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Improving public awareness of cancer and encouraging health behavior change are important aspects of cancer
control. We investigated whether a community-based roadshow was an effective way of communicating with
the public about cancer and encouraging behavior change. Data were from 1196 people who completed
questionnaires at a Cancer Research UK Cancer Awareness Roadshow in 2013. Of these, 511 (43%) completed
questionnaires immediately before their visit (pre-visit group) and 685 (57%) completed questionnaires imme-
diately after their visit (post-visit group). Among the post-visit sample, 217 (32%) were retained after two
months. Self-reported data were available on risk factor and symptom awareness, help-seeking barriers, use of
healthcare services and health behaviors. Compared with the pre-visit sample, the post-visit group had greater
awareness of cancer risk factors and wasmore positive about aspects of help-seeking but awareness of potential
symptoms was similar. Most effects were maintained over two months. Intentions to eat more fruit and vegeta-
bles and to exercise more were comparable between the groups but more people in the post-visit sample
intended to quit smoking. At 2-month follow-up, smoking prevalence had significantly reduced but fruit and veg-
etable consumption decreased and therewas no change to physical activity. User of weight loss services and gen-
eral practitioner visits were high at follow-up and largely attributed to the Roadshow. The Cancer Research UK
Roadshow appears to improve risk factor awareness, promote positive attitudes towards help-seeking and in-
crease smoking cessation. This approach could be a useful building block for additional cancer prevention and
control strategies.

© 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

In 2014, there were a projected 1.6 million new cancer cases and
over 0.5 million cancer-related deaths in the US (Siegel et al., 2014).
The latest UK data reported over 330,000 new cancer diagnoses in
2011, and 160,000 cancer-related deaths in 2012 (Office for National
Statistics, 2012). It is now estimated that 1 in 2 people in the UK will
be diagnosed with cancer in their lifetime (Ahmad et al., 2015). On
the basis of current known risk factors, approximately one third to
one half of these cancers are preventable through primary and second-
ary prevention efforts (Vineis and Wild, 2014; Parkin, 2011). Further-
more, a substantial proportion of cancer deaths could be avoided if
UK 5-year survival rates matched those of comparable countries
vention, Wolfson Institute of
, Charterhouse Square, London

. This is an open access article under
(Abdel-Rahman et al., 2009; Coleman et al., 2011). The potential to
improve outcomes through lifestyle changes and earlier diagnosis is
considerable.

There is concern that the UK public are unaware of a number of im-
portant risk factors for the development of cancer (Redeker et al., 2009;
Marlow et al., 2012). A substantial proportion of the population fail to
meet recommendations for cancer prevention behaviors. One third
(33%) of men and 45% of women fail to meet aerobic activity guidelines
(Lifestyle statistics team, Health and Social Care Information Centre,
2014), 73% of the population do not eat the recommended number of
fruits and vegetables (Lifestyle statistics team, Health and Social Care
Information Centre, 2014), and 19% continue to smoke (Top Line
Findings from the Smoking Toolkit Study, 2014). Public awareness of
cancer signs and symptoms is also low (Forbes et al., 2013; Robb et al.,
2009), and has been attributed as a cause of delayed help-seeking and
late diagnosis (Robb et al., 2009; Quaife et al., 2014), particularly
among lower socioeconomic status (SES) groups (Waller et al., 2009).
In the UK, attitudes towards help-seeking, such as fears about wasting
doctors' time, are poor in comparison with other European countries
(Forbes et al., 2013). Population-based initiatives are needed to increase
the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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cancer awareness, encourage more positive attitudes towards help-
seeking and promote positive behavior change.

Some attempts to improve cancer awareness and encourage behav-
ior change among the population have been successful. The most nota-
ble recent example of this in the UK is the national lung ‘Be Clear on
Cancer’ campaign. This ran for 8 weeks and aimed to raise awareness
of a persistent cough as a sign of lung cancer and encourage earlier pre-
sentation to a GP, particularly among lower SES groups, through televi-
sion, posters, radio and newspaper coverage (Ironmonger et al., 2015).
The campaign was associated with improved public awareness and
more lung cancer diagnoses. Importantly, there were also positive shifts
in diagnostic stage and number of resections performed. Positive chang-
es in awareness and urgent GP referrals were also reported for the
bowel ‘Be Clear on Cancer’ campaign, which used a similar approach
(Peacock et al., 2013).

These strategies are particularly noteworthy because they occur in
opportunistic settings. Public information events, such as roadshows
and health fairs, also allow people to receive information opportunisti-
cally, where the majority of cancer-related information is accessed
(Niederdeppe et al., 2007). As a result they can increase engagement
with cancer prevention and early diagnosis strategies (Redwood et al.,
2013; Sanchez et al., 2014; Briant et al., 2014). They also use techniques
that have lowdemands on literacy skills and can overcomebarriers such
as informational avoidance (Smith et al., Epub ahead of print).

There is a substantial appetite among the public to access health
information in this way. Cancer Research UK's Cancer Awareness
Roadshow currently receives over 60,000 visits each year. The
Roadshow is a multi-component community-based initiative and
has been running since 2006. The primary aims of the Roadshow are
to increase awareness of cancer risk factors and signs and symptoms,
and to encourage behavior change related to the primary and secondary
prevention of cancer. It is specifically targeted to reach the public in op-
portunistic settings in lower SES areas.Wehave previously reported the
Roadshow's effectiveness in improving intention to make lifestyle
changes and use local health services, particularly among lower SES
groups, ethnic minorities, and smokers (Smith et al., 2014). This study
reports awareness, attitudinal and behavioral outcomes related to can-
cer prevention and early diagnosis using data collected from attendees
of Roadshow activity across the country between July and October
2013. We hypothesized that Roadshow attendees (post-visit) would
have higher awareness of cancer risk factors and signs and symptoms,
and be more positive about cancer and help-seeking, compared with
the pre-visit sample. We anticipated that these effects would be main-
tained at 2-month follow-up. We also hypothesized that Roadshow at-
tendees (post-visit) would have higher intentions to perform cancer
control behaviors than the pre-visit group and be more likely to have
changed their behavior at follow-up.

2. Methods

2.1. Study design

Randomization of people attending the Roadshow was not possible.
Asking visitors to complete a survey about cancer prevention and early
diagnosis before they visited the Roadshow would likely bias their
experience and any post-visit responses. Therefore, we interviewed
separate groups before and after their visit. The pre-visit sample was
interviewed immediately before their visit to the Roadshow, while the
post-visit sample was interviewed immediately afterwards. Only the
post-visit respondents were followed up after 2 months via telephone
(2-month sample) so that comparisons could be made with their re-
sponses at the post-visit stage. Follow-up of the pre-visit sample was
unnecessary as they were to solely act as a comparator to the post-
visit sample.

The same survey was administered to the pre-visit, post-visit and
2-month samples, although the post-visit and 2-month samples were
asked additional questions about their visit. The survey took approxi-
mately 10minutes to complete and data were collected by a trained in-
terviewer from an external research company. No incentive was given
for participation. People were allocated to complete the survey pre- or
post-visit based on quotas given to the interviewers at the start of the
day. The interviewers were given discretion as to which group visitors
would be assigned to, but were requested to keep a balance throughout
the day. Baseline data were collected over a period of 50 days from 27
different locations in the North-West and North-East of England and
London.

2.2. The Cancer Awareness Roadshow

The Cancer ResearchUK Cancer Awareness Roadshow is an initiative
involving mobile information units and specially trained staff who visit
lower SES areas across the UK. The aim is to improve cancer awareness
and facilitate behavior change. Visitors can speak with a cancer aware-
ness nurse who will answer questions, provide tailored information
and signpost to relevant local health services. There are interactive re-
sources on display to help engage visitors, andpeople are offered the op-
portunity to have a BMI test and to take away Cancer Research UK, NHS
and other leaflets on a range of cancer-related topics. Smokers are also
invited to do a carbon monoxide test. The Roadshow and upcoming lo-
cations are promoted online and via twitter, regional press and posters
in community settings — but most visitors are opportunistic.

2.3. Measures

2.3.1. Cancer risk factor awareness
Using items from the Cancer Awareness Measure (CAM), we

assessed awareness of cancer risk factors in the pre-visit, post-visit
and 2-month questionnaires (Stubbings et al., 2009). To limit respon-
dent burden, only six of the original 11 items were used here. These
items were picked as they were more closely related to lifestyle. Re-
spondents were asked to respond ‘yes’, ‘no’, or ‘not sure’ to the list of
items when asked, ‘Do you think each of the following can increase a
person’s risk of getting cancer?’. Examples included ‘getting sunburnt’
and ‘drinking alcohol’. Items were summed with each ‘yes’ response
allocated a single point. Higher scores indicated greater awareness.
The scale was reliable (Cronbach's alpha = 0.75).

2.3.2. Cancer symptom awareness
Using items from the CAM (Stubbings et al., 2009), respondents in-

dicated ‘yes’, ‘no’ or ‘don't know’ when asked, ‘Do you think each of
the following could be signs of cancer?’ Respondents were given nine
signs, such as ‘an unexplained lump or swelling’ or ‘a change in the
appearance of a mole’. Items were summed with each ‘yes’ response al-
located a single point. Higher scores indicated greater awareness. The
measure was used in the pre-visit post-visit and 2-month question-
naires. The scale was reliable (Cronbach's alpha = 0.82).

2.3.3. Attitudes towards cancer and help-seeking
Attitudes towards cancer were assessed at all time points using the

following items: ‘I believe there is nothing people can do to reduce
their chances of developing cancer’ (Niederdeppe and Levy, 2007),
and ‘I believe that if cancer is diagnosed early it ismore likely to be treat-
able’. Responses were dichotomized to reflect ‘disagree’ (strongly dis-
agree, tend to disagree) and ‘agree’ (strongly agree, tend to agree).
Attitudes towards help-seeking were assessed using the following
statement and responses: ‘…could you say if any of these might put
you off going to the doctor?’ (Stubbings et al., 2009). The options
were: ‘I would be worried about wasting the doctor’s time’, ‘I would
be worried about what the doctor might find’, and ‘I wouldn't feel con-
fident talking about my symptom with the doctor’. Responses were
‘yes’, ‘no’ and ‘I don't know’.



Table 1
Sample characteristics across study groups (2013, UK).

Overall
(n = 1196)

Pre-visit
(n = 511)

Post-visit
(n = 685)

2-Month sample
(n = 217)

Gender
Male 437 (36.5) 166 (32.5) 271 (39.6) 77 (35.5)
Female 759 (63.5) 345 (67.5) 414 (60.4) 140 (64.5)

Age
16–30 244 (20.5) 107 (21.1) 137 (20.1) 47 (21.7)
31–45 273 (22.9) 120 (23.6) 153 (22.4) 42 (19.4)
46–60 340 (28.6) 143 (28.1) 197 (28.9) 61 (28.1)
61–75 281 (23.6) 121 (23.8) 160 (23.5) 61 (28.1)
75+ 52 (4.4) 17 (3.3) 35 (5.1) 6 (2.8)

Employment
Employed 554 (46.6) 244 (47.9) 310 (45.6) 97 (44.7)
Unemployed 116 (9.8) 47 (9.2) 69 (10.1) 20 (9.2)
Other 519 (43.7) 218 (42.8) 301 (44.3) 100 (46.1)

Housing status
Own 559 (46.7) 244 (47.7) 315 (46.0) 110 (50.7)
Rent 547 (45.7) 241 (47.2) 306 (44.7) 88 (40.6)
Other 90 (7.5) 26 (5.1) 64 (9.3) 19 (8.8)

Location
North-west 546 (45.7) 257 (50.3) 289 (42.2) 86 (39.6)
North-east 422 (35.3) 169 (33.1) 253 (36.9) 93 (42.9)
London 228 (19.1) 85 (16.6) 143 (20.9) 38 (17.5)
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2.3.4. Cancer control intentions and behaviors
Intentions to eat more fruit and vegetables and participate in more

physical activity were asked in the post-visit questionnaire using the
items, ‘Over the nextmonth, do you plan on (eating fruit and vegetables
any more or less than you do now?), (being physically active any more
or less than you are now?)’. Response optionswere dichotomized as in-
tentions to do more of the behavior (muchmore, a little more) and less
of the behavior or the same amount (much less, a little less, no more or
less). Smokers' intention to quit was asked in the post-visit question-
naire using the item: ‘Which of the following statements best applies
to you?’ (‘I do not plan to stop smoking in the next 5 years’, ‘I plan to
stop smoking in the next month/6 months/5 years’) (Hall et al., 2003).
Responses were dichotomized to reflect intention to quit smoking in
the next month versus no intention to quit in the next month.

Smoking status was assessed in the pre-visit, post-visit and 2-month
questionnairewith the item, ‘do you smoke?’, and ‘if yes, howmany cig-
arettes per day or per week’. Respondents were classified as smokers at
any level of smoking. Fruit and vegetable consumption was assessed in
the post-visit and 2-month questionnairewith the item, ‘Thinking about
last week, howmany portions of fruits and vegetables did you eat each
day on average?’ (Redeker et al., 2009). Responses ranged from ‘none’ to
‘five ormore’, and respondentswere classified as eating b5 a day or ≥5 a
day. Physical activity was assessed in the post-visit and 2-month ques-
tionnaire using the item, ‘Thinking about last week, how many times a
week did you do physical activity, at least moderately, for 30 minutes
or more?’ Examples of moderate activity were provided (Redeker
et al., 2009). Responses ranged from ‘less than once’ to ‘7 times
or more’. Respondents were classified as exercising b5 times a week
or ≥5 times a week.

Intention touse healthcare serviceswas asked in thepost-visit group
only. This included the items, ‘As a result of your visit to the Roadshow,
do you intend tomake an appointmentwith your GP/accessweight loss
services’, ‘yes’ or ‘no’. At 2-month follow-up, the post-visit group were
asked, ‘Since your visit to the Roadshow, have you visited your GP
about an unusual or persistent change to your body / have you accessed
any weight loss services’. Those reporting ‘yes' were asked whether the
Roadshow influenced their decision to use the service.

2.3.5. Respondent characteristics
Gender, age, employment, housing status, and location of Roadshow

were recorded.

2.4. Analyses

Differences between the groups on respondent characteristics and
study location were analyzed using the chi-square statistic. The propor-
tion of people in the post-visit groupwhowere retained at two months
was described using percentages, and differences between groups were
compared with chi-square statistic. Reasons for study drop-out were
not recorded. All multivariable analyses were adjusted for age, gender,
employment, and study location. Differences were expected between
the pre- and post-visit samples on awareness (of risk factors and
signs/symptoms) and these outcomes were compared using Analysis
of Covariance (ANCOVA). To ascertain if any effects were maintained,
the post-visit and 2-month follow-up groups were compared using
repeated-measures ANCOVA. A non-significant difference in the repeat-
ed measures analyses suggested that effects of the Roadshow were
maintained between baseline and 2-month follow-up. Partial-eta
(ηρ2) effect sizes are reported for all ANCOVA analyses. The individual
awareness items were described, but not compared statistically to
avoid multiple comparisons.

Differences were expected between the pre- and post-visit samples
on attitudes towards help-seeking, and these data were described and
analyzed using logistic regression. Analyses were repeated comparing
the post-visit and 2-month follow-up groups using McNemar's test to
ascertain if effects persisted. Differences in thehealth behavior intention
itemswere expected between the pre- and post-visit samples and com-
parisonsweremade using logistic regression. Differences for behavioral
outcomes were expected between the post-visit and 2-month follow-
up groups and tested using McNemar's test. All McNemar's analyses
were repeated using the more conservative ‘exact test’ statistic. Signifi-
cancewas set at p b .05 and analyseswere performed in SPSS version 22
and STATA version 13.

3. Results

3.1. Study sample

Overall, 1196 people completed questionnaires on the day of the
Roadshow, with 511 completing them before their visit (pre-visit) and
685 completing them after their visit (post-visit) (Table 1). The pre-
and post-visit respondents were mainly female (63.5%), employed
(46.6%), and either rented (45.7%) or owned their own home (46.7%).
The mean age was 47.9 years (SD = 17.1). Compared with the pre-
visit sample, the post-visit group were more likely to be male
(p b .05),were less likely to rent their home (p b .05), andwere less like-
ly to be recruited in the North-West of England (p b .05 for overall com-
parison of all groups).

Two hundred and seventeen people (32%) were retained from the
post-visit sample at 2-months. Retention rates were similar across age,
gender, employment, and housing status (data not shown), but were
higher among those recruited in the North-East of England (37%)
compared with those recruited in the North-West of England (30%)
and London (27%). This difference was not statistically significant
(p = 0.07).

3.2. Symptom and risk factor awareness

The overall sample combining pre- and post-visit respondents were
aware of an average of 7.5 (SD=2.1) out of the 9 cancer symptoms and
4.7 (SD=1.6) out of 6 cancer risk factors (Table 2). The post-visit group
were able to recognize an average of 4.8 out of 6 cancer risk factors, an
additional 0.3 compared with the pre-visit group (M= 4.5, SD = 1.7).
In multivariable analysis, the difference between the pre- and post-
visit group was significant (p b 0.001; ηρ2 = 0.014). The differences
in the individual risk factors demonstrated particularly strong effects



1 When using a more conservative ‘exact test’ the p-value for this relationship is
p = 0.065. The significance of the remaining analyses performed with McNemar's Test
does not change (fruit and vegetables: p = 0.003; exercise: p = 0.724).

Table 2
Cancer risk factor and symptom awareness (2013, UK).

Overall
(%)

Pre-visit
(%)

Post-visit
(%)

2-Month
(%)

Risk factor
Smoking 95.6 93.3 97.2 95.9
Fruit and vegetables 58.9 53.7 62.8 62.2
Overweight 75.6 72.4 78.0 78.8
Alcohol 77.4 73.0 80.6 85.3
Physical activity 63.1 57.5 67.3 68.2
Sunburn 95.5 95.9 95.2 95.4
Total score (mean, SD) 4.7 (1.6) 4.5 (1.7) 4.8 (1.5) 4.9 (1.4)

Symptom
Lump or swelling 91.9 91.8 92.1 89.9
Persistent unexplained pain 74.3 71.8 76.1 74.7
Unexplained bleeding 86.0 86.1 85.8 90.3
Persistent cough 84.7 84.9 84.5 87.1
Change in bowel/bladder habits 87.7 88.1 87.4 89.9
Persistent difficulty swallowing 74.6 73.5 75.5 80.6
Change in the appearance of a mole 92.4 94.3 90.9 91.7
A sore that does not heal 71.0 70.4 71.4 74.2
Unexplained weight loss 84.1 82.8 85.1 83.4
Total score (mean, SD) 7.5 (2.1) 7.4 (2.1) 7.5 (2.1) 7.6 (2.1)

Note: due to small number of ‘don't know’ responses, the n for the total risk score was:
pre-visit (n=502), post-visit (n=674), 2-month (n=217). The n for the total symptom
score was: pre-visit (n = 502), post-visit (n = 670), 2-month (n = 217).
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in favor of the Roadshow for ‘physical activity’ (9.8% difference),
‘fruit and vegetable’ intake (9.1% difference) and alcohol (7.6% differ-
ence) (Table 2). The mean number of risk factors correctly recog-
nized at 2-month follow-up suggested the effect of the Roadshow
was maintained at follow-up (M= 4.9; SD= 1.4), and this was con-
firmed in multivariable analyses comparing post-visit and 2-month
scores (p N .05; ηρ2 = .000).

Pre- and post-visit respondents were aware of an average of 7.4
(SD = 2.1) and 7.5 (SD = 2.1) out of 9 cancer symptoms, respectively.
The difference between pre-and post-visit respondents was not signifi-
cant in multivariable analysis (p N .05; ηρ2 = .001). Observing the indi-
vidual items (Table 2), there were no consistent differences between
the pre- and post-visit samples. The mean number of symptoms cor-
rectly recognized at 2-month follow-up was 7.6 (SD = 2.1) out of 9
(Table 2).

3.3. Attitudes towards cancer and help seeking

The post-visit group were less worried about wasting the doctors
time than the pre-visit group (20.4% vs. 23.1%; OR = 1.66, 95% CI =
1.28–2.14, p b 0.001), less likely to report a lack of confidence in talking
about a symptom (12.6% vs. 17.9%; OR= 1.54, 95% CI = 1.10–2.15, p=
0.011), less likely to beworried aboutwhat the doctormightfind (27.8%
vs. 38.1%; OR= 0.60, 95% CI, 0.47–0.87, p b 0.001), and less likely to be-
lieve that there was nothing people can do to reduce their risk of cancer
(10% vs. 15.2%; OR=1.68, 95% CI=1.16–2.42) (Table 3). Therewere no
significant differences between pre and post-visit groups for ‘If cancer is
diagnosed early, it is more likely to be treatable’ (p N .05). The levels of
agreement with most items at 2-month follow-up were comparable
with the post-visit group (ps N .05) (Table 3), suggesting these positive
attitudes were maintained over time. However, the 2-month group
were more likely to agree that they were worried about wasting the
doctor's time (34.6%) than the post-visit group (20.6%; p b .001).

3.4. Cancer control behavioral intentions and behaviors

Among all attendees, 28.3% reported smoking, 33.0% reported eating
more than five portions of fruit and vegetables per day, and 36.8% re-
ported exercising five or more times per week (Table 4). As expected,
the pre- and post-visit groups were comparable in multivariable analy-
sis with regard to smoking status (p N .05) and fruit and vegetable
consumption (p N .05). However, the post-visit groupwere unexpected-
lymore likely to report exercising 5 ormore days per week (pre-visit=
32.9%, post-visit = 39.6%; OR = 1.42, 95% CI, 1.10–1.82, p = 0.006).

Among the smokers at pre-visit, approximately two thirds (62.6%)
were planning to quit in the next month, and the post-visit group
were more likely to indicate this (53.5% vs. 68.5%; OR: 1.74, 95% CI,
1.07–2.81, p = 0.024) (Table 4). Approximately one third of attendees
indicated they were intending to eat more portions of fruit and vegeta-
bles in the next month (33.9%) and be more physically active (29.4%),
but there were no differences in these intentions between the pre and
post-visit groups (ps N .05).

Reportedly as a result of the Roadshow, 33.6% of the post-visit group
intended to book an appointment with their GP to discuss a bodily sign
or symptomand 13.5% intended to access aweight loss service. Approx-
imately one quarter (24.1%) of all those followed up at 2-months had
visited their GP, andmost (64.0%) attributed this to the Roadshow. Peo-
ple had also accessed weight loss clinics since the Roadshow (15.2%)
and 69.7% attributed this to the Roadshow.

Within-subject comparisons were undertaken comparing self-
reported preventive health behaviors within the post-visit respondents
who were followed up at 2-months. Smoking prevalence was 26.3%
in the post-visit sample and 23.0% after 2-month follow-up (p =
0.035).1 Nine (15.8%) of the post-visit attendees who were smokers
had quit at follow-up, and 2 (1.3%) previous non-smokers reported
smoking at follow-up. The proportion of people who ate five or more
portions of fruit and vegetables per week was 37.7% post-visit and
26.8% at 2-month follow-up (p = 0.002). Among those who ate five
or more portions post visit, 43 (55.1%) were no longer at this threshold
at 2 months. Among those who did not eat five or more portions post-
visit, 19 (14.7%) reported eating five or more portions at 2 months.
The proportion of respondents who were physically active 5 or more
times per week was 49.1% post-visit and 50.9% at 2-month follow-up
(p N .05).
4. Discussion

In this community-based sample, therewas evidence to suggest that
following a visit to the Cancer Research UK Cancer Awareness
Roadshow, people were more aware of cancer risk factors and felt
more positive about cancer and early detection behaviors. Also, a num-
ber of these effects weremaintained after twomonth follow-up. Results
also suggest the Roadshowmayhave had an effect on smoking behavior
and healthcare service use. Targeted community events based in lower
SES areas may be a useful addition to efforts to reduce inequalities in
cancer prevention and control.

Awareness of cancer risk factors was similar to national estimates
(Robb et al., 2009). There was good awareness that alcohol consump-
tion, overweight, and smoking are linked to the development of cancer.
Despite this, people interviewed after their visit were more aware of
cancer risk factors and this was largely maintained after two months.
The size of this effect is equivalent to one visitor in every three learning
a new cancer risk factor. When considering that the Roadshow attracts
over 60,000 visitors per year, this would translate to 20,000 people
being aware of onemore cancer risk factor following their visit. TheCan-
cer Research UK Roadshow should therefore be considered a useful tool
for disseminating health information to lower SES communities who
may not readily seek it (Barbour et al., 2012; Sweeny et al., 2010;
Miles et al., 2008; Brashers et al., 2002; Case et al., 2005). Additional ef-
forts may be required to ensure awareness of factors such as diet and
physical activity are promoted, as they were the least well recognized
in this sample.



Table 3
Differences in attitudes towards cancer and help-seeking across study groups (2013, UK).

% ‘yes’ or ‘agree’

Overall Pre-visit Post-visit 2-month

1. Worried wasting doctor's time (n = 1186) 21.6 23.1 20.4 34.6
2. Worried what doctor might find (n = 1169) 32.2 38.1 27.8 28.6
3. Not confident talking about symptom (n = 1163) 14.9 17.9 12.6 12.3
4. Nothing people can do to reduce chances (n = 1196) 12.2 15.2 10.0 13.5
5. Cancer diagnosed early is more treatable (n = 1196) 94.2 94.6 93.9 95.8

Note: n for question 1 (pre = 506, post = 680, 2-month= 211); question 2 (pre = 499, post = 670, 2-month= 213); question 3 (pre = 491, post= 672, 2-month= 212); question 4
(pre = 487, post = 661, n = 215); question 5 (pre = 464, post = 651, 2-month = 213). Differences are due to small number of ‘don't know’ responses.
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Also in line with national estimates (Robb et al., 2009), respondents
recognizedmost potential cancer symptoms. Awarenesswas particular-
ly high for ‘a lump or swelling’, ‘a changing mole’, and ‘altered bowel/
bladder habits’, although ‘a sore that does not heal’ was not recognized
by approximately 30% of attendees. Unfortunately, awarenesswas unaf-
fected by Roadshow attendance. This may be because of ‘ceiling effects’,
but could also be explained by the Roadshow placing more importance
of acting on persistent or unusual bodily change, without necessarily
outlining specific symptoms.

Intention to quit smoking was higher after a Roadshow visit, and
smoking behavior may also have been affected, with 16% of smokers re-
ported to have quit in the two month period after their visit. Consider-
ing that small reductions in smoking prevalence can have large
population level benefits, this is worthy of further investigation. Specif-
ically, randomized studies are needed using objective outcome mea-
sures, such as carbon monoxide monitors and saliva cotinine, and with
a longer follow-up.

Despite these positive results, among respondents followed up at
two months we noted a reduction in fruit and vegetable consumption.
The reasons for this are unclear but we hypothesize that people may
have been reluctant to accurately report low consumption in the base-
line face-to-face interview. It is also possible that the Roadshow made
visitors feel more optimistic about their current behaviors, leading to
unrealistic estimates of consumption. Risk compensation is a further
explanation (Wilde, 1982). For example, if one risk factor is reduced
(e.g. smoking cessation), people may feel better able to tolerate risk ex-
posure from another behavior. Finally, we observed no differences in
physical activity. This suggests further support is needed to translate in-
creases in awareness into behavior change. This could take the form of
additional follow-up with visitors and through further encouraging
them to access support through local services. Strategies to help people
track their progress towards goals for specific lifestyle factors may also
support sustained positive behavior change (Olander et al., 2013;
Michie et al., 2009).
Table 4
Proportion of respondents reporting intention to change behavior and health behavior
outcomes (2013, UK).

Overall
(n, %)

Pre-visit
(n, %)

Post-visit
(n, %)

2 months
(n, %)

Intention
Smoking (to quit) 206 (62.6) 69 (53.5) 137 (68.5) –
Fruit and vegetables (more) 405 (33.9) 171 (33.5) 234 (34.3) –
Physical activity (more) 350 (29.4) 160 (31.4) 190 (27.9) –

Self-reported behavior
Smoking (yes) 339 (28.3) 134 (26.2) 205 (29.9) 50 (23.0)
Fruit and vegetables (five+) 392 (33.0) 173 (34.1) 219 (32.2) 56 (26.8)
Physical activity (five+) 436 (36.8) 166 (32.9) 270 (39.6) 109 (50.9)

Note: n for smoking intention (pre-visit=129, post-visit= 200); n for fruit and vegetable
intention (pre-visit= 511, post-visit= 683); n for physical activity intention (pre-visit =
510, post-visit = 680); n for smoking behavior (pre-visit = 511, post-visit = 685); n for
fruit and vegetable intention (pre-visit=507, post-visit=680); n for physical activity be-
havior (pre-visit = 504, post-visit = 681).
Barriers to symptomatic presentation were reported by a large pro-
portion of the sample. The Roadshow reduced fears about wasting the
doctor's time, but this finding had reversed at follow-up. The differences
between the pre- and post-visit groups suggested that the Roadshow
may reassure people about what the GP might find when presenting
with a symptom. This finding was sustained at two months. Confi-
dence talking to the GP about symptoms was also higher among
the post-visit group. It could be that attendees were reassured and
more confident about seeing the GP after visiting the Roadshow but
in turn, less inclined to ‘make a fuss’. This finding needs further explora-
tion. Levels of fatalism were lower among the post-visit group, but this
was not maintained.

There is clearly a need for publicly acceptable, consistent and repeat-
edmessages about cancer prevention and early diagnosis. This is partic-
ularly true for groups from lower SES backgrounds who are more likely
to have lower levels of literacy, reducing their capacity to engage
with written cancer information and interventions. Health fairs and
roadshowsmay not be sufficient to completely eradicate socioeconomic
inequalities in cancer but the preliminary benefits of these activities
could serve as ‘building blocks’ for targeted follow-up cancer control
messages. The cost-effectiveness of such an approach would need to
be investigated.

This study had limitations. We used a pre-post design rather than a
randomized trial. We are therefore unable to rule out the possibility
that our findings were a result of differences between study groups de-
spite controlling for key demographic factors in all analyses.While indi-
vidual randomization would have been impossible in the current
setting, one alternative would be to undertake a cluster-randomized
trial comparing the Roadshow with areas not exposed to the interven-
tion. There was a significant drop-out rate between the post-visit and
2-month samples. Although retention was equal across most socio-
demographic variables, we cannot rule out the possibility of bias. We
have previously reported high levels of attendance at the Roadshow
among lower SES individuals (Smith et al., 2014), however, this was
not reflected in the sample reported here, suggesting a degree of re-
sponse bias. Similarly, while the Roadshow aimed to engage ‘hard to
reach’ groups, it is possible that a degree of self-selection bias occurred
whereby only individuals interested in cancer information visited
and completed a questionnaire. Time-constraints prevented us
from using open-ended symptom awareness and cancer risk ques-
tions, and awareness is likely to have been lower if they were used.
Our measures of attitudes and health behaviors were limited to sin-
gle self-reported items.

5. Conclusion

In conclusion, differences between people before and after their visit
to the Cancer ResearchUKRoadshow suggest that itmayhave increased
awareness of cancer risk factors, improvedpublic attitudes towards can-
cer help-seeking, and encouraged smoking cessation among visitors.
Initiatives such as these are particularly important at they can be deliv-
ered in an opportunistic community setting, enabling cancer informa-
tion to be disseminated to hard to reach groups without the need for
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active information-seeking. Further efforts are needed to ensure that in-
creases in awareness translate into health behavior changes and that
these are maintained in the long-term. Community-based roadshows
may be best seen as the ‘building blocks’ for additional cancer preven-
tion and control strategies.

Ethics approval

Cancer Research UK is a Market Research Society company partner
and all research is carried out according to the MRS Code of Conduct.
This study used anonymized records and datasets available from the
Cancer Awareness Roadshow team at Cancer Research UK who had
already acquired appropriate permissions from Roadshow visitors.

Conflict of interest

Smith was funded by Cancer Research UK as an academic advisor on
this project. Thework was initiated by Cancer Research UK, analyzed by
Smith and interpreted and verified by all authors. Osborne, Tring,
George and Power are employed by Cancer Research UK and Power
and Osborne have honorary research contracts at UCL.

Transparency Document

The Transparency document associated with this article can be
found, in the online version.

Acknowledgments

This study was funded by Cancer Research UK. Thanks to Ronan
Keating and the Marie Keating Foundation who worked in partnership
with Cancer Research UK to launch the Cancer Awareness Roadshow
in 2006, and have continued to fund the Roadshow over the last nine
years. Smith is the recipient of a Cancer Research UK Postdoctoral
Fellowship (C42785/A17965).

References

Abdel-Rahman, M., Stockton, D., Rachet, B., Hakulinen, T., Coleman, M.P., 2009. What if
cancer survival in Britain were the same as in Europe: how many deaths are avoid-
able? Br. J. Cancer 101 (S2), S115–S124. http://dx.doi.org/10.1038/sj.bjc.6605401.

Ahmad, A.S., Ormiston-Smith, N., Sasieni, P.D., 2015. Trends in the lifetime risk of devel-
oping cancer in Great Britain: comparison of risk for those born from 1930 to 1960.
Br. J. Cancer 112 (5), 943–947. http://dx.doi.org/10.1038/bjc.2014.606.

Barbour, J.B., Rintamaki, L.S., Ramsey, J.A., Brashers, D.E., 2012. Avoiding health informa-
tion. J. Health Commun. 17 (2), 212–229. http://dx.doi.org/10.1080/10810730.2011.
585691.

Brashers, D.E., Goldsmith, D.J., Hsieh, E., 2002. Information seeking and avoiding in health
contexts. Hum. Commun. Res. 28 (2), 258–271. http://dx.doi.org/10.1111/j.1468-
2958.2002.tb00807.x.

Briant, K.J., Espinoza, N., Galvan, A., et al., 2014. An innovative strategy to reach the under-
served for colorectal cancer screening. J. Cancer Educ. 1–7 http://dx.doi.org/10.1007/
s13187-014-0702-2.

Case, D.O., Andrews, J.E., Johnson, J.D., Allard, S.L., 2005. Avoiding versus seeking: the re-
lationship of information seeking to avoidance, blunting, coping, dissonance, and re-
lated concepts. J. Med. Libr. Assoc. 93 (3), 353–362.

Coleman, M., Forman, D., Bryant, H., et al., 2011. Cancer survival in Australia, Canada,
Denmark, Norway, Sweden, and the UK, 1995–2007 (the International Cancer
Benchmarking Partnership): an analysis of population-based cancer registry data.
Lancet 377 (9760), 127–138. http://dx.doi.org/10.1016/S0140-6736(10)62231-3.

Forbes, L.J.L., Simon, A.E., Warburton, F., et al., 2013. Differences in cancer awareness and
beliefs between Australia, Canada, Denmark, Norway, Sweden and the UK (the Inter-
national Cancer Benchmarking Partnership): do they contribute to differences in can-
cer survival? Br. J. Cancer 108 (2), 292–300. http://dx.doi.org/10.1038/bjc.2012.542.
Hall, S., Bishop, A.J., Marteau, T.M., 2003. Increasing readiness to stop smoking in women
undergoing cervical screening: evaluation of two leaflets. Nicotine Tob. Res. 5 (6),
821–826. http://dx.doi.org/10.1080/14622200310001614584.

Ironmonger, L., Ohuma, E., Ormiston-Smith, N., Gildea, C., Thomson, C.S., Peake, M.D.,
2015. An evaluation of the impact of large-scale interventions to raise public aware-
ness of a lung cancer symptom. Br. J. Cancer 112 (1), 207–216. http://dx.doi.org/10.
1038/bjc.2014.596.

Lifestyle statistics team, Health and Social Care Information Centre, 2014. Statistics on
obesity, physical activity and diet: England 2014. http://www.hscic.gov.uk/
catalogue/PUB13648/Obes-phys-acti-diet-eng-2014-rep.pdf.

Marlow, L.A.V., Robb, K.A., Simon, A.E., Waller, J., Wardle, J., 2012. Awareness of cancer risk
factors among ethnic minority groups in England. Public Health 126 (8), 702–709.
http://dx.doi.org/10.1016/j.puhe.2012.05.005.

Michie, S., Abraham, C., Whittington, C., McAteer, J., Gupta, S., 2009. Effective techniques
in healthy eating and physical activity interventions: a meta-regression. Health
Psychol. 28 (6), 690–701. http://dx.doi.org/10.1037/a0016136.

Miles, A., Voorwinden, S., Chapman, S., Wardle, J., 2008. Psychologic predictors of cancer
information avoidance among older adults: the role of cancer fear and fatalism.
Cancer Epidemiol. Biomark. Prev. 17 (8), 1872–1879. http://dx.doi.org/10.1158/
1055-9965.EPI-08-0074.

Niederdeppe, J., Levy, A.G., 2007. Fatalistic beliefs about cancer prevention and three pre-
vention behaviors. Cancer Epidemiol. Biomark. Prev. 16 (5), 998–1003.

Niederdeppe, J., Hornik, R.C., Kelly, B.J., et al., 2007. Examining the dimensions of cancer-
related information seeking and scanning behavior. Health Commun. 22, 153–167.
http://dx.doi.org/10.1080/10410230701454189.

Office for National Statistics, 2012. Mortality Statistics: Deaths Registered in 2011, En-
gland and Wales (London) .

Olander, E.K., Fletcher, H., Williams, S., Atkinson, L., Turner, A., French, D.P., 2013. What
are the most effective techniques in changing obese individuals' physical activity
self-efficacy and behaviour: a systematic review and meta-analysis. Int. J. Behav.
Nutr. Phys. Act. 10 (1), 29. http://dx.doi.org/10.1186/1479-5868-10-29.

Parkin, D.M., 2011. 1. The fraction of cancer attributable to lifestyle and environmental
factors in the UK in 2010. Br. J. Cancer 105, S2–S5. http://dx.doi.org/10.1038/bjc.
2011.474.

Peacock, O., Clayton, S., Atkinson, F., Tierney, G.M., Lund, J.N., 2013. “Be Clear on Cancer”:
the impact of the UK National Bowel Cancer Awareness Campaign. Color. Dis. 15 (8),
963–967. http://dx.doi.org/10.1111/codi.12220.

Quaife, S.L., Forbes, L.J.L., Ramirez, A.J., et al., 2014. Recognition of cancer warning signs
and anticipated delay in help-seeking in a population sample of adults in the UK.
Br. J. Cancer 110 (1), 12–18. http://dx.doi.org/10.1038/bjc.2013.684.

Redeker, C., Wardle, J., Wilder, D., Hiom, S., Miles, A., 2009. The launch of Cancer Research
UK's “Reduce the Risk” campaign: baseline measurements of public awareness of
cancer risk factors in 2004. Eur. J. Cancer 45 (5), 827–836. http://dx.doi.org/10.
1016/j.ejca.2008.10.018.

Redwood, D., Provost, E., Asay, E., Ferguson, J., Muller, J., 2013. Giant inflatable colon and
community knowledge, intention, and social support for colorectal cancer screening.
Prev. Chronic Dis. 10. http://dx.doi.org/10.5888/pcd10.120192.

Robb, K.A., Stubbings, S., Ramirez, A., et al., 2009. Public awareness of cancer in Britain: a
population-based survey of adults. Br. J. Cancer 101 (S2), S18–S23. http://dx.doi.org/
10.1038/sj.bjc.6605386.

Sanchez, J.I., Palacios, R., Cole, A., et al., 2014. Evaluation of the walk-through inflatable
colon as a colorectal cancer education tool: results from a pre and post research de-
sign. BMC Cancer 14 (1), 626.

Siegel, R., Ma, J., Zou, Z., Jemal, A., 2014. Cancer statistics, 2014. CA Cancer J. Clin. 64 (1),
9–29. http://dx.doi.org/10.3322/caac.21208.

Smith SG, Kobayashi LC, Wolf MS, Raine R, Wardle J, von Wagner C. The associations be-
tween numeracy and colorectal cancer screening knowledge, attitudes and defensive
processing. J. Health Psychol. (Epub ahead of print). doi: http://dx.doi.org/10.1177/
1359105314560919

Smith, S.G., Rendell, H., George, H., Power, E., 2014. Improving cancer control through
a community-based cancer awareness initiative. Prev. Med. 60 (100), 121–123.
http://dx.doi.org/10.1016/j.ypmed.2013.11.002.

Stubbings, S., Robb, K.A., Waller, J., et al., 2009. Development of a measurement tool to
assess public awareness of cancer. Br. J. Cancer 101, S13–S17.

Sweeny, K., Melnyk, D., Miller, W., Shepperd, J.A., 2010. Information avoidance: who,
what, when, and why. Rev. Gen. Psychol. 14 (4), 340–353. http://dx.doi.org/10.
1037/a0021288.

Top Line Findings from the Smoking Toolkit Study, 2014. http://www.smokinginengland.
info/latest-statistics/.

Vineis, P., Wild, C.P., 2014. Global cancer patterns: causes and prevention. Lancet 383
(9916), 549–557. http://dx.doi.org/10.1016/S0140-6736(13)62224-2.

Waller, J., Robb, K.A., Stubbings, S., et al., 2009. Awareness of cancer symptoms and antic-
ipated help seeking among ethnic minority groups in England. Br. J. Cancer. 101 (S2),
S24–S30. http://dx.doi.org/10.1038/sj.bjc.6605387.

Wilde, G.J.S., 1982. The theory of risk homeostasis: implications for safety and health. Risk
Anal. 2 (4), 209–225. http://dx.doi.org/10.1111/j.1539-6924.1982.tb01384.x.

http://dx.doi.org/
http://dx.doi.org/10.1038/sj.bjc.6605401
http://dx.doi.org/10.1038/bjc.2014.606
http://dx.doi.org/10.1080/10810730.2011.585691
http://dx.doi.org/10.1080/10810730.2011.585691
http://dx.doi.org/10.1111/j.1468-2958.2002.tb00807.x
http://dx.doi.org/10.1111/j.1468-2958.2002.tb00807.x
http://dx.doi.org/10.1007/s13187-014-0702-2
http://dx.doi.org/10.1007/s13187-014-0702-2
http://refhub.elsevier.com/S0091-7435(16)30015-9/rf0030
http://refhub.elsevier.com/S0091-7435(16)30015-9/rf0030
http://refhub.elsevier.com/S0091-7435(16)30015-9/rf0030
http://dx.doi.org/10.1016/S0140-6736(10)62231-3
http://dx.doi.org/10.1038/bjc.2012.542
http://dx.doi.org/10.1080/14622200310001614584
http://dx.doi.org/10.1038/bjc.2014.596
http://dx.doi.org/10.1038/bjc.2014.596
http://www.hscic.gov.uk/catalogue/PUB13648/Obes-phys-acti-diet-eng-2014-rep.pdf
http://www.hscic.gov.uk/catalogue/PUB13648/Obes-phys-acti-diet-eng-2014-rep.pdf
http://dx.doi.org/10.1016/j.puhe.2012.05.005
http://dx.doi.org/10.1037/a0016136
http://dx.doi.org/10.1158/1055-9965.EPI-08-0074
http://dx.doi.org/10.1158/1055-9965.EPI-08-0074
http://refhub.elsevier.com/S0091-7435(16)30015-9/rf0075
http://refhub.elsevier.com/S0091-7435(16)30015-9/rf0075
http://dx.doi.org/10.1080/10410230701454189
http://refhub.elsevier.com/S0091-7435(16)30015-9/rf0085
http://refhub.elsevier.com/S0091-7435(16)30015-9/rf0085
http://dx.doi.org/10.1186/1479-5868-10-29
http://dx.doi.org/10.1038/bjc.2011.474
http://dx.doi.org/10.1038/bjc.2011.474
http://dx.doi.org/10.1111/codi.12220
http://dx.doi.org/10.1038/bjc.2013.684
http://dx.doi.org/10.1016/j.ejca.2008.10.018
http://dx.doi.org/10.1016/j.ejca.2008.10.018
http://dx.doi.org/10.5888/pcd10.120192
http://dx.doi.org/10.1038/sj.bjc.6605386
http://refhub.elsevier.com/S0091-7435(16)30015-9/rf0125
http://refhub.elsevier.com/S0091-7435(16)30015-9/rf0125
http://refhub.elsevier.com/S0091-7435(16)30015-9/rf0125
http://dx.doi.org/10.3322/caac.21208
http://dx.doi.org/10.1016/j.ypmed.2013.11.002
http://refhub.elsevier.com/S0091-7435(16)30015-9/rf0140
http://refhub.elsevier.com/S0091-7435(16)30015-9/rf0140
http://dx.doi.org/10.1037/a0021288
http://dx.doi.org/10.1037/a0021288
http://www.smokinginengland.info/latest-statistics/
http://www.smokinginengland.info/latest-statistics/
http://dx.doi.org/10.1016/S0140-6736(13)62224-2
http://dx.doi.org/10.1038/sj.bjc.6605387
http://dx.doi.org/10.1111/j.1539-6924.1982.tb01384.x

	Evaluating the impact of a community-�based cancer awareness roadshow on awareness, attitudes and behaviors
	1. Introduction
	2. Methods
	2.1. Study design
	2.2. The Cancer Awareness Roadshow
	2.3. Measures
	2.3.1. Cancer risk factor awareness
	2.3.2. Cancer symptom awareness
	2.3.3. Attitudes towards cancer and help-seeking
	2.3.4. Cancer control intentions and behaviors
	2.3.5. Respondent characteristics

	2.4. Analyses

	3. Results
	3.1. Study sample
	3.2. Symptom and risk factor awareness
	3.3. Attitudes towards cancer and help seeking
	3.4. Cancer control behavioral intentions and behaviors

	4. Discussion
	5. Conclusion
	Ethics approval
	Conflict of interest
	Transparency Document
	Acknowledgments
	References


