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Abstract
Background: Approximately 40% of cancers could be prevented if people lived healthier lifestyles. We have
developed a theory-based brief intervention to share personalised cancer risk information and promote behaviour
change within primary care. This study aimed to assess the feasibility and acceptability of incorporating this
intervention into primary care consultations.
Method: Patients eligible for an NHS Health Check or annual chronic disease review at five general practices were
invited to participate in a non-randomised pilot study. In addition to the NHS Health Check or chronic disease
review, those receiving the intervention were provided with their estimated risk of developing the most common
preventable cancers alongside tailored behaviour change advice. Patients completed online questionnaires at
baseline, immediately post-consultation and at 3-month follow-up. Consultations were audio/video recorded.
Patients (n = 12) and healthcare professionals (HCPs) (n = 7) participated in post-intervention qualitative interviews
that were analysed using thematic analysis.
Results: 62 patients took part. Thirty-four attended for an NHS Health Check plus the intervention; 7 for a standard
NHS Health Check; 16 for a chronic disease review plus the intervention; and 5 for a standard chronic disease
review. The mean time for delivery of the intervention was 9.6 min (SD 3) within NHS Health Checks and 9 min (SD
4) within chronic disease reviews. Fidelity of delivery of the intervention was high. Data from the questionnaires
demonstrates potential improvements in health-related behaviours following the intervention. Patients receiving
the intervention found the cancer risk information and lifestyle advice understandable, useful and motivating. HCPs
felt that the intervention fitted well within NHS Health Checks and facilitated conversations around behaviour
change. Integrating the intervention within chronic disease reviews was more challenging.
(Continued on next page)

* Correspondence: jau20@medschl.cam.ac.uk
1
The Primary Care Unit, Department of Public Health and Primary Care,
University of Cambridge School of Clinical Medicine, Box 113 Cambridge
Biomedical Campus, Cambridge CB2 0SR, UK
Full list of author information is available at the end of the article
© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

Mills et al. BMC Public Health

(2021) 21:205

Page 2 of 15

(Continued from previous page)

Conclusions: Incorporating a risk-based intervention to promote behaviour change for cancer prevention into
primary care consultations is feasible and acceptable to both patients and HCPs. A randomised trial is now needed
to assess the effect on health behaviours. When designing that trial, and other prevention activities within primary
care, it is necessary to consider challenges around patient recruitment, the HCP contact time needed for delivery of
interventions, and how best to integrate discussions about disease risk within routine care.
Keywords: Cancer, Risk assessment, Behaviour change, Primary care, Pilot study

Background
The number of new cancer cases is estimated to
have reached approximately 300,000 per year in the UK
by 2020 [1]. As many of these cancers may be preventable through reductions in lifestyle risk factors such as
smoking, obesity and alcohol consumption [2], health
promotion is increasingly becoming the focus for policy
and clinical interventions. Alongside strategies to engage
clinicians and commissioners, interventions to increase
public awareness of cancer risk factors and promote behaviour change are required.
In the UK, primary healthcare already delivers the largest disease prevention initiative, the NHS Health Check
programme, and also provides annual reviews for individuals with chronic diseases. Within the NHS Health
Check programme, eligible individuals aged 40–74 are
invited to attend a Health Check every 5 years. The
Health Check itself consists of three components: risk
assessment, risk communication and risk management
[3]. Risk assessment tools are used to estimate the individual’s risk of developing cardiovascular disease (CVD)
and diabetes. That assessment is then used to raise
awareness of relevant risk factors and inform discussion
on the lifestyle and medical approaches best suited to
managing the individual’s disease risk. Chronic disease
reviews for diabetes, asthma, hypertension and chronic
obstructive pulmonary disease include assessment of the
current condition, review of blood tests and current
medication and discussion about associated lifestyle
factors.
As many of the risk factors for the most common preventable cancers (such as lung, colorectal and breast
cancer) are the same as those for CVD and chronic diseases, the NHS Health Check programme and chronic
disease reviews provide an ideal opportunity to deliver
interventions encouraging behaviour change for cancer
prevention to large numbers of the population. The inclusion of cancer may also increase the impact of the
NHS Health Check on CVD and diabetes: while studies
of the impact of provision of CVD and diabetes risk suggest that risk information influences decisions around
medication but not health-related behaviours [4], there
is greater uncertainty surrounding the impact of cancer
risk information [5]. Furthermore, recent studies have

reported that both patients [6] and primary care clinicians [7] would welcome the inclusion of cancer into
both NHS Health Checks and chronic disease reviews,
with primary care clinicians reporting that discussions
about cancer are part of their working roles and primary
care is an appropriate setting for these.
Using behaviour change theory, reviews of existing literature and expert opinion, we have developed a brief intervention (the I-CaPP intervention) to facilitate discussions
about cancer risk and prevention within primary care [8].
In focus group discussions and online usability testing with
65 healthcare professionals (HCPs) currently involved in
prevention activities in primary care within one Clinical
Commissioning Group in the East of England, the intervention prototype was described as potentially acceptable and
one that would fit within current practice and may encourage patients to accept recommendations and motivate them
to change their behaviour [8]. However, there is a need to
assess the feasibility of its delivery in practice. In particular,
concerns were expressed about the additional consultation
time and resources required.
The aim of this pilot study was to assess the feasibility
and acceptability, both to HCPs and patients, of implementing this brief intervention incorporating cancer risk information to promote behaviour change within NHS
Health Checks and chronic disease reviews in primary care.

Methods
Study design

The study was a mixed-methods non-randomised pilot
study [9]. To enable us to compare the recruitment of
participants and feasibility of the delivery of the intervention in both NHS Health Checks and chronic disease
reviews, we recruited patients into several study groups.
Two groups received the standard NHS Health Check or
chronic disease review and two groups received either
an NHS Health Check or chronic disease review plus the
I-CaPP intervention. In all groups, clinical measurements and lifestyle information were collected as in
usual care.
Study patients and recruitment

In order to enable us to observe any differences between
practices and have a sufficient pool of participants to

Mills et al. BMC Public Health

(2021) 21:205

recruit for the qualitative interview component of the
study, we planned to recruit five general practices and
80 participants, 60 of whom would receive the intervention. The NIHR Clinical Research Network: Eastern supported recruitment of the five general practices. Three
additional practices were also recruited but they withdrew before the start of patient recruitment due to other
commitments. The profile of each practice was obtained
from the Public Health England General Practice profile
online database [10], and the decile of deprivation extracted based on the Indices of Deprivation document
published by the UK government in September 2019
[11], with the lowest decile indicating the most deprived
population. Additional File 1 shows the characteristics of
each of the five practices. All practices were about the
same size as or larger than the national average practice
(8726 patients) [12]. The deprivation index for each
practice ranged from six to 10, with four of the five practices in the two least deprived deciles. All served a predominantly white population.
Potentially eligible patients were identified from electronic searches already in use by the practices to identify
patients eligible for NHS Health Checks or chronic disease reviews. These searches were conducted by each
practice, with a GP screening potential patients to ensure eligibility prior to the invitation. Patients are eligible
for an NHS Health Check if they are between the ages
of 40–74, do not have a diagnosis of CVD, diabetes, kidney disease or hypertension, and have not had an NHS
Health Check within the past 5 years. Patients are eligible for a chronic disease review if they have been diagnosed with the relevant disease and have not had a
review in the previous 12 months. Eligible patients for

Fig. 1 Recruitment flow chart
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this study were those over 40 years of age who were due
a NHS Health Check or annual chronic disease review,
did not have a current diagnosis or medical history of
cancer or dementia, were not known to suffer from
psycho-social issues or severe illness, in the GP’s clinical
opinion had a life expectancy of more than 1 year, and
were able to provide written informed consent. Patients
not meeting all these eligibility criteria were excluded
from the study.
Eligible patients were invited into the study by invitation in the usual method by their general practice (Fig. 1).
These varied by practice and included sending personalised letters via post with or without follow-up with a
telephone call by practice administrative staff or text
message reminder (Additional File 1 and Fig. 1). Study
clinics were held on different days of the week and included the morning and afternoon sessions to facilitate
attendance.
I-CaPP intervention

The I-CaPP intervention is modelled on the three components of the NHS Health Check. The risk assessment
and risk communication components comprise an online risk assessment tool that is used within the consultation to provide the patient with an estimated 10-year
risk of developing one of the most common preventable
cancers based on their current lifestyle [9]. The common
preventable cancers are specific to each sex. For women
they are breast, lung, colorectal, endometrial and kidney
cancer, and for men they are lung, colorectal, bladder,
kidney and oesophageal cancer. The risk management
component includes guidelines for the HCPs to deliver
lifestyle advice for risk modification, including the
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opportunity for the patient and HCP together to set targets and see a revised risk estimate. At the end of the
consultation, the patient is then given a behaviour
change leaflet, a copy of the risk assessment, and website
log-in details to enable them to re-visit the website postconsultation.
Practice set-up and training

Practice set-up included an initial meeting between the
research team and practice staff, including both clinical
and administrative teams, and a 30-min face-to-face
training session for all HCPs involved in the delivery of
the intervention. Nine HCPs (4 practice nurses and 5
healthcare assistants) were trained to deliver the intervention. At four of the five practices two HCPs delivered
the intervention, at one practice one HCP delivered the
intervention. During the recruitment period two HCPs
left their roles at the practice and so recruitment continued but with less consultation and resource availability
at these practices. Training focused initially on risk factors for cancer, highlighting the overlap between these
and CVD. It covered the rationale behind the inclusion
of the intervention, to share cancer risk and promote behaviour change, and how this could be included within
existing consultations. Guidance was then given on the
use of the intervention, including practising with test patients to allow for familiarisation with the website and
behaviour change leaflet. Written step-by-step guidance
was also provided as a reference (Additional File 2).
Data collection

We collected data from four sources:
1. Audio/video recordings of patient consultations

With consent from both patients and HCPs, the study
consultations were video or audio recorded to capture
the delivery of the intervention.
2. Patient and HCP interviews

Patients who had received, and HCPs who had delivered,
the intervention were invited to participate in semistructured audio-recorded interviews. During the patients’ interviews, the discussion explored the impact of
the intervention, particularly on perceived risk,
response-efficacy and intentions to make behaviour
change, alongside thoughts on the format, content and
delivery of the intervention within the consultation
(Additional File 3). The interviews with HCPs focused
on the format, content and delivery of the intervention,
the training received and the potential barriers and facilitators to implementation (Additional File 4).
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3. Patient questionnaires

Patients completed three online questionnaires; at baseline, immediately post-consultation and at 3-month follow up. The questionnaires were specific to each patient
group and included information on demographics, lifestyle risk factors and family history of CVD and cancer
as well as validated measures of numeracy [13], time
orientation [14], self-rated general health, CVD risk perception, cancer risk perception [15], cancer risk awareness [16], cancer-related worry [17, 18], anxiety [19],
maladaptive coping [20], self-efficacy [21] and response
efficacy [22] (Additional Files 5, 6, 7). Index of multiple
deprivation (IMD) was derived from each participant’s
home postcode and grouped into quintiles using 2019
English indices of deprivation data [11].
4. Process data from the intervention website

We collected quantitative data from the website on the
time spent completing the questionnaires, the interaction with the website during the intervention, and
whether patients returned to the web-based information
after the consultation.
Consent
Patient consent

Patients provided online consent to complete the baseline questionnaire prior to the consultation. Written
consent was then sought from each patient immediately
before the consultation. This included consent for the
audio or video recording of the consultation and the
post-consultation and 3-month follow-up questionnaires. For the patients who agreed to have their consultation recorded, a confirmation of this consent was
also taken on completion of the consultation. Patients
who took part in qualitative interviews completed written consent prior to commencement of the interview.
HCP consent

Written informed consent was obtained from each HCP
at the start of the study. At the end of each recruitment
session, the HCPs provided additional written consent
for each of the recorded consultations. The HCPs also
provided written consent prior to completion of qualitative interviews at the end of the recruitment.
Analysis
Audio/video recordings of patient consultations

The audio and video recordings were used to assess the
fidelity of intervention delivery and the time taken to deliver the intervention. A fidelity checklist was devised
based on the main elements of the intervention covered
in the training session for HCPs. Using the video or
audio recordings, two researchers (KM and BP) piloted
the checklist with four consultations. One researcher
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(BP) then assessed the remaining consultations. Both
mandatory and optional elements of the intervention delivery were assessed and subsequently summarised
descriptively.
Patient and HCP interviews

Patient and HCP interviews were analysed using thematic analysis [23]. Using an iterative analytic approach
from the beginning of data collection, each interview
transcript was first repeatedly read by one researcher
(KM, a research associate with qualitative expertise) in
order to identify patterns within the data and develop a
coding framework. The qualitative dataset was then finecoded within NVivo software (QSR International, version 12) by the same researcher and the codes sorted
and combined to generate themes. These initial themes
were then reviewed and refined alongside two further researchers (JUS and FMW, both academic GPs with
qualitative expertise) who had each read a selection of
the interview transcripts.
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disease review. The characteristics of the patients in each
group are detailed in Table 1. The mean age of the patients was comparable between the patient groups (56.2
years for two groups receiving the I-CaPP intervention
and 55.0 years for the NHS health check/chronic disease
review standard consultation groups). Fifty-two percent
and 72% respectively were female, over 90% were White
British, and over 88% had completed at least secondary
education.
One patient withdrew from the study during the study
consultation, and another withdrew prior to completion
of the 3-month follow-up. Three did not consent to
audio or video recording. Seventy-percent (n = 44/62) of
patients completed the immediate follow-up questionnaire and 60% (n = 37/62) the questionnaire at 3months. There were no marked differences between the
characteristics of those who completed and did not
complete the questionnaires at each time point of the
study.
Feasibility of delivering the intervention

Patient questionnaires

Descriptive statistics were used to summarise the baseline characteristics of the patients from the selfcompletion questionnaires and the follow-up rates. The
potential effects of the NHS Health Check/chronic disease review alone or in combination with the I-CaPP
intervention were then summarised by reporting the difference in mean values (follow-up minus baseline) with
95% confidence intervals for each continuous outcome
and the proportion in each category at each time point
for categorical outcomes. The views of the participants
who received the intervention on the lifestyle advice and
risk information provided were also summarised. As this
was a feasibility study, no formal statistical tests were
performed.
Process data from the intervention website

The data from the website on time participants spent
completing the questionnaires, the pages viewed during
the consultation and whether participants returned to
the site after the consultation were summarised by
reporting the mean with 95% confidence intervals.

Results
Feasibility of recruitment

In total, 62 patients were recruited between June 2018
and March 2019. The response rates for each patient
group are shown in Fig. 1. Thirty-four patients (5% of
those invited) attended for an NHS Health Check plus
the I-CaPP intervention; 7 (6% of those invited) attended
for a standard NHS Health Check; 16 (25% of those invited) attended a chronic disease review plus the I-CaPP
intervention; 5 (10% of those invited) a standard chronic

The mean duration of the consultations in each group
are given in Table 2. There was variation between
practices in the time taken for both the standard consultations and the time to deliver the intervention.
The mean time taken for delivery of the I-CaPP intervention within the NHS Health Check was 9.6 min
(SD 3, range 3.1–15.1) and within the chronic disease
reviews was 9 min (SD 4, range 4.5–15.5). As a consequence of this time taken for delivery of the intervention, the mean duration of the NHS Health Check
plus I-CaPP intervention was 23.6 min (SD 7, range
14.1–39.6), and 32.4 min (SD 14, range 11.1–62.8) in
the chronic disease review plus I-CaPP intervention
consultations.
Based on the 46 consultations that were audio or
video recorded, overall the fidelity of delivery of the
intervention was high (Fig. 2). HCPs verified patient
responses to the risk factor questions prior to the risk
calculation in 43/46 (94%) of consultations and, although amendments were made in 84% of consultations, these were small and less than one unit for
each risk factor. The HCPs used a variety of descriptions of the risk presentation, with 89% using phrases
in keeping with the intervention delivery training such
as “This is based on people who are like you, this is
not necessarily yourself – it’s people with your height,
weight, ethnic category - those sort of things”. Initial
goal setting was completed with 96% of patients, with
the new risk being communicated to 76%. For those
patients with risk scores in line with those following
the lifestyle guidance, HCPs tended to encourage
them to continue with their current lifestyle and so
there was less requirement for completion of target
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Table 1 Baseline characteristics of patients
n

Age

NHS Health check or chronic
disease review plus I-CaPP
intervention (n = 50)

50

n

Standard NHS Health Check or
chronic disease review (n = 12)

12

n

Interview Group
(n = 12)

12

Mean (sd)

56.2 (11.8)

55.0 (8.3)

62.5

Range

40–84

40–75

40–83

Sex (n, % female)

50

26 (52)

12

9 (75)

12

6 (50)

Ethnicity (n, % white)

50

44 (88)

12

11 (92)

12

11 (92)

Family history of cancer (n, %)

50

22 (44)

–

–

Education (n, %)

50

12

7 (58)
12

No formal education or Primary Education

1 (2)

2 (17)

0 (0)

Secondary Education

27 (54)

6 (50)

8 (67)

University Education
Deprivation (n, %)

22 (44)
50

4 (33)
11

4 (33)
12

Least deprived 1

11 (22)

1 (9)

2 (17)

2

18 (36)

7 (64)

6 (50)

3

11 (22)

1 (9)

2 (17)

4

10 (20)

2 (18)

2 (17)

5
Perceived General Health (n, %)

0 (0)
50

0 (0)
12

0 (0)
12

Very Good / Quite Good

39 (58)

10 (92)

10 (83)

Neither Good nor Poor

8 (16)

0 (0)

2 (17)

Quite Poor / Poor
Numeracy (n, %)

3 (6)
44

1 (8)
11

0 (0)
12

High numeracy (≥2)

31 (70)

5 (45)

7 (58)

Low numeracy (< 2)

13 (30)

6 (55)

5 (42)

Estimated risk (mean, sd)*
RRI

50

1.7 (0.9)

12

1.7 (0.8)

12

1.7 (1.2)

RR

50

1.0 (0.4)

12

1.1 (0.33)

12

1.01 (0.5)

Absolute risk

50

3.6 (2.3)

12

4.4 (2.2)

12

3.86 (2.33)

Smoking status (n, %)

50

Never smoker

12

12

28 (56)

4 (33)

7 (58)

Ex-smoker

19 (38)

7 (58)

5 (42)

Current smoker

3 (6)

1 (8)

0 (0)

Lifestyle (mean, sd)
BMI (kg/m2)

50

27.5 (5.6)

12

29.7 (8.0)

26.6 (3.2)

Alcohol (units/week)

50

9.8 (13.6)

12

6.2 (8.7)

12.1 (17.5)

Physical Activity (hours/week)

50

5.7 (7.7)

12

5.1 (8.0)

8.4 (8.3)

Fruit (portions/day)

50

2.1 (1.4)

12

2 (0.9)

1.5 (1.2)

Vegetables (portions/day)

50

2.6 (1.3)

12

2.1 (0.7)

2.8 (1.3)

Red meat (portions/week)

50

2.1 (1.3)

12

1.3 (1.1)

2.7 (1.6)

Processed meat (portions/week)

50

1.6 (1.6)

12

1 (0.7)

1.6 (1.3)

Cancer risk perception
(mean, sd)
Perceived absolute risk

45

29.3 (22.8)

–

–

10

41 (17.9)

Conviction of perceived absolute risk

48

3.58 (1.7)

–

–

11

3.27 (1.6)
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Table 1 Baseline characteristics of patients (Continued)
n

NHS Health check or chronic
disease review plus I-CaPP
intervention (n = 50)

n

Standard NHS Health Check or
chronic disease review (n = 12)

n

Interview Group
(n = 12)

Perceived comparative risk

50

3.48 (1.2)

–

–

12

3.41 (0.9)

Conviction of perceived comparative risk

47

3.86 (1.6)

–

–

12

3.08 (1.7)

Absolute risk accuracy (n, %)

–

45

10

Accurate (±5%)

8 (18)

–

0 (0)

Underestimate

2 (4)

–

0 (0)

Overestimate
Comparative risk accuracy (n, %)

–

35 (78)
–

50

10(100)
12

Accurate

18 (36)

–

4 (33)

Underestimate

24 (48)

–

7 (58)

Overestimate

–

8 (16)

1 (8)

Cancer Worry (mean, sd)

46

4.8 (2.0)

–

–

10

5.4 (2.1)

Anxiety (mean, sd)

45

13.1 (2.2)

–

–

11

13.81 (2.0)

Cancer risk factor awareness

43

40.9 (5.5)

–

–

10

42.8 (4.9)

RRI - Risk relative to an individual of the same age and sex with a recommended lifestyle and RR- Risk relative to an individual of the same age and sex . *All risk
estimates represent the 10 year risk fo developing one of the five most common, gender specific, preventable cancers

setting. In some cases, the HCPs continued to
complete this section suggesting small improvements
to lifestyle to ensure that the risk level was optimised.
Despite inclusion in the training, only 26% of consultations included a discussion of the overlap between
the risk factors for cancer and cardiovascular disease.
Optional features of the intervention that HCPs used
included the display of percentage risk (59%), lifestyle
advice accessible via the hyperlinks provided on the
website (48%) and the option to write goals into the
website (11%).
Acceptability of the intervention to HCPs

Seven HCPs (3 practice nurses and 4 healthcare assistants, with at least one from each included practice) participated in interviews. Six themes (in italics
below) were identified (Table 3). In general, HCPs
were positive about the overall delivery of the intervention and the specific components. Many were encouraged by the potential for the intervention to
promote behaviour change with specific reference to
the ease of communication of the risk presentation.
Discussion also focused on the ease of patient engagement in a shared activity, and using the computer to view the potential effects of lifestyle
changes on risk of cancer. All felt this to be the
most effective element of the intervention. Alongside
the patient’s current risk, demonstrating a change in
risk visually on the screen enabled the HCPs to
introduce specific behaviour changes and show their
impact in real time. HCPs found sharing lifestyle information via the website and providing a written

leaflet to be useful additional resources for patients
to consider after the consultation.
The addition of cancer risk information was described by some HCPs as having an impact on patients’ responses to risk information and willingness
to consider lifestyle changes. Many felt the format of
the risk presentation to be of huge value in communicating information about risk of cancer. Some
highlighted how the colour coding displayed on the
graph enhanced patient understanding. Including the
percentage risk was felt to be less helpful as most
HCPs described how the scores were interpreted by
patients to indicate low risk and hence not something to be concerned about.
The intervention was reported by most to be suitable for inclusion in NHS Health Checks but there
were mixed views on its integration within chronic
disease reviews. To ensure effective implementation
into normal practice within NHS Health Checks and
chronic disease reviews, the HCPs considered factors that
would be of benefit. These included integration in the
practice computer software and a more holistic conversation around risk of diabetes, cancer and cardiovascular
disease and associated behaviour change. Additional suggestions to refine the intervention training included
greater provision of information on specific types of
cancer.
Acceptability of the intervention to patients

Twelve patients (Table 1) participated in interviews. Six
themes (in italics below) were identified (Table 4). Prior
to the delivery of the intervention, some patients
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Table 2 Length of consultations and use of website within consultations
Practice A
n

Mean (SD)
range / n
(%)

n Mean (SD)
range / n (%)

n

Practice B

Practice C

Practice D

Mean (SD)
range / n
(%)

n Mean (SD)
range / n
(%)

n Mean (SD
range / n
(%)

n

Mean (SD)
range / n
(%)

Practice E

–

Length of I-CaPP intervention delivery within NHS Health Check
(min)

32 9.6 (3.2)
3.1–15.1

6 7.5 (2.5) 4.9–12.3

17 10.4 (3.0)
6.1–15.1

4 11.5 (1.9)
8.8–13.0

5 7.6 (3.8)
3.1–13.5

–

Length of I-CaPP intervention delivery within chronic disease review (min)

14 9.0 (3.6)
4.5–15.5

– –

–

– –

2 6.8 (0.7)
6.3–7.3

12 9.4 (3.7)
4.5–15.5

Lifestyle pages viewed in
consultation

49

6

18

5

8

13

–

0

17 (35)

1 (17)

6 (33)

0 (0)

2 (0)

8 (62)

1

10 (20)

1 (17)

2 (11)

2 (40)

3 (43)

2 (15)

2–3

19 (39)

4 (67)

10 (56)

1 (20)

1 (14)

3 (23)

>3
Targets set during consultation

3 (6)
49

0 (0)
6

0 (0)
18

2 (40)
5

1 (14)
7

0 (0)
13

0

5 (10)

3 (50)

0 (0)

0 (0)

1 (14)

1 (8)

1

19 (38)

1 (17)

11 (61)

3 (60)

3 (43)

1 (8)

2–3

17 (35)

1 (17)

6 (33)

0 (0)

1 (14)

9 (69)

>3

8 (16)

1 (17)

1 (6)

2 (40)

2 (29)

2 (15)

Goals set during consultation

49

6

18

5

7

13

0

44 (90)

4 (67)

17 (94)

5 (100)

7 (100)

2 (15)

1

5 (10)

2 (33)

1 (6)

0 (0)

0 (0)

11 (85)

reported knowledge of the risk factors for cancer. They
referred to specific risk factors that did not apply to
them such as cigarette smoking, which they felt ensured
that their risk was low for both CVD and cancer.

Fig. 2 Fidelity of intervention delivery

Patients reflected on their expectations of their risk. Most
felt that the risk level presented was as expected but seeing it made them focus on the impact of their lifestyle
choices on their risk of cancer. The risk presentation was
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Table 3 Illustrative quotes of healthcare professional views
Qualitative theme

Illustrative quotes

Delivery of the intervention

“I think because initially you tell them, it’s not them, it’s people like them, they take that nicer than if you said this is your
risk of cancer, so yeah, a lot better than I ever thought that they would ever accept that risk” HCP 2

Patient engagement

“It was good to share the information and to be able to actually see it on the screen. The patients appreciated being
able to see everything and being able to change different bits to show them how their risk was going to change” HCP 3
It’s nice to both sit there together and share the screen, sort of discuss what we could see” HCP 1

Behaviour changes

“It seemed to ping in their heads and they thought, “actually no, I can do this and there’s a good reason for doing it”,
which with years of talking to them about diabetes I haven’t noticed that reaction so quickly.” HCP 6
“We had a patient that within one of those health checks we did, that actually gave up smoking. I gave them an
inhalator in the consultation, and I’ve seen them since and they’ve actually quit smoking” HCP 2
“I think it is a good backup. I think something written is always good as what you say in your consultation they don’t
always remember. So even if it is just a case of the front page and starring “quitting smoking” and “reducing alcohol”
then it is something for them to go back to. Or if it was someone else asked them they would get it out and produce it”
HCP 7
“I think when you tell people about cardiovascular health and then you explain it’s about heart attacks and strokes, I
don’t think they necessarily take that on board as much because they assume it’s the people who smoke and drink. So
they just brush over the cardiovascular and then when you go into cancer, they go right okay, and they sit up and pay
attention” HCP 2

Implementation into normal “I found it worked really well, and I also felt that actually it really enhanced what you were doing with the diabetes” HCP
practice
6
“Because the patients (diabetics), they really want to know about their sugar and their cholesterol, or the management of
the blood sugars and treatment. So I think you’d have to introduce that (intervention) at the beginning of the
consultation.” HCP 4
“…pulling it out of thin air would be scary but I think if you’re putting it in context with something else, you can get
away with it. So if it’s within a different type of check that they’re having, I don’t know COPD or for something else” HCP
2
“So, when you talk about alcohol, it would sort of incorporate both the Health Check and the cancer part of it. It would
be nice if it flowed more in that way, because you’re saying one minute that this is what you can drink is okay for the
NHS Health Check, but actually this (intervention) is saying ideally you wouldn’t be drinking (alcohol)” HCP 1
“I think it does separate it a little bit. I suppose if it was integrated into the actual template and health check, if they
could be done in some way, then perhaps that would be easier” HCP 4
Risk presentation

“I think the colours work more than the numbers to be honest. Yes, if you see red you think “right ok I’m in trouble and
need to do something here” HCP 7
“I think the patients just go “Oh that’s alright then, it’s only one of 2 %”, even it’s red on the picture and you’re trying to
say that you need to work on it. When you get the percentages up, they’re like, “Ah, I’m not worried”. HCP 1

Table 4 Illustrative quotes of patient views
Qualitative theme

Illustrative quotes

Knowledge of the risk factors
for cancer

“I mean well from my knowledge of cancer and probably the general public knowledge of cancer, I know there are
certain things that you can do to help lower your risk” Patient 6
“I knew that I didn’t smoke and I don’t drink a lot (alcohol) so I knew the ones most people get because of their
lifestyle” Patient 1

Expectations of their risk

“I suppose that’s roughly where I probably thought I would be. But when it’s actually stuck in front of you like that, it
focuses the mind a bit more.” Patient 8
“While I was aware of the sort of things I should be doing in my lifestyle I didn’t really appreciate what the cancer
impact of those choices could have” Patient 9

Risk presentation

“I found it very easy to understand. It shows you- projected, what you could do, and it tells you that in a very
straightforward way, I thought” Patient 11
“So, by showing you in a chart, you can understand it better, even if you haven’t got a technical mind” Patient 5

Risk modification

“It’s made me more aware of trying to do these things, especially the losing weight, side of it, which is the most
difficult part, to be quite honest” Patient 2
“That’s the thing that really hit me more than anything when that came up. And by just discussing with me a little bit,
if I change my lifestyle a bit this way, that way, she showed me how it would head more towards green” Patient 8

Behaviour change

“I think that merely going through this exercise has helped to push my motivators in the right direction” Patient 7
“I’d been smoking, prior to then, when I came out of there, I made a change straight away” Patient 5
“Now I’m aware, it’s on my mind all the time. Like when we were away, I tried to eat chicken as opposed to steaks
and that sort of thing” Patient 10

Provision of cancer risk
information

“…there’s a good advice about your healthy lifestyle or your choices about getting a healthy lifestyle which will benefit
both your cardiovascular and the chances of getting cancer. So I think it compliments each other really well. I was
happy to have the information in one go because you can look at the way you’re living and your life and then you
can make decisions” Patient 11
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generally quite well understood and they felt that the
format facilitated interpretation. All described how the
colour coded graph on its own or alongside the display
of the risk percentage was helpful. This was in contrast
to the communication of CVD risk which was noted to
only be delivered verbally as a percentage. The visual
display of the risk modification was reported by some
patients to act as a motivator for behaviour change.
Among those patients, those with a relatively low risk reported feeling motivated to maintain their current lifestyle and those who needed to make behaviour change
felt better informed and had been provided with suggestions on how to make small changes to reduce their future risk. The patients also expressed how the provision
of cancer risk information within the NHS Health Check
was acceptable to them and fitted well with CVD risk
communication.
Patients’ views on the risk information and lifestyle advice are summarised in Table 5. Overall, patients agreed
or strongly agreed that the lifestyle advice presented in
the intervention was understandable (85%), trustworthy,
(76%), useful (82%), motivating (80%), important (72%)
and well-presented (79%). The risk information was also
felt to be understandable (94%) and trustworthy (89%).
Four patients re-visited the website. All who re-visited
entered additional targets into the website to view the
impact of further modifications on their future risk of
cancer. Two patients also viewed the lifestyle information webpages.
Potential effects of the intervention

Immediately after the intervention, participants reported
high levels of intention to change behaviour across all
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the risk factors discussed (Table 6). There were also several potential effects on lifestyle factors and modelled
risk of cancer at 3 month follow-up (Table 7). In particular, amongst those who received the intervention, reported fruit consumption increased (mean change 0.67
portions per day, 95% CI 0.1 to 1.23), and there were decreases in red meat and processed meat consumption
(mean change 0.47 portions per week, 95% CI − 0.87 to
− 0.09; and − 0.35 portions per week 95% CI − 0.68 to 0.02 respectively). There was also a reduction in estimated relative risk in comparison to the average person
(mean change − 0.34, 95% CI − 0.56 to − 1.28). These
changes were not observed in those who received the
standard consultations without the I-CaPP intervention.
These changes were accompanied by an increased
awareness of cancer risk factors immediately following
the consultation (mean change 2.9 95% CI 0.10 to 5.0)
and 3 months post consultation (mean change 1.58, 95%
CI 0.04 to 3.13). There was no evidence that the intervention increased levels of anxiety or worry or that it
improved accuracy of risk perception (Additional File 8).

Discussion
We have shown that incorporating a theory-based, risk
communication-based brief intervention to promote behaviour change for cancer prevention into primary care
consultations is feasible and acceptable to both patients
and HCPs. In particular, patients receiving the intervention found the cancer risk information and lifestyle advice presented to them understandable, useful and
motivating, and HCPs delivered the intervention with
high fidelity and felt that it fitted well within their practice. Although this study was not designed to

Table 5 Views of patients who received the intervention on the lifestyle advice and risk information
N

Strongly disagree
n (%)

Disagree
n (%)

Neither
n (%)

Agree
n (%)

Strongly agree
n (%)

1 Understandable

34

0 (0)

1 (3)

4 (12)

17 (50)

12 (35)

2 Trustworthy

34

0 (0)

0 (0)

8 (24)

15 (44)

11(32)

3 Useful

34

0 (0)

0 (0)

6 (18)

17 (50)

11 (32)

4 Motivating

30

0 (0)

1 (3)

5 (17)

14 (47)

10 (33)

5 Important

29

0 (0)

1 (3)

7 (24)

9 (31)

12 (41)

6 Well presented

29

0 (0)

2 (7)

4 (14)

12 (41)

11 (38)

Lifestyle Advice

Risk Information
1 Understandable

35

1 (3)

0 (0)

1 (3)

21 (60)

12 (34)

2 Trustworthy

35

1 (3)

0 (0)

3 (9)

21 (60)

10 (29)

3 Useful

35

1 (3)

1 (3)

1 (3)

19 (54)

13 (37)

4 Motivating

32

0 (0)

1 (3)

4 (13)

17 (53)

10 (31)

5 Important

32

0 (0)

1 (3)

5 (16)

16 (50)

10 (31)

6 Well presented

32

0 (0)

2 (6)

4 (13)

14 (44)

12 (38)

2 (6)

1 (3)

Increase
34
fruit and
vegetables

34

35

35

34

34

Decrease
alcohol

Decrease
red meat

Decrease
processed
meat

Stop
smoking

Lose
weight

0 (0)

0 (0)

1 (3)

1 (3)

1 (3)

Strongly disagree/
disagree n (%)

3 (9)

1 (3)

6 (17)

8 (23)

9 (26)

3 (9)

7 (21)

Neither agree nor
disagree n (%)

25 (74)

3 (9)

22 (63)

21 (60)

18 (53)

27 (79)

24 (71)

Agree/ strongly
agree n (%)

NHS Health Check or chronic disease review plus I-CaPP intervention (N = 50)

34

Increase
physical
activity

N

Table 6 Intention to change behaviour immediately post intervention delivery

6 (18)

30 (88)

6 (17)

5 (14)

6 (18)

2 (6)

2(6)

N/A n(%)

9 1 (11)

7 1 (11)

9 1 (11)

9 1 (11)

9 1 (11)

9 0(0)

9 0(0)

Strongly
disagree/
disagree n
(%)

1(11)

0 (0)

0 (0)

1 (11)

1 (11)

3 (33)

3 (33)

Neither
agree nor
disagree n
(%)

7 (67)

0 (0)

5 (56)

4 (44)

3 (33)

6 (67)

6 (67)

1(11)

6 (86)

3 (33)

3 (33)

4 (44)

0 (0)

0 (0)

Agree/
N/
strongly
A n(%)
agree n(%)

n Standard NHS Health Check or chronic
disease review (N = 12)
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50

Red meat (portions/week)

Processed meat (portions/week)

50

AR

38.0 (25.3 to 52.5)
6.0 (1.9 to 17.6)

Ex-smoker

Current smoker

30

30

30

30

30

30

30

30

30

30

30

n

0 (0)

36.7 (20.8 to 56.0)

63.3 (44.0 to 79.2)

% (95% CI)

0.49 (−0.36 to 1.34)

12

12

12
12

12

−0.35 (− 0.68 to − 0.02)

−0.005 (− 0.11 to 0.10)

12

−0.34 (− 0.56 to − 1.28)

12

0.1 (−0.30 to 0.50)

12

12

−0.47 (−0.84 to − 0.09)

0.67 (0.1 to 1.23)

1.65 (− 0.95 to 4.25))

12
12

−2.8 (−4.9 to −0.66)

n

1.14 (−0.46 to 2.74)

Change from baseline Mean (95% CI)

3 month follow-up
(n = 30)

8.3 (0.8 to 50.1)

58.3 (26.7 to 84.3)

33.3 (10.9 to 67.1)

% (95% CI)

4.4 (2.2)

1.1 (0.33)

1.7 (0.8)

1 (0.7)

1.3 (1.1)

2.1 (0.7)

2 (0.9)

5.1 (8.0)

6.2 (8.7)

29.7 (8.0)

Mean (SD)

Baseline
(n = 12)

7

7

7

7

7

7

7

7

7

7

7

n

14.3 (1.0 to 74.3)

57.1 (15.0 to 90.9)

38.6 (4.2 to 78.5)

% (95% CI)

−0.14 (− 0.96 to 0.69)

−0.07 (− 0.15 to 0.001)

− 0.25 (− 0.77 to 0.26)

0.43 (− 0.30 to 1.16)

0.14 (−0.85 to 1.13)

1.00 (0.08 to 1.92)

−0.14 (−0.97 to 0.69)

0.21 (−0.91 to 1.34)

0 (−1.60 to 1.60)

−0.61 (−2.82 to 1.59)

Change from baseline
Mean (95% CI)

3 month follow-up
(n = 7)

Standard NHS Health Check or chronic disease review

RRI - Risk relative to an individual of the same age and sex with a recommended lifestyle and RR- Risk relative to an individual of the same age and sex . *All risk estimates represent the 10 year risk fo developing one
of the five most common, gender specific, preventable cancers

56.0 (41.6 to 69.4)

% (95% CI)

3.6 (2.3)

1.0 (0.4)

1.66 (0.9)

1.6 (1.6)

2.1 (1.3)

2.6 (1.3)

2.1 (1.4)

5.7 (7.7)

9.8 (13.6)

27.5 (5.6)

Mean (SD)

Non-smoker

50

50

Smoking status

50

RRI

RR

Risk Estimates*

50

50

Vegetables (portions/day)

50

50

Fruit (portions/day)

50

Alcohol (units/week)

Physical Activity (hours/week)

50

BMI (kg/m2)

Lifestyle

n

Baseline
(n = 50)

NHS Health Check or chronic disease review plus I-CaPP intervention

Table 7 Lifestyle and estimated risk-related outcomes
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demonstrate efficacy, our findings also suggest that the
intervention has the potential to produce behaviour
change without increasing worry or anxiety. This pilot
study, therefore, provides support for a future randomised controlled trial of an intervention incorporating
risk-based cancer information and linked behaviour
change advice into primary care.
However, there were a number of challenges that arose
during the study and should be taken into account when
interpreting the findings of the pilot study and designing
future trials and other studies of behaviour change and
cancer prevention in primary care. The biggest challenge
was recruitment. From the 630 patients invited to receive the intervention within NHS Health Checks, only
34 patients (5.4%) attended. A further 96 (15.2%)
attended for an NHS Health Check outside the study.
These numbers are substantially lower than the 57.5%
uptake of NHS Health Checks for the first three quarters
of 2018–19 across our region of recruitment [24]. They
are also lower than uptake in a trial of a physical activity
intervention nested within NHS Health Checks in the
same region in which 27% (n = 373/1380) attended an
NHS Health Check outside the study and 14.1% (n =
194/1380) took part in the study [25]. There are several
reasons why our recruitment may have been lower.
Firstly, although it was optional, eligible participants
may have been put off by the inclusion of video/audio
recording of the consultations. This is supported by the
similarly low uptake (6%) among participants invited
only for a standard NHS Health Check without the cancer intervention. Secondly, in order to enable a researcher to be present to consent participants and set up
the recording equipment and to allow for the additional
consultation time required for those taking part in the
study, clinics were pre-allocated within each practice. Although these were arranged on different days of the
week and at different times, this lack of flexibility to arrange an appointment may have acted as a barrier to recruitment, particularly for participants who were
employed or who had caring responsibilities [26]. We
were unable to collect data on participants who would
have liked to take part but were unable to get an appointment. As reported in other studies [25], there was
also variation in uptake between practices. This may
have been due in part to the different invitation methods
used by the practices: telephone invitations to NHS
Health Checks have been shown to be more effective in
previous studies than letter invitations [27]. The response rate among participants invited to receive the
intervention within chronic disease reviews was higher
(25%, n = 16/65). This may be because these individuals
are accustomed to being invited for annual reviews. Both
of these potential explanations suggest that the low
levels of recruitment reflected aspects of the research
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design rather the intervention itself. To address these
challenges with recruitment, we suggest that the invitations and appointment booking for future interventions
are integrated within existing practice systems and letter
invitations enhanced with behavioural insights [27]
where telephone invitations are not feasible. The need
for additional data collection or recording should also be
restricted to only that needed to directly assess
implementation.
A second challenge was the time needed to deliver the
intervention. This had been identified as a potential
challenge by HCPs during the development of the intervention [8] and in previous studies exploring the potential for incorporation of cancer prevention within
primary care [7, 28, 29] and health promotion activities
more generally [30]. In designing the intervention we
had, therefore, sought to minimise the contact time required. This included enabling patients to enter the risk
factor information prior to the consultation, developing
a website that would auto-populate with that information, and providing a leaflet and facility to print a summary that enabled patients to go back to the website
after the consultation. These components were all felt by
HCPs to be helpful but the mean time to deliver the
intervention of 9 min was almost double our target of 5
min, with a range from 3.1 min to 15.5 min. Some of this
time was spent checking and amending the information
provided by participants prior to the consultation and
moving between the electronic healthcare record and
the study website. Integrating the risk assessment and
communication components of the intervention into the
electronic healthcare record may reduce this time and
support HCPs [31] and so should therefore be a priority
for any future studies.
A third challenge identified by the HCPs was how best
to include the discussion about cancer risk and behaviour change within chronic disease reviews. The intervention used in this study had been modelled on the
three components of the NHS Health Check (risk assessment, risk communication, risk management). HCPs felt
it fitted well within that context but that a clearer introduction may be needed within chronic disease reviews
where risk of disease is not discussed as explicitly. Integrating the intervention within the electronic health record may also help with this, particularly if it were
incorporated within existing templates.
Despite these challenges, the views of both patients
and HCPs on incorporating the intervention within
primary care consultations were generally very positive. In particular, the HCPs involved in this study
reaffirmed the findings of previous research that has
shown how prevention activities are felt to be an important part of their role [7, 28, 29, 32]. The high fidelity of delivery of the intervention also reflects the
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high levels of engagement among the HCPs and the
potential value they saw in the intervention. Unlike
HCPs in other studies [28, 30, 33], the HCPs in this
study did not appear concerned about a lack of efficacy of the intervention or discuss the need for long
term follow-up and referral services. This may have
been because the focus of this study was on their
role and how the intervention integrated within their
practice. Patients also reflected positively on both
the delivery and content of the intervention. Few
though went back to look at the website after the
consultation, questioning the value of that element
in future interventions.
These findings must be interpreted in the context
of the limitations. A key limitation is the fact that
the five general practices included were self-selected
and all in one geographical region in the East of
England, with four of the five practices in the two
least deprived deciles, and all serving a predominantly white population. We cannot therefore comment on whether the challenges with recruitment or
the views of HCPs and patients would be different
in other regions and among areas with higher
deprivation or different ethnic characteristics. The
participants themselves were also mostly of low
deprivation and well-educated and many were
already following a number of the lifestyle recommendations. This mirrors findings for uptake of
NHS Health Checks in general [34]. They had also
self-selected to attend and so may have been more
health aware or concerned about their risk of cancer
than the general population and we only collected
self-report data on health-related behaviours that
could be influenced by social desirability bias. Understanding, if possible, why eligible participants
chose not to take part in the study and collecting
objective measures of behaviour would be of value in
future studies.

Conclusion
This pilot study of a theory-based brief intervention
shows that incorporating discussions about cancer risk
and lifestyle advice to promote behaviour change for
cancer prevention within primary care consultations is
feasible and acceptable to both patients and HCPs. A
randomised controlled trial is now needed to assess the
effect on health behaviours. When designing that trial,
and other prevention activities within primary care,
there is a need to consider potential challenges around
patient recruitment, the HCP contact time needed for
delivery of any interventions, and how best to integrate
discussions about cancer risk seamlessly within routine
care.
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