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RESEARCH

Improving cardiovascular health in patients 
with an abdominal aortic aneurysm: 
development of the cardiovascular risk 
reduction in patients with aneurysms (CRISP) 
behaviour change intervention
Tom M. Withers1, Colin J. Greaves1, Matt J. Bown2 and Athanasios Saratzis3*   

Abstract 

Background Abdominal aortic aneurysm (AAA) is an important cardiovascular health problem. Ultrasound screening 
is proven to reduce AAA mortality and programmes have been implemented in some healthcare systems. Those who 
are identified as having a small AAA in screening enter into a surveillance programme to monitor AAA size. Individu-
als in AAA surveillance are at elevated risk of cardiovascular events, which is not currently addressed sufficiently. We 
aimed to develop a simple intervention to reduce cardiovascular risk, which could be embedded in AAA surveillance 
pathways.

Methods Intervention mapping methods were used to co-develop the intervention with individuals with AAA, fami-
lies/carers, and healthcare staff. We identified “targets for change” by synthesising research evidence and international 
guidelines and consulting with patients, caregivers and health service providers. We conducted a series of workshops 
to identify barriers to and facilitators of change and used taxonomies of behaviour change theories and techniques 
to match intervention strategies to each target. Further stakeholder involvement work helped refine the intervention.

Results The developed intervention focusses on assessment and individually tailored discussion of risk factors, 
exchanging information, building motivation and action planning, followed by review of progress and problem-
solving. Workbooks covering physical activity, diet, stress management, alcohol, smoking, blood pressure and mental 
health are provided to support behaviour change. The intervention is facilitated by trained healthcare professionals 
during the patient’s AAA screening appointment for the duration that they are in surveillance.

Discussion The developed intervention will now be tested to assess whether it can be integrated with the cur-
rent AAA screening programme. The developed intervention is a novel approach to reducing cardiovascular disease 
in the AAA population, it is also the first intervention which tries to do this in this population.

Trial registration International Clinical Trial Registration: ISRCTN93993995.

Keywords Abdominal aortic aneurysm, Intervention mapping, Intervention development
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Background
All men in the UK are invited for an ultrasound scan to 
screen for Abdominal Aortic Aneurysm (AAA) in the 
year of their 65th birthday; similar programmes exist 
in other countries [1–4]. The vast majority of those 
diagnosed with AAA through screening do not require 
immediate surgery to treat the AAA [1, 2, 4–9]. They 
are entered into a disease-specific surveillance pro-
gramme to monitor AAA growth with repeat ultra-
sound measurements [8, 9]. Whilst screening reduces 
AAA-related mortality by providing an opportunity 
for timely surgical intervention, it has a very minimal 
effect on all-cause mortality [2, 4, 6, 10].

Patients with AAA have an elevated cardiovascular 
risk; in fact, cardiovascular events are one of the prin-
ciple causes of morbidity and mortality amongst those 
in AAA surveillance [2, 4, 6, 7]. This elevated risk is 
mainly driven by modifiable risk factors such as smok-
ing and excess weight [2, 4, 6].

The regular attendance of these individuals with 
AAA at surveillance clinics represents an excellent 
opportunity to address their excess cardiovascular risk 
within an existing, well-defined, and well-attended 
clinical pathway. AAA surveillance pathways were not 
specifically developed to deliver cardiovascular risk 
modification. Further, those with AAA have unique 
characteristics that make the adoption of cardiovas-
cular interventions developed in different clinical set-
tings challenging. They typically suffer from multiple 
co-morbidities, avoid contact with primary or second-
ary healthcare (even though AAA surveillance attend-
ance consistently exceeds 80%), have poor medication 
adherence, and are often socio-economically deprived 
[2–4, 11]. Consequently, uptake of cardiovascular risk 
management has been virtually non-existent in AAA 
surveillance, despite some attempts by screening pro-
grammes to offer cardiovascular risk reduction inter-
ventions [2–4, 11, 12]. No high-quality research has 
been undertaken to develop and test interventions to 
reduce cardiovascular risk in this clinical area.

Given the excellent attendance and low dropout of 
AAA surveillance, this is a major opportunity to offer 
better cardiovascular prevention to a population at 
very high risk for cardiovascular events [8, 9]. This 
research addressed this opportunity by developing a 
cardiovascular risk reduction intervention specifically 
designed to be embedded within the existing NHS 
Abdominal Aortic Aneurysm Screening Programme 
(NAAASP) clinical care pathway, hoping to reduce the 
chance of cardiovascular events following the diagno-
sis of an AAA.

Methods and results
This research was approved by the NHS Wales Research 
Ethics Committee 7 (NHS Wales REC 7) and the NHS 
Health Research Authority (HRA) in January 2020 (ref-
erence: 19/EM/0366). The research was funded by the 
National Institute for Health and Care Research (NIHR) 
Academy (reference: NIHR300059) and sponsored by the 
University of Leicester (reference: 0479); the funder and 
sponsor had no input in data collection, analysis or inter-
pretation. Participants provided written informed con-
sent upon recruitment.

The main aim was to develop a complex clinical inter-
vention, the Cardiovascular risk reduction in patients 
with aneurysms (CRISP) intervention, in order to reduce 
cardiovascular risk in those taking part in the NHS AAA 
surveillance programmes across the UK and who have a 
small or medium-sized aneurysm. Based on current defi-
nitions, a small or medium AAA measures between 3.0 
and 5.5 cm in maximal anteroposterior diameter (ultra-
sound measurement), using NAAASP standard oper-
ating procedures (SOPs) [2, 5]. Patients with an AAA 
exceeding 5.5  cm in size are referred to secondary care 
for consideration of surgical repair [1, 8, 9, 13, 14]. All 
patients are advised to take antiplatelet and lipid-control 
medications (statin); however, the mechanism to ensure 
this happens varies considerably across screening pro-
grammes [1, 2, 6, 8].

The CRISP intervention was designed based on the 
Medical Research Council (MRC) guidelines for the 
development of complex interventions for clinical set-
tings [15], using the intervention mapping approach and 
principles. The intervention mapping framework, widely 
used in the development of health behaviour change 
interventions, is described in detail elsewhere [16]. It 
comprises a six-step ecological approach to assessing and 
intervening in health problems via the development or 
modification of an intervention.

• Step 1: Logic model of the problem
• Step 2: Programme outcomes and objectives – Logic 

model of change
• Step 3: Programme design
• Step 4: Programme production
• Step 5: Programme implementation plan
• Step 6: Evaluation plan

As this is an iterative process, methods and results will 
be presented together for each step.

Participants and stakeholders
To develop the intervention, three stakeholder groups 
were formed:
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Group A: Patient (lay) advisory group, consisting of 
63 men with a small or medium-sized AAA who were 
taking part in AAA surveillance within NAAASP, 26 
men who had undergone AAA repair surgery follow-
ing attendance to AAA screening in the NHS (AAA 
picked up via AAA screening), 8 men who had been 
considered for AAA repair once they had been diag-
nosed with an AAA via screening and had attended 
at least one surveillance appointment but were even-
tually deemed not fit for surgery once they had been 
seen in secondary care, one man who had surgery 
due to an AAA rupture and had survived (had previ-
ously not attended screening despite having received 
an invitation), and one man diagnosed with an AAA 
after having suffered a myocardial infarction (inci-
dental finding) and awaiting to be seen in AAA sur-
veillance via NAAASP. Seven partners (wives in all 
cases) also took part. Participants were from across 
all aneurysm screening and surveillance programmes 
in the UK.
Group B: A service provider advisory group, con-
sisting of 43 healthcare staff involved in delivery and 
management of NHS AAA screening/surveillance.
Group C: A cardiovascular expert advisory group, 
consisting of 21 clinicians involved in cardiovascular 
care of individuals with AAA (cardiologists, vascular 
surgeons, general practitioners, pharmacists, vascu-
lar nurses) alongside 4 experts on the prescription of 
exercise to reduce cardiovascular risk.

Further to the 3 research-specific advisory groups, 
advice was sought, when necessary from the NAAAP 
Research Committee, NAAASP clinical lead, a senior 
Public Health (Professor Holland, University of Leices-
ter) and Behaviour Change (Professor Colin Greaves) 
researcher, as well as members of the councils of the 
Vascular Society of Great Britain and Ireland (VSGBI) 
and Society of Vascular Nursing. An independent AAA-
specific patient advisory group provided advice on 
patient-facing materials, barrier, and facilitators. Partici-
pants were recruited to the stakeholder advisory groups 
by advertising the opportunity on social media, word 
of mouth and the authors asking their professional net-
works to circulate an advert (direct recruitment). Due 
to the coronavirus disease 2019 (COVID-19) pandemic, 
all advisory groups were held online using videoconfer-
encing software. The chief investigator (AS) liaised with 
participants who did not have access to videoconferenc-
ing to provide appropriate software and hardware (free) 
and facilitate participation. No lay participants or expert 
stakeholders invited to take part declined taking part due 
to inability to join the online advisory groups. Poten-
tial participants who could not understand written and 

spoken English were not able to take part as there was no 
translation facility during the advisory groups and discus-
sion in English was necessary in order to obtain relevant 
data of sufficient quality. When necessary, lay individuals 
or experts were interviewed by AS and/or TW over the 
telephone to address queries.

Step 1: logic model of the problem
To identify target behaviours for reduction of cardiovas-
cular risk the existing evidence-base on lifestyle inter-
vention components and behaviour change strategies 
associated with effectiveness for reducing cardiovascular 
risk was reviewed (AS, TW, CG). This included updat-
ing a prior review on this topic [17] as part of a commis-
sioned “state-of-the-art” review [18]. We also reviewed 
cardiovascular interventions developed for other high-
risk populations with similar characteristics, such as 
male long-distance truck drivers and patients with pso-
riasis [19–21] and undertook a systematic review on the 
long-term effectiveness of physical activity interven-
tions, searched other relevant systematic reviews [17] 
and relevant clinical guidelines [22–27]. Almost all lay 
participants were against the exclusive use of digital tech-
nologies to deliver the intervention, although they were 
supportive of having links to sources of online support 
for those who were capable and willing to use them.

Scaffolding questionnaire
Based on the initial work, described above, we developed 
a ‘scaffolding questionnaire.’ This was used to inform the 
initial design of the intervention. There were two ver-
sions: a patient and healthcare professional version. The 
questions explored optimal contents as well as barri-
ers and enablers in creating and delivering the interven-
tion. They were modified appropriately in each group to 
ensure that they were relevant for the target audience. 
The questions focused on understanding the respond-
ent’s knowledge of AAA, to ensure that the intervention 
is informative and not repeating what is already known, 
and their views on what cardiovascular risk factors are 
the most important to focus on and which one are more 
likely to be successful, an example scaffolding question-
naire is provided in Additional file  1: Appendix  1. The 
scaffolding questionnaire was distributed via social 
media, through screening programmes and the authors’ 
professional networks. All responses to the questionnaire 
were anonymised therefore it is not possible to assess if 
there was any overlap between those who answered the 
scaffolding questionnaire and took part in the advisory 
group(s) described above. Responses to numerical ques-
tions were collated descriptively, and free text responses 
were analysed thematically.
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A total of 14 responses were received for the patient 
questionnaire, made up of 10 respondents who are cur-
rently undergoing AAA screening, 3 who had and AAA 
repaired surgically and one who did not specify. We 
received 59 responses for the healthcare professional 
questionnaire (GPs n = 13, consultant vascular surgeon 
n = 13, trainee vascular surgeon n = 7, surgeon n = 4, AAA 
screening nurse n = 3, AAA screening technician n = 3, 
vascular specialist nurse n = 3, other healthcare profes-
sional n = 12, did not state profession n = 1). Both groups, 
patient and healthcare professionals, broadly agreed on 
including medication review, increasing physical activity 
and heart healthy eating/weight management (Table  1). 
The other potential components received a more mixed 
response.

The scaffolding questionnaire also explored the opti-
mum delivery method (Table  2); this information was 
used in step 2, described later.

Following this process we identified the below compo-
nents would make up the intervention and that patients 
would be able to choose which components they wished 
to focus on:

• Stop smoking support
• Increasing physical activity
• Improving diet/weight management
• Medication review
• Managing stress/anxiety
• Managing low mood/depression
• Alcohol support, this was added retrospectively dur-

ing step 2. As during the advisory groups, it became 
apparent that a number of participants felt that this 
was important.

Step 2: programme outcomes and objectives
We then convened three online advisory group discus-
sions with our lay membership, one joint between our 
cardiovascular and delivery experts, one joint between 
the delivery and lay group and one for the lay group, an 
example topic guide is presented in Additional file  2: 
Appendix  2. Following that, we involved primary care 
doctors through a national online survey (194 responses 
by general practitioners and practice nurses across the 
UK) and interviewed four GPs. We explored the follow-
ing topics:

• Which are the main barriers or facilitators in engag-
ing with cardiovascular risk modification during 
AAA surveillance? Both from the perspective of 
healthcare professionals and patients.

• Which of the identified barriers are modifiable and 
have the greatest scope for change?

Based on the specification of the behavioural, envi-
ronmental and psychological targets for change which 
emerged from the needs assessment (step 1), perfor-
mance objectives were specified. Performance objectives 
are the description of the specific behaviours that the 
at-risk group or other agents (HCPs in this case) have to 

Table 1 Comparison of Patient and Healthcare Professional 
responses on whether specific components should be included 
in the intervention. The figures are %(N) of yes responses

Patient Healthcare 
professional

Medication review 100% (14) 96% (55)

Stop smoking support 77% (10) 98% (57)

Increasing physical activity 100% (14) 83% (49)

Heart healthy eating/weight management 93% (13) 83% (49)

Managing stress/anxiety 79% (11) 57% (33)

Managing low mood/depression 71% (10) 43% (25)

End of life support 57% (8) 29% (17)

Support for careers 86% (12) 47% (27)

Table 2 Rating the likelihood of success and implementation for different delivery methods. The figures represent the mean 
perceived likelihood presented on a scale of 1–10, where 10 represents the greatest likelihood of success

Likelihood of working Ease of implementation

Patient Healthcare 
professional

Patient Healthcare 
professional

Digital/‘do it yourself’ (self-care) advice and planning support 5.0 3.9 7.6 6.2

Paper-based/self-care advice and planning support 6.3 4.9 8.7 7.6

4–6 face to face meetings 7.9 7.7 6 4.8

4–6 group meetings 7 7.1 5.5 5.4

Facilitated digital (e.g. 1 face-to-face meeting and 2–3 phone calls) 7.1 6.2 7.7 6

Facilitated paper-based 5.3 5.3 7.3 6.2

Patients choose their preferred option (from any of the above) 8.1 6.9 7.5 4.7
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perform to achieve the desired change [16]. For each per-
formance objective, modifiable determinants of change 
(barriers and enablers) were identified via our stake-
holder workshops as well as (in some cases) previously 
published research and were labelled using existing tax-
onomies of theory-informed behaviour change processes 
[28].

Step 3: programme design
We then ‘mapped’ the performance objectives and modi-
fiable determinants of change onto strategies to change 
behaviour to produce intervention maps, also known as 
intervention matrices. Change techniques were identified 
using a combination of the experience of the research 
team, advisory group participant suggestions and the 
use of the behaviour change technique taxonomy [29] 
and the associated Theory and Techniques Tool [30]. 
The latter tool provides a method for identifying a range 
of behaviour change techniques that have supportive 
evidence for influencing the proposed intervention pro-
cesses. Initially, all possible/candidate behaviour change 
techniques were identified using the Theory and \tech-
niques Tool and then reviewed by both our intervention 
development team (CG, TW) and by discussion with our 
stakeholder advisory groups. The ones which were inap-
propriate or not practical in the context of this study were 
removed. For example, ‘Instruction of how to perform 
behaviour’ was initially identified as a potential technique 
to improve ‘knowledge’ for the alcohol intervention map. 
However, it was subsequently removed as instructions on 
how to drink less alcohol would have been simplistic and 
perceived as patronising by patients.

An extract of the reducing alcohol consumption inter-
vention map is presented in Table 3 with the performance 
objectives and modifiable determinants filling the first 
two columns. In addition to this, the proposed mecha-
nism of action was also identified to aid in the identifi-
cation of potential behaviour change techniques from 
the Theory and Techniques Tool, developed by Johnston 
and colleagues [30] and a taxonomy of behaviour change 
techniques [31]. A total of eight intervention maps were 
developed:

1. Reducing alcohol consumption
2. Improving diet and losing weight
3. Engaging with the CRISP intervention
4. Increasing physical activity
5. Managing blood pressure
6. Smoking cessation
7. Managing stress, anxiety and low mood

Engaging with the CRISP intervention map focused on 
how to ensure engagement with the intervention for both 

patients and healthcare professionals. Its creation was 
necessitated as it was identified through the healthcare 
professional and patient focus groups that motivation to 
engage with a cardiovascular risk reduction intervention 
is highly variable. The other intervention maps focused 
on specific health behaviours.

In addition to the intervention maps a logic model was 
developed, below, which shows how the intervention 
should work in theory (Fig. 1).

Step 4: Programme production
The aim of this step is to finalise what the intervention is 
going to ‘look like’ and how the component change tech-
niques will be organised and delivered in practice. This 
was initially done by recording ideas in the final column 
of the intervention (Table 3) about strategies that could 
be used to carry out the behaviour change technique. For 
example, the strategy used for the behaviour change tech-
nique ‘feedback on behaviour’ was to give patients feed-
back on their drinking habits via the validated AUDIT-C 
alcohol-intake questionnaire [32]. Following this process, 
a draft intervention was presented to a joint meeting of 
all the advisory groups (lay and expert participants) to 
elicit their feedback and finalise the intervention format/
contents.

For the final feedback session of the joint advisory 
group, the session focused on feedback on an example 
work booklet, which was for physical activity. The feed-
back was broadly positive however a few improvements 
were suggested:

• Need to explain why lifting heavy weights is inappro-
priate but yoga and tai chi are fine.

• Offering the ability to monitor blood pressure would 
be beneficial as a motivational tool.

• Need to highlight what heavy household items are/
are not acceptable to lift.

Following this the intervention was finalised. Along 
with the finalisation of the patient workbooks which were 
developed using both current best practice and patient’s 
views on what is important to highlight. It was not pos-
sible, due to time constraints, to receive patient feedback 
on all patient workbooks. The finalised intervention, 
summarised in Fig.  2, is delivered in two stages. In the 
first stage, the patient fills out a risk factor questionnaire 
and sends it back to their local screening service. When 
the screening service receives the filled-out questionnaire 
they enter the data into a bespoke computer program 
which calculates the personalised risk factor profile of 
the patient this is presented as a letter (example in Addi-
tional file 3: Appendix 3). With permission, the validated 
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SMART risk score [33] was used to predict cardiovascu-
lar risk score.

The beginning of the second stage starts at the nurse 
assessment. The nurse assessment is part of standard care 

following the diagnosis of a small or medium aneurysm. 
The purpose of the nurse assessment is to assess the 
overall health of the patient and suggest things a patient 
could do to improve their health for example; lose weight, 

Table 3 Extract from the reducing alcohol consumption intervention map

Performance objective Modifiable determinant Change techniques Strategies

Accessing and engaging with support 
for reducing alcohol consumption
This may include (a) referral to the local 
drug and alcohol support service 
if criteria are met, (b) provide self-guided 
support on reducing alcohol consump-
tion via a website or booklet, (c) provide 
signposting to local third sector support 
services

Knowledge (patient) which include 
the following:
1. Understanding of safe drinking levels
2. Alcohol consumption is not associ-
ated with health risks
Mechanism of action (MOA): Knowledge

2.2: Feedback 
on behaviour
2.6: Biofeedback
5.1: Information 
about health conse-
quences
5.3 Informa-
tion about social 
and environmental 
consequences

HCP delivered strategies:
2.2: During the initial nurse assessment 
alcohol consumption will be assessed. 
Patients will be informed if their current 
drinking is within recommended ‘healthy’ 
levels
2.6: A simple test will be offered to those 
who drink excessively
Information materials and digital 
support:
5.1 and 5.3: Patients will be provided 
with a booklet/website with information 
about safe drinking levels, the social, envi-
ronmental and health effects of excessive 
alcohol consumption, where to find help 
in reducing their alcohol consumption

Social role of alcohol
MoA: Environmental context 
and resources

1.2 Problem-solving
3.2 Social support 
(practical)
7.5 Remove aversive 
stimulus
11.4 Restructuring 
the physical environ-
ment
12.2 Restructuring 
the social environ-
ment
12.3 Avoidance/
reducing expo-
sure to cues 
for the behaviour

HCP delivered strategies:
1.2: During all appointments the HCP 
will discuss with the patient any chal-
lenges they are facing and collectively, 
with the patient, try and find solutions 
to the issues. HCPs in collaboration 
with patients will also develop if then 
plans to help pre-empt solutions to prob-
lems which may arise
3.2 HCPs will discuss with patients 
how friends and or family maybe able 
to help reduce alcohol consumption. 
For example, people a patient live 
with agreeing to bring less alcohol 
into the house. This information will be 
in the booklet/website as well
7.5, 12.3: During the nurse assess-
ment a discussion will be had in regard 
to if there are any stimulus or cues which 
encourages excessive alcohol consump-
tion and whether they could be removed/
reduced/mitigated. For example, drinking 
whilst watching sport or having a stressful 
day at work. This will also be covered 
in the booklet/website
11.4 and 12.2: During the nurse assess-
ment a discussion will be had in regard 
to if there are any environmental changes 
which the patient could undertake 
to reduce their excessive alcohol con-
sumption. For example, throwing away 
‘the beer fridge’ so there is less capacity 
to store chilled beer in the house. This will 
also be covered in the booklet/website
Information materials and digital 
support:
Patients will be provided with a booklet/
website with information about safe 
drinking levels, the social, environmental 
and health effects of excessive alcohol 
consumption, where to find help in reduc-
ing their alcohol consumption
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quit smoking and or increase physical activity. The aim of 
the intervention is not to modify what is currently being 
done during the nurse assessment, which varies across 
the country, but to add to it.

Whilst the patient is in the waiting room waiting for 
the start of their nurse assessment they will be given their 
personalised risk factor letter to read. A small number 
of patients request that their nurse assessment happen 
via email, phone or online. In this case, the letter will be 
sent to them beforehand. The patient will then be called 
in, and initially, their feelings and thoughts about the 
risk factor letter will be discussed along with anything 
that they may not have understood. The patient will then 
be asked to pick one or two (maximum three) risk fac-
tors to focus on. Patients were limited to a maximum of 
three risk factors to ensure that they had sufficient time 
to develop their strategy to change their behaviour for 
the chosen risk factor(s). The nurse may assist the patient 
in deciding which risk factors to focus on but it must 
ultimately be the patient’s decision. The nurse will then 
introduce the appropriate workbook(s) for the risk fac-
tors the patient has decided to focus on. A workbook has 

been developed for each risk factor for patients to help 
patients. The workbooks contain both information on 
why reducing the risk factor is beneficial and activities 
designed to help patients reduce the risk factor. If appro-
priate patients will also be offered the opportunity for 
home blood pressure monitoring. In subsequent appoint-
ments, which alternate between phone and in-person 
contacts initially patient progress will be reviewed. This 
will be followed by problem-solving collaboratively with 
the patient any challenges they may have come across. 
This may include but is not limited to modifying goals, 
working through solutions to identified barriers and 
changing risk factors to focus on. Finally, the session 
will review and set goals until the next appointment. All 
patient contacts should last no longer than 30  min on 
average. The length of time between face-to-face appoint-
ments is dictated by the AAA screening programme, with 
the phone appointments happening approximately half-
way between the face-to-face appointments. Those deliv-
ering the intervention attended a one-day training course 
where they were trained in the delivery of the interven-
tion. This will include training in both intervention 

Fig. 1 Logic model CRISP study
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content and using the guiding style of communication. 
Before attendance at the training day participants com-
pleted a self-directed online learning module which was 
accessed through NHS learn. The online training intro-
duced the aim and contentment of the CRISP interven-
tion. It also contained examples of best practice videos 
and explained the theory behind them.

Steps 5 and 6: programme implementation and evaluation 
plan
Implementation planning is built into our approach via 
the involvement of service providers and service manag-
ers as stakeholders in the co-development of the inter-
vention. The intervention has been specifically designed 
to be feasible for implementation within the NHS AAA 
Screening Programme. Feedback from the planned feasi-
bility study and trial (below) will help to iteratively refine 
and optimise implementation.

Evaluation of the CRISP intervention will involve a fea-
sibility trial including a mixed-methods process evalua-
tion focused on refining the intervention process model 
(as well as establishing acceptability and fidelity of the 
intervention and trial procedures). The aim of the process 
evaluation is twofold: to test the logic model and assess 
intervention fidelity This is currently ongoing. Following 
this, the intervention will be modified based on the feed-
back received and a version 2 developed. Following this a 
multi-site randomised controlled trial to establish effec-
tiveness and cost-effectiveness will follow and, if success-
ful, the intervention will be rolled out across the AAA 
surveillance programme.

The final step of intervention mapping is to develop 
an in-service evaluation plan when the intervention has 
been adopted to ensure constant improvement. This step 
will be completed if/when the intervention is rolled out 
across NAAASP.

Fig. 2 Overview of CRISP intervention



Page 9 of 11Withers et al. Pilot and Feasibility Studies           (2024) 10:17  

Discussion
In work package 1 of this research, we developed a 
complex clinical intervention which is purpose-built 
for use in AAA screening and surveillance pathways, 
aiming to reduce the cardiovascular risk of the partici-
pants. The intervention is based not only on best availa-
ble evidence/guidance and on behaviour change theory, 
but most importantly it is grounded on the views and 
opinions of patients and healthcare professionals. The 
final intervention, currently being feasibility-tested in 
the NHS, consists of a number of workbooks and inter-
actions between NAAASP staff and patients.

The intervention mapping framework used to develop 
the intervention was time and resource-intensive, 
requiring one research fellow to work on it full time for 
1.5 years, but produced an intervention for use in clini-
cal care that takes into consideration the requirements 
of the patient, healthcare professionals and service pro-
viders. The core research team required to develop this 
intervention consisted of two vascular surgeons (AS, 
MJB), two experienced psychologists with expertise in 
intervention mapping (CG, TW), and a national sup-
port network of experts in a variety of clinical areas. 
Further, hundreds of lay individuals (with or without 
aneurysms) supported our advisory groups, interviews, 
and online surveys. The resources required to develop 
this intervention were considerable, with an overall 
cost of £244,000 for the development activities (funded 
by the NIHR). At the same time [34], there are 348 pre-
ventable cardiovascular deaths and 720 non-fatal major 
cardiovascular events every year in England amongst 
men in AAA surveillance [35]. A 20% decrease would 
lead to an annual saving of £14.8 million in treatment 
costs alone across the NHS [3, 8, 9, 36, 37]. Achieving a 
systolic blood pressure < 140 mmHg, stopping smoking 
and achieving normal LDL levels in men with a small 
AAA would lead to a 29% overall absolute risk reduc-
tion in 10-year predicted cardiovascular events with 
seven cardiovascular-disease-free years of survival 
gained [6, 37].

It is not clear if using a different intervention develop-
ment framework, such as the Behaviour Change Wheel 
[38] would result in a different outcome [38]. However, 
both approaches require an initial identification of what 
behaviour(s) require changing, followed by identification 
of mechanisms/processes of behaviour change (includ-
ing contextual /implementation factors) and appropriate 
behaviour change techniques that could be used to mod-
ify the identified change processes. Socio-demographic 
data was not collected so it is not clear how represented 
the patients who engaged with intervention development 
were and if this had any influence on the design of the 
intervention.

This is the first study to set out the theoretical frame-
work and development process behind a cardiovascular 
risk reduction intervention in individuals with AAA or 
similar life-threatening vascular pathology. However, 
despite the significant detail presented, it is unlikely that 
a different team would exactly replicate this intervention, 
due to the interpretative nature of intervention develop-
ment. The approach taken is robust and documentable, 
however. The following feasibility study will access the 
feasibility of using the developed intervention in routine 
clinical care. We will be able to fine-tune elements/com-
ponents of the intervention or proceed to direct adoption 
into care, in discussion with relevant national stakehold-
ers. All behavioural /psychological components of the 
intervention (our ‘targets for change’) are based on high-
quality evidence (mostly of randomised nature), which 
has evaluated the clinical effectiveness of each param-
eter (e.g. weight loss, optimal blood pressure control, 
prescription of antithrombotic therapy and statins) for 
reducing cardiovascular risk.

Conclusions
In this work, we present a detailed description of the 
design of an intervention to reduce cardiovascular risk 
in those with a AAA using intervention mapping [16]. 
This intervention has been developed in collaboration 
with both stakeholders and patients, addressing the par-
ticular characteristics of both patients in AAA screening/
surveillance across the NHS, as well as the actual clini-
cal pathways in place. This intervention has the potential 
to save and improve thousands of lives in the future. Fol-
lowing a period of feasibility testing, the intervention will 
then be assessed in a trial, before wider adoption in the 
NHS.
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