
 

 
 

BMJ Open is committed to open peer review. As part of this commitment we make the peer review 
history of every article we publish publicly available.  
 
When an article is published we post the peer reviewers’ comments and the authors’ responses online. 
We also post the versions of the paper that were used during peer review. These are the versions that 
the peer review comments apply to.  
 
The versions of the paper that follow are the versions that were submitted during the peer review 
process. They are not the versions of record or the final published versions. They should not be cited or 
distributed as the published version of this manuscript.  
 
BMJ Open is an open access journal and the full, final, typeset and author-corrected version of record of 
the manuscript is available on our site with no access controls, subscription charges or pay-per-view fees 
(http://bmjopen.bmj.com).  
 
If you have any questions on BMJ Open’s open peer review process please email 

info.bmjopen@bmj.com 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 12, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
26 M

arch
 2025. 

10.1136/b
m

jo
p

en
-2024-087974 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/
info.bmjopen@bmj.com
http://bmjopen.bmj.com/


For peer review only
Is sports-branded screening effective in identifying adults 

at greatest risk of developing cardiovascular disease: A 
convergent parallel mixed-methods design to identify adults 
at greatest risk of developing cardiovascular disease using 

an opportunistic sports-branded health screening approach.

Journal: BMJ Open

Manuscript ID bmjopen-2024-087974

Article Type: Original research

Date Submitted by the 
Author: 24-Apr-2024

Complete List of Authors: Jones, Ian; Liverpool John Moores University
Fitzsimmons , Deborah; Liverpool John Moores University, Faculty of 
Health
Musa, Massirfufulay ; Liverpool John Moores University, School of Nursing 
and Advanced Practice
Carroll, Paula; Liverpool Football Club
Smith, Emma Johnston; Liverpool John Moores University, School of 
Nursing and Advanced Practice
Clowes, Miriam; Liverpool John Moores University, School of Nursing and 
Advanced Practice
Carr, Jess; Liverpool Football Club
Fulstow, Andrew; Liverpool Football Club
Lip, Gregory; University of Liverpool, Liverpool Centre for Cardiovascular 
Science

Keywords: Cardiovascular Disease, Mass Screening, Risk Factors

 

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 12, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
26 M

arch
 2025. 

10.1136/b
m

jo
p

en
-2024-087974 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only
I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined 
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors 
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance 
with the terms applicable for US Federal Government officers or employees acting as part of their official 
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its 
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the 
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to 
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate 
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open 
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and 
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative 
Commons licence – details of these licences and which Creative Commons licence will apply to this Work are set 
out in our licence referred to above. 

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, I confirm this Work has not been 
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate 
material already published. I confirm all authors consent to publication of this Work and authorise the granting 
of this licence. 

Page 1 of 24

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 12, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
26 M

arch
 2025. 

10.1136/b
m

jo
p

en
-2024-087974 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/
http://bmjopen.bmj.com/


For peer review only

1

Title 

Is sports-branded screening effective in identifying adults at greatest risk of developing 
cardiovascular disease: A convergent parallel mixed-methods design to identify adults at 
greatest risk of developing cardiovascular disease using an opportunistic sports-branded 
health screening approach.

Ian Jones1*, Deborah Fitzsimmons1, Massirfufulay Kpehe Musa1, Paula Carroll2, Emma 
Johnston Smith1, Miriam Clowes1, Jess Carr 2, Andrew Fulstow2 and Gregory YH Lip3,4

1 Liverpool Centre for Cardiovascular Science, Faculty of Health, Liverpool John Moores 
University, Tithebarn Building, 79 Tithebarn St, Liverpool, L2 2ER. Tel: +44 151 231 2121
2 Liverpool Football Club Foundation, Liverpool Football Club, 10th Floor, 20 Chapel Street, 
Liverpool, L3 9AG
3 Liverpool Centre for Cardiovascular Science at University of Liverpool, Liverpool John 
Moores University and Liverpool Heart & Chest Hospital, Liverpool, United Kingdom; and

4 Danish Center for Health Services Research, Department of Clinical Medicine, Aalborg 
University, Aalborg, Denmark

*Correspondance Professor Ian Jones at I.D.Jones@ljmu.ac.uk

ABSTRACT

Objectives: To establish whether sports-branded screening is effective in identifying adults at 
risk of developing cardiovascular disease (CVD); to determine whether the public would 
engage with sports-branded health screening, and what were their experiences.

Design: Convergent parallel mixed methods. 

Setting: Mass screening at Liverpool Football Club Foundation (LFCF) events at four 
community centres. 

Participants: 100 participants (mean age 46.6 years [SD 14.7], range 20-84 years) were 
recruited and their risk factors identified.  Of these 62 were screened for their SCORE 2 CVD 
risk. Men and women were equally represented.  Participants were predominantly white-British 
(93%). 

Interventions: A dedicated screening area was established at each venue. Data to calculate 
SCORE 2/OP risk scores were captured (gender, smoking status, age, blood pressure, lipids). 
Additional risk factors (glucose, incident AF, and Body Mass Index) were measured to assess 
wider heart health. A purposive sample of twelve participants participated in a semi-structured, 
one-to-one audio recorded interview about their experience.
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Primary and secondary outcome measures: Outcomes were the SCORE 2 and SCORE2/OP 
risk tool; ability to recruit participants; and whether sports-branded screening was acceptable 
to participants. 

Results: CVD risk ranged from <1% to 15%. Twenty-one participants had a 10-year risk of 
fatal and non-fatal CVD events greater than the estimated risk for their age. Participants 
reported that they would not have organised a GP health check or had struggled to book a GP 
appointment and found mass testing to be convenient, quick, and easy. 

Conclusions: Sports affiliated branding was well received and identified a significant number 
of people with high ten-year risk of CVD plus additional risk factors. All participants 
interviewed spoke positively about the experience. Immediately providing results, alongside 
individualised health promotion, allowed participants to understand their risk of CVD and the 
need for a change of lifestyle. 

ARTICLE SUMMARY

 Four mass cardiovascular risk health screenings held at community-based sport-
branded events;

 100 participants recruited and their cardiovascular health risk factors identified;
 Participants provided with targeted health promotion advice and contact details for 

locally-based health resources;
 Participants interviewed regarding their perceptions of community-based health 

screening

Strengths and limitations: 
 The affiliation of a specific sports brand potentially acted as both a strength (for 

supporters of the team) and limitation (for those with no affiliation to the team or no 
interest in football) which may have affected engagement levels of the study;

 At some events the screening was offered to adults accompanying children participating 
in other activities at the centre, so the adults had free time to participate in the screening 
if they chose to do so; 

 Recruitment was undertaken in areas of high deprivation and whilst it is generally 
acknowledged that those from a lower socio-economic background are less likely to 
engage with health screening initiatives, the ability to recruit to this study was a key 
strength. 

 To encourage participants to engage with local services suitable for their needs, a 
strength of the study was that Quick Response (QR) codes providing direct access to 
those resources were given to participants; and

 A limitation of the study was that participants were not followed beyond the life of the 
study, and we can therefore not report if they accessed local services.

Key words:
Cardiovascular disease; mass screening; risk factors; health promotion; football.
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INTRODUCTION

Cardiovascular disease (CVD) is an umbrella term describing a group of heart and circulatory 
diseases including coronary heart disease, stroke, aortic, and peripheral arterial diseases [1]. 
CVD accounts for around 17.9 million deaths globally [1] and more than 170,000 deaths in the 
U.K [2]. The likelihood of developing cardiovascular disease is associated with numerous 
modifiable risk factors such as obesity, lack of physical exercise, high cholesterol levels, high 
blood pressure and tobacco smoking [3]. However, with early detection and targeted lifestyle 
and medical intervention these risks can be substantially reduced, and lives saved [3].  

Health screening can be systematic (also known as selective or targeted) where a population 
that fulfils a pre-defined criterion is targeted; opportunistic, where patients who present to 
clinical practice for some other health conditions are screened; or mass screening, which adopts 
a population-based approach [4, 5]. Systematic screening has demonstrated improvements in 
risk factor profiles [6] but has had no impact on long term CVD outcomes [7]. Among the three 
forms of health screening, researchers have used opportunistic screening to investigate health 
conditions of the ‘hard-to-reach’ population [8, 9]. Although opportunistic screening has been 
found to be effective in increasing detection of risk factors, its impact on long terms CVD 
outcomes is unclear [10, 4]. 

The term ‘hard-to-reach’ or ‘marginalised/hidden-population’ varies among and within 
disciplines but is commonly used to describe populations that experience discrimination and 
stigma, which potentially imperil their uptake of heath care services for fear of health care 
providers exacerbating stereotyping [11]. The term is commonly attributed to the LGBTQ 
(lesbian, gay, bisexual, transgender, and queer) communities [12, 13, 9],  diverse ethnic 
communities [14], traveller families [15], asylum seekers, disabled people, lower socio-
economic groups, children and young people, and older people [16, 8]. People described as 
‘hard-to-reach’ populations report discriminatory encounters from health care providers that 
results in unmet needs and their reluctance to re-engage with health services [17, 18]. In one 
study conducted to assess routine healthcare access and the risks of readmission in CVD 
patients among hard-to-reach populations, approximately 15.7% (mostly young, male, non-
white with low social support) reported difficulty in accessing routine healthcare services, with 
the consequence of more hospital readmissions [19]. It would therefore suggest that these 
populations are not hard-to-reach, but they find that healthcare is hard-to-access and are 
consequently underserved.

There is a raising interest in a shift to proactive, patient-centred approach to healthcare delivery 
that seeks prevention and promotion of healthy lifestyles from a reactive, treatment-and-
prescription centric healthcare delivery system [20]. Researchers have used several health 
behaviour theories to inform health intervention development and delivery, among which 
include the Theory of Planned Behaviour [21], the Transtheoretical Model [22], and the Health 
Belief Model (HBM) [23, 24]. The HBM was developed in the 1950s to investigate why people 
fail to undertake preventive health measures [24]; it remains one of the most widely employed 
theories of health behaviour. The HBM posits that a person’s decision and motivation to adopt 
a healthy behaviour depends on three factors: personal perception, moderating behaviours, and 
the likelihood of doing that behaviour [24]. This study is underpinned by the HBM as it sought 
to unravel individuals’ CVD susceptibility, perceived severity and benefits of early screening, 
potential modifying variables and cues to action [23, 25]. By doing so it was envisaged that the 
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study could identify an alternative approach to delivery of preventive screening that would 
improve participant uptake by reducing access barriers.

Liverpool Football Club Foundation (LFCF) is the official charity of Liverpool Football Club 
(LFC) in the Northwest of England. The city of Liverpool has a proud sporting history and 
LFC is one of the most recognisable sports brands associated with the area. The definition of 
brand has been explored in different bodies of literature depending upon the philosophy and 
perspective applied. It has been defined by the American Marketing Association [26] as “a 
name, term, sign, symbol or design, or a combination of them, intended to identify the goods 
or services of one seller or group of sellers and to differentiate them from those of competitors”. 
Muniz and O’Guinn [27] described brand community as a “specialized, non-geographically 
bound community, based on a structured set of social relationships among admirers of a brand”. 
LFCF aims to harness the power and passion of the Club’s fans and stakeholders to create life 
changing opportunities for young people and families. The Foundation uses an evidence-based 
approach to identify and work in the most deprived communities both locally and 
internationally to support people who need it most.  LFCF have capitalised on their brand value 
to undertake several ground-breaking projects within the city, using sport as a means of 
positively influencing the behaviours and attitudes of the local community. Their community 
projects supported nearly 123,000 individuals in the 2022/23 season with over half (59%) of 
the registered participants on these programmes living in the most deprived local authority 
wards in the country in the same period [28]. 

Sporting organisations possess an ability to attract individuals in a way that healthcare systems 
cannot. Collaboration between a recognised sporting brand and a healthcare provider could 
offer a novel means of undertaking mass screening for CVD risk factors among underserved 
populations. The ‘power of the (LFC) badge’ [29] has been demonstrated to access people and 
support positive change. 

The primary aim of our study was to determine whether the LFC brand could be leveraged to 
facilitate local health improvement by identifying adults at greatest risk of developing CVD 
through the provision of sports-branded screening at community-based events. Secondary 
research aims were to assess whether the public would engage with sports-branded health 
screening and the provision of information based on the HBM to encourage healthy lifestyle 
choices, and their opinions regarding the acceptability and effectiveness of this approach.  

METHODOLOGY

A convergent parallel mixed-methods design was used to gain in-depth understanding of the 
topic. This design entails concurrently conducting quantitative and qualitative elements in the 
same phase of the research process, analysing the two components independently, and giving 
equal weight to both strands during data integration and interpretations [30, 31]. 

Mass screening was chosen for this study to enable screening of people who had no prior 
knowledge about the screening assessments when they attended community sporting events, 
and enabled the researchers to screen some participants from the ‘hard-to-reach’ population [8, 
9].

Page 5 of 24

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 12, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
26 M

arch
 2025. 

10.1136/b
m

jo
p

en
-2024-087974 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

5

This study was undertaken within four mass screening events delivered by Registered and 
student nurses in collaboration with LFCF over five days in August 2022. Advertising for the 
screening at one of the events is shown in Figure 1.

The study used the SQUIRE reporting guidelines [32].

Figure 1: Brand-lead advertising from a screening event

Patient and Public Involvement 
A patient and public involvement (PPI) group was established specifically for this project. The 
group consisted of leads from community organisations that the LFC Foundation support via a 
Community Wellbeing 'hubs' model. This model provides both financial support and support 
to co-deliver programmes and activities from different locations in the Liverpool City Region. 
They were initially approached by staff at the LFCF, and they agreed to meet with the principal 
investigator (PI). During the meeting they provided advice on when and where we should 
undertake the screening and they advised on how best to seek feedback through short 
interviews. The guide used during the participant interviews was developed in collaboration 
with the PPI group who recommended a short interview to be undertaken immediately after the 
assessment to generate immediate feedback without distracting people from their daily 
activities.

Eligibility Criteria
To be included in the study, participants were required to be over 18 years of age and able to 
provide written informed consent. Exclusion criteria included those with established CVD or 
diabetes. Previous participants were unable to participate on a second occasion.

Recruitment
Participants were recruited while attending a LFCF event at one of four community centres in 
Liverpool, Wirral, and Knowsley. These events were free to attend and diverse in nature 
including, for example, arts and crafts and physical activities aimed at all ages. A total of 100 
of 131 participants approached who were attending these events and meeting the inclusion 
criteria were recruited over a five-day period. A purposive sample of twelve participants (five 
males and seven females) who completed the risk assessment were invited to participate in 
interviews to explore their experiences of the health screening process and the impact that 
affiliation with sports-branding had upon their decision to participate.

Informed Consent
Potential recruits were approached during the event by either Registered or student nurses 
and/or LFCF employees involved in the study who explained the purpose of the study and 
invited potential participants to meet with a member of the research team. The researchers at 
the events, all Registered Nurses, provided the participants with a participant information sheet, 
clarified any outstanding issues, and gained written informed consent. Participants were 
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advised that they could withdraw from the study at any time. Contact details of the principal 
investigator were provided to each participant. 

Prior to conducting the interviews, the twelve individuals who had agreed to participate were 
asked to provide additional verbal consent for this second stage of the study. 

Quantitative Data Collection
A dedicated screening area was established at each community venue. Several risk factors, 
detailed below, were assessed in accordance with the SCORE 2 and SCORE 2 OP CVD 10-
year CVD risk assessment tool as recommended by the European Society of Cardiology 
guidelines on cardiovascular disease prevention in clinical practice [3]. The tool uses an 
algorithm derived, calibrated, and validated to predict 10-year risk of first-onset CVD in 
European populations and enhances the identification of individuals at higher risk of 
developing CVD [33]. Results are easily understood and are provided in the form of a 
percentage and a traffic light system. The U.K. is classed as a low-risk population and the 
calculations were undertaken using the algorithm relevant to this group. Those under the age 
of 40 years were included in the assessments but their risk was not assessed in line with the 
SCORE 2 methodology. 

Risk factors measured included self-reported gender at the time of birth, smoking status, and 
age. Blood pressure was measured by a student or registered nurses using a calibrated 
sphygmomanometer in accordance with the British Hypertension society recommendations for 
manual blood pressure measurement [34]. Blood lipids and glucose were measured using an 
Abbott LDX V2 point of care analyser. These data were entered directly into the SCORE 2 and 
SCORE2 OP online risk algorithm and their 10-year CVD risk was calculated and discussed 
with the participant [33]. 

Incident atrial fibrillation (AF) was also assessed using a MyDiagnostik sensor. MyDiagnostick 
is a cylindrical shaped MDD Class IIa medical device, intended to discriminate AF from 
normal rhythm. MyDiagnostick has been shown to be highly sensitive in detecting AF, with 
sensitivity levels ranging between 94% (95% CI 87–98%) [35] to 100% (95% CI 93–100%) 
[36]. In addition, high specificity values of 93% (95% CI 85–97%) [35] to 95.9% (95% CI 
91.3% to 98.1%) [36] were also reported in the same datasets. The detection threshold is 
already embedded in MyDiagnostick and was not modified for this study.  Atrial fibrillation 
does not feature in the SCORE2 assessments but given the prevalence of undiagnosed AF and 
the increased risk of morbidity and mortality associated with the condition it was felt that it 
would be remiss not to assess participants’ heart rhythm. Students and registered nurses had 
been trained to use the kit prior to study commencement. Each person was asked to hold the 
MyDiagnostick sensor using both hands for 60 seconds in a static position in line with the 
manufacturer’s guidelines. 

Whilst Body Mass Index (BMI) was also not required for the SCORE 2 calculator and therefore 
did not feature in the overall risk score, each person’s height and weight and BMI level were 
recorded to provide feedback and health promotion advice to participants.  A BMI between 25-
29.9 kg/m2 was categorised as overweight and a BMI >30 kg/m2 was categorised as obese in 
line with the National Institute for Health and Care Excellence (NICE) guidance [37].
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Consideration was given to maintaining dignity and privacy for participants, so private rooms 
were used, and screening took place away from the main activity hives of the community hubs. 

Data were input by the research team and cross checked for completeness. Risk scores were 
calculated independently by two researchers.

Delivery of Health Promotion
Underpinned by the theory of health belief model [23, 24, 25], results of SCORE2 assessment 
were discussed with each participant by a Registered Nurse who delivered targeted health 
promotion advice. This was done to ensure that participants appreciated their susceptibility to 
CVD and were given the opportunity to mitigate potential risks by adapting individualised 
healthy behaviours. 

All participants were provided with a paper record of their health assessment results and they 
were advised to discuss their results with their practice nurse. Quick response codes (QR codes) 
were created for each community hub which provided information about local smoking 
cessation, weight loss, physical activity and mental health services, alongside direct links to 
websites and contact information for support group. 

Qualitative data collection
Participants who agreed to be interviewed about their experiences after completing their 
screening and being provided with their health promotion advice were invited to be interviewed 
in a quiet room by a researcher who was not involved in the risk assessment. The interviews 
were conducted by the male PI (IJ PhD RN), a senior cardiac nurse specialist and highly 
experienced academic researcher. No prior relationship was established with participants prior 
to the interviews. The investigator introduced themselves and explained their role in the study. 
To reduce any opportunity for bias and ensure responses were based on the participant’s 
reflection on their experience, an interview guide was developed and, along with recruitment 
and content, tested with the PPI panel prior to conducting the interviews. The interviewer used 
open-ended, short, semi-structured interviews to elicit spontaneous and individualistic 
responses from the participants regarding their experience of the screening programme, the 
results of the screening and how participants felt about them, whether attending the programme 
had changed their views on their health future, whether the participant felt there should be any 
changes to the programme and if so, why this was the case. To elicit the broadest range and 
depth of responses in order to achieve data saturation, the interviewer asked probing questions 
during the interview. The interviews lasted between two and seven minutes and were audio 
recorded with prior permission from the participants. No repeat interviews were conducted. 
Field note annotations from the PI were provided to the research team members (DAF, MKM) 
undertaking analysis of the interviews.

Data analysis
The quantitative data were analysed using descriptive statistics using IBM SPPS version 29 
software. 
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The interviews were transcribed verbatim by a researcher, MKM, who had not participated in 
their completion. The transcripts were not returned to the participants for comment or 
correction given the verbatim transcription. The transcripts were analysed descriptively to 
reflect participants’ perspectives [38], using Braun and Clarke’s reflective thematic approaches 
[39]. An inductive approach was used for data analysis and employed both sematic and latent 
coding [40] using MS Office Excel software. The data were analysed independently by two 
researchers, MKM and DAF, who had not participated in the interviews. Their analysis was 
compared and minor differences were discussed and agreed to overcome any potential bias. No 
participant checking was conducted after the analysis.

RESULTS

Demographics
Participants ranged from 20- 84 years with a mean age of 46.6 years [SD = 14.7] with 41.5% 
of the sample aged between 40 and 59 years (Table 1). Men and women were equally 
represented.  Participants were predominantly white British (93%) with the remaining 
participants identifying as Asian or Asian British (5%) and mixed or multiple ethnic group 
(2%) (Figure 2). 

Table 1: Age distribution of participants

Age Percentage of sample

<30 10%

30-39 28%

40-59 42%

60-75 16%

>75 5%

Figure 2: Ethnicity of participants 

Blood lipids
Blood lipid results were not available on all participants due to the limited blood provided. 
Measurements were available on total cholesterol (n=99), HDL (n=98), LDL (n=87), 
Triglyceride (n=99), non-HDL (n=94) and LDL/HDL (n=79).  Of those tested, 41% of the 
participants recorded a total cholesterol level greater than the recommended normal range 
(>5mmol/l) (Table 2). 71% of those with high total cholesterol were over the age of 40 years. 
More than 36% of the participants recorded a High-Density Lipoprotein below the 
recommended level of 1mmol/l for men and 1.2mmol/l for women (Table 2). 53% of those 
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with low HDL were over 40 years. Approximately 40% of participants with data recorded Low 
Density Lipoproteins levels above the recommended normal range (<3mmol/l), 66% of whom 
were over 40 years of age.  LDL/HDL ratio was found to be higher than the normal range in 
54% with almost two thirds (65%) being over 40 years.

Table 2: Blood related measurements

Variable Tested population with results outside normal range

(%)

Total Cholesterol 41.5% High cholesterol

High Density Lipoprotein 37% High HDL

Triglyceride 22% High Triglyceride

Low Density Lipoprotein 40% Low LDL

Non-HDL cholesterol 34% High non-HDL

LDL/HDL ratio 54% High LDL/HD: ratio

Glucose 2% High Glucose

Blood pressure 20% High Blood pressure

  

Blood Pressure
Blood pressure was recorded for 98 participants with a minimum and maximum blood pressure 
range 90-170mmg systolic and between 46-100mmhg diastolic. Twenty percent (20%) of 
participants recorded a blood pressure greater than the normal range of 140/90mmhg; 60% of 
which were aged over 40 years. 

Smoking
Smoking status was recorded in 100 patients with 21% of participants admitting to being 
smokers, 6% described themselves as ex-smokers, and 6% reported using e-cigarettes. 72% of 
smokers were over 40 years of age. 

Body Mass index
BMI was recorded for 82 participants. Mean BMI was recorded as 29 within a range of 17.8 
and 51. 70% of the participants were classified as overweight or obese, and 65% of those 
overweight/obese were aged over 40 years or older. Thirty-eight percent of participants were 
classified as obese (class 1, 2, or 3); 23% were Class 1 obese, 8.5% were Class 2 obese, and 
6.1% were Class 3 obese. Those over 40 years made up 72% of the overweight group, 63% 
class 1, 50% of class 2 and 60% of class 3 obese groups respectively.

Page 10 of 24

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 12, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
26 M

arch
 2025. 

10.1136/b
m

jo
p

en
-2024-087974 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

10

Table 3: Body Mass Index

BMI measurement Participants (%)

<18.5 underweight 2

18.5 - <25 normal weight 28

25 - <30 overweight 32

30 - <35 Class 1 obese 23

35 - <40 Class 2 obese 9

>40 class 3 obese 6

Cardiovascular risk scores
Date of birth data was missing from six participants and 32 participants were aged less than 40 
years of age so while they participated in the screening it was not possible to estimate CVD 
risk using SCORE 2. For the 62 participants screened CVD risk ranged from <1% to 15%. 
Twenty-one participants were classed as low risk (<1%) due to their low levels of total 
cholesterol and HDL cholesterol. Twenty-one participants (33.9%) were reported to have a 10-
year risk of fatal and non-fatal CVD events greater than the estimated risk for their age, placing 
them at high risk. 

Incident atrial fibrillation 
Only one individual was identified as having an irregular heart rhythm. As the individual had 
already been diagnosed with AF no further action was taken.

Qualitative Data
Twelve participants completed interviews with the PI (IJ) as noted above. Analysis of the 
interviews identified five main themes:

 The Screening Programme;
 Pre-existing health risks for each individual;
 Presenting health and health behaviour;
 Proposed changes in behaviour following screening; and 
 GP access and health screening.

Each of these will be discussed in turn.

The Screening Programme

Four sub-themes were identified:

 Location and timing of the programme;
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 Perceptions about the targeted health advice;
 How to improve the programme; and 
 Why the programme was felt to be successful by the participants.

Each of these subthemes will be discussed in turn.

Six participants stated that they felt the community location of the screening to be beneficial, 
with comments such as:

“this is great that I can do it here, I mean I play football anyway” [0021] and

“the fact that just after football, the opportunity to get yourself screened for potential 
risk, cardiovascular risk is important. Especially for our families I think it is important 
to know where you standing in regards to your risks” [0023]

“it is not something you have to phone your GP to go and do, so it is nice to have it in 
the community, isn’t it?” [0026]

“In the hospital... it is (a) scary... environment. Whereas here they come around and 
explain it” [0025]. 

The brief nature of the screening was also appreciated with one participant stating:

“All was fantastic. It was quick; it didn’t feel like it was too long. You so busy in your 
normal day-to-day, you don’t want it to drag on; no, really efficient” [0026].

Five participants appreciated the targeted health promotion information provided after 
screening with one noting:

“I was given some advice how to make adjustments to my diet and lifestyle too to 
address those numbers and make sure they stay in low range” [0023]

The immediate provision of results was positively received with applicants declaring:

“when they put ..(the results) in front of you. I was like I’ll do it” [0028]

“I was really happy to have access to that today and also to get the results quickly right 
away. I didn’t have to wait or anything. So, it was really good to know that is fine and 
is actually helpful” [0027]

The format of providing additional resources was also appreciated, with a participant stating:

“I was given a barcode to access services. So that was really good, that was really 
positive” [0019]

Whilst one participant felt they “wouldn’t change anything” [0020] about the screening 
programme, some suggestions were made that could offer improvements. Two participants 
suggested a need for more resources to reduce delays waiting for test results; two felt the 
programme should be repeated twelve months later to offer a follow-up service to see if people 
had followed the advice and provide further guidance; one suggested a need for additional 
advertising to make the screening availability and location clearer. In the interview it was 
evident that one participant had not realized that they had been given a QR code with links to 
community resources that could be beneficial, so this could be more explicit. Finally, one 
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participant felt that the health promotion advice could be more explicit to encourage people to 
change their health behaviour, stating:

“you’re (doing) some fabulous things here, but if you don’t say to people ‘this is going 
to kill you’ …you’ve got to be ruthless to be kind” [0022]

The screening programme was described as “fantastic” [0022 and 0026], “helpful” [0027], 
“providing motivation” [0026], “raising awareness” [0030], “positive” [0020], “works well” 
[0019] and one individual noted that:

“I’m quite happy to be honest because they checked all, ‘cause I wouldn’t have known 
the outcome” [0029]. 

Pre-existing health risks for each individual

One third of participants (n=4) interviewed identified that they had concerns regarding their 
weight, but it was interesting to note that whilst one participant identified that the screening 
had indicated an elevated Body Mass Index (BMI), none of these four individuals mentioned 
their BMI results. 

One participant recognised that their ethnicity increased their cardiovascular risk. Three 
participants identified familial health issues that would suggest regular screening would be 
beneficial. For example, one participant stated:

“my mum has high cholesterol and she got high blood pressure. And she’s recently 
been to the doctors, and they said she’s prediabetic. My nan had diabetes; my nan from 
dad side, they both suffered stroke” [0030].

Another participants stated:

“I was advised to have my cholesterol checked too (due to familial health issue) but 
that was before Covid I thought I’m not going to get my cholesterol checked so will not 
just think about it” [0027].

Two participants identified that the screening had indicated they had high blood pressure. Five 
participants identified high cholesterol levels with one attributing it to their diet and recognised 
the issues associated with fast food:

“Sometimes taking kids out is more convenient when you’re out somewhere and you 
don’t time to make choice. It’s just convenient to say, oh, drive to McDonalds. And 
sometimes it’s a treat as well for them...and it is actually nice, but I know it’s not good” 
[030]

Presenting health and health behaviour

This theme had four sub-themes:

 Results of the screening tests (BMI, BP and cholesterol);
 Current levels of activity;
 Current diet; and 
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 Prior weight loss.

Only one of the four individuals who voiced concerns about their weight identified that they 
were attempting to address this:

“I’ve start losing 3 and a half stones and I quitted smoking 8 years ago. So, I know what I need 
to work on to get my cholesterol little bit lower” [0028].

Two other individuals noted that they had lost weight in the past two years, with one stating:

“About 2 years ago I was 15.2 and I thought is I don’t do something about it I’m going 
to end up 16 stones which is wrong for me. So, I’ve lost over a stone in about last couple 
years” [0020]

Rather than attending slimming clubs as noted by the other participants, this individual 
attributed their weight loss as follows:

“I cut down my alcohol in general, but in particular I cut down beers... losing the beers 
have helped with the weight lost” [0020].

Only two participants discussed engaging in regular activity but only one of these described 
specific sporting activity, stating:

“I do train, not weight or stuff like that but I do train. I do little bit weight, but I’m very 
active, very active. And I have a big garden, so tend to do all sorts” [0019].

Three participants described their current diet, and in two cases how they had modified it to 
improve their health:

“I’m generally trying to eat a bit less and a bit better stuff, a bit more fruits and vegs 
…I’ve done that” [0020].

“Less carbs. I’ve had my first chocolate bar today; I haven’t had any for about a 
month… I eat more than 50% vegetarian or treat myself with a bit meat” [0028]

Proposed changes in behaviour following screening

As a result of the screening, three individuals identified that they would make changes to their 
diet, with one having discussed diet in their health promotion advice stating:

“I’m going to make deliberate change because the whole nation probably we love our 
butter and our toast and bread. So, I think looking for alternative to butter, which 
obviously contributed to increasing LDL is a big sort of change I think I can potentially 
make” [0023]

Two participants were attending slimming clubs or were on eating plans and had successfully 
lost weight, so were not intending making further changes as a result of the screening. A second 
individual noted that whilst they had plans to commence attending a slimming club:

“I was worried about the cholesterol thing because that’s not good. I’ve just got to try 
now, try harder” [0029]
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Only one participant stated that they wanted to stop smoking. Another identified that they 
smoked “only” nine cigarettes per day and felt that their activity ameliorated the impact of 
smoking, saying:

“I am happy staying at none, and nine is quite difficult to do. I have been smoking since 
the age of 16, that’s a long time. I’ve been smoking nine now (I may have extra one 
someday)… Nine is a pretty good....if it was just smoking nine without any other 
exercise, that wouldn’t be good” [0019]

It was interesting to note that one individual who had self-identified as “oversized” [0028] did 
not identify any issues with their results or any wish to make any lifestyle changes as they felt 
their screening results to be “great, so, really, really reassuring to know that” [0028].

 

GP access and health screening

Five particpants identified problems with getting appointments to see their GP, including one 
participant who had tried to book an appointment earlier in the day:

“I happened to ring my GP this morning for an appointment for something. I rang 72 
times, 72 times, ehmm...eventually when it was answered, no appointment. And that’s 
quite a common thing for my GP practice. In the past I’ve rung far more than 72 times, 
I’ve rung 100 times before and got no appointment” [0020].

One additional participant felt that people do not see their GP:

“because they’re frightened to go to doctors… These people think it’s alright, and you 
know it’s like Covid disease people will die of underlying illnesses that they didn’t know 
they had” [0022].

Health screening was not something five participants felt would approach their GP for, even in 
one case where it had been recommended:

“I was advised to have my cholesterol checked too (due to familial health issue) but 
that was before Covid I thought I’m not going to get my cholesterol checked so will not 
just think about it” [0027]

Only two participants identified attending health screening appointments in the past, with one 
feeling it was important to pursue this as an individual:

“I try to beat the clock… Not to deteriorate due to my own fault and find that I’m in 
hospital with some major health issues and they say well if you’ve done that 5 years 
ago you won’t be here” [0021]  

DISCUSSION

The study highlighted how mass screening can identify individuals with a previously unknown 
increased risk of CVD, hypertension, or abnormal lipid profiles, and highlighted other risks 
including smoking and obesity that could be discussed using an appropriate health promotion 
framework. The screening assessed individuals who, according to the interviews, would not 
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have independently arranged a health check with their GP. These individuals could be 
considered hard to reach for traditional health service delivery models, but mass screening 
reduced access issues and made health testing and health guidance available to all who wished 
to make use of it.  Such mass testing was shown to be convenient, quick, and easy; with all 
interviewee’s reporting positively about the experience and stating that they were happy to 
engage. Participants recommended rolling out similar sessions with local sports teams more 
regularly. 

The affiliation of a leading sports brand, in this case LFC, was considered a strength by the 
participants of this particular study, but it was recognised that this could have also acted as a 
deterrent to some potential participants who did not have an affiliation with the specific football 
team or had no interest in football, thereby limiting the potential engagement levels of the 
study. Whilst it is widely established that those from a lower socio-economic background are 
less likely to engage with health screening initiatives and while socio-economic background of 
participants was not collated, recruitment was deliberately undertaken in areas of high 
deprivation. The ability to recruit to this study in these areas was seen as a strength of the study. 
More participants were recruited by staff wearing LFC branded clothing rather than those in 
nurses uniform, and participants provided feedback that they found the latter to be off-putting. 
Results supplied immediately to participants, alongside individualised health promotion and 
advice, allowed participants to understand their risk of CVD and highlighted to them the need 
for a change of lifestyle in keeping with the HBM approach. The provision of QR codes 
specifically aligned with local resources provided participants with direct access to services 
suitable for their needs. This study did not follow these participants following assessment and 
can therefore not report if they accessed local services, however evidence suggests that 
individuals are more likely to engage with services if they are shown how to access them [41, 
42].

This study identified a high prevalence of major risk factors for both CVD and other long-term 
illnesses. Total cholesterol, especially non-high-density lipoprotein (non-HDL-C), is an 
important predictor of CVD events [43]. Almost half of adults living in the UK are reported as 
having cholesterol levels above 5mmol/L [2]. Approximately 8 million adults in the UK are 
currently taking lipid-lowering drugs such as statins [2]. In this study, 41% of participants had 
cholesterol levels greater than the recommended normal range (>5mmol/l), and almost 71% of 
these participants were over the age of 40 years. LDL/HDL ratio was found to be higher than 
the normal range in 54% with almost two thirds (65%) of these being over 40 years. 
Approximately 16 million adults in the UK are reported to have hypertension (e.g., ≥140/90 
mmHg), with almost half of them not receiving effective treatment [2]. According to the British 
Heart Foundation [2], about 50% of heart attacks and strokes in the UK are associated with 
hypertension. We found 20% of participants to have high blood pressure readings with 60% of 
these over the age of 40. This is higher than the national average where 9% of adults aged 16 
to 44, 31% aged 45 – 64, and 60% aged 65 and over are associated with hypertension [44]. It 
is estimated that at least 7 million adults in the UK smoke cigarettes [2]. Meanwhile, about 
15,000 deaths each year due to CVD in the UK are reported to be attributed to smoking [2]). It 
is reported [45] that in 2022, the age group 25 to 34 years had the highest proportion of current 
smokers in the UK (16.3%); those aged 65 years and over had the lowest (8.3%). The 
proportion of smokers in the UK in 2002 was 12.9%, or 6.4 million people [45] and has reduced 
from 2021 (13.3%) and 2011 (20.2%) levels. Our participants had a higher rate of smoking 
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with 21% of the participants admitting to being smokers (72% of whom were over the age of 
40), 7% describing themselves as ex-smokers and another 6% reporting using e-cigarettes. 
Vapes pose a CVD risk [46]. Whilst it is reported that the use of vapes is increasing in younger 
people [45], and people are switching to vapes to help them quit smoking cigarettes (31%); to 
prevent relapse (22%); because they enjoy the experience (14%); and to save money (12%) 
[47], and the proportion of the participants who were vaping was lower than the 2022 national 
average of 8.7% [44]. The 1% incidence of AF in this population was lower than that expected 
for the local population [48]. Finally, more than 26% of adults in the UK are classified as obese 
(e.g., BMI > 30kg/m2) and about 38% of them have a BMI index defined as overweight (e.g., 
BMI range 25-29.9kg/m2) [2]. The British Heart Foundation [2] indicates that 1 in 6 CVD 
deaths in the UK are associated with high BMI index.  Our study found that nearly three 
quarters of the sample were either overweight or obese. These findings highlight the potential 
extent of future health harms that can be expected unless healthcare services intervene.

The involvement of LFCF branding and staff created a sense of partnership and, it could be 
argued, encouraged participants to trust the researchers more readily than they would have if 
an unaffiliated screening study had taken place. This argument is echoed by the work of Pringle 
et al [49] who completed a study incorporating eleven foundation Community Charity trusts 
affiliated with football clubs and found that football branding allowed for effective engagement 
with local communities, describing such affiliation as providing a ‘powerful reach’ to local 
people. Participants requested the rollout of more sessions affiliated with sports teams as a 
positive way to gain greater future engagement. Feedback from participants also highlighted 
the need for health screening provisions to become common place within local community 
setting, allowing for easy access to local people, which could support public health initiatives.

To gain a greater understanding of the impact that sports-branded health screening has upon 
engagement, a larger scale study is needed with a larger budget to allow for the purchase of 
more equipment to support a wider roll out of health screening. It is also recommended that 
information on socio-economic background of participants is collated to examine any link 
between socio-economic status and engagement with health screening, particularly those 
affiliated with sports branding, allowing for future exploration of the barriers that are faced and 
how community led initiatives can address this. Future studies should also consider affiliation 
with other sports brands to capture the engagement of other members of the wider community. 
Furthermore, affiliation with other charitable organisations, religious groups, community hubs 
and social clubs recognised by the local community may capture individuals who do not 
affiliate themselves with any sport. Participants in this study recommended extended 
advertising to encourage recruitment and the need for follow-up with participants in future 
studies.

CONCLUSION

Sports affiliated branding was well received and allowed for positive engagement with the 
study. The screening identified a significant number of people with high ten-year risk of CVD 
and high levels of CVD risk factors. Moreover, all participants engaged in discussion regarding 
lifestyle choices and were provided with information about local health provision. Participants 
articulated their desire to engage in such screening but were either unable to secure a GP 
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appointment or would not consider accessing the GP for these services. Screening that was 
immediately available was valued. Larger scale studies are needed to explore the impact that 
sports branding has upon community health initiatives in a drive to reduce the incidence of 
cardiovascular disease.
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23

24 ABSTRACT

25 Objectives: To establish whether sports-branded screening is effective in identifying adults at 
26 risk of developing cardiovascular disease (CVD); to determine whether the public would 
27 engage with sports-branded health screening, and what were their experiences.

28 Design: Convergent parallel mixed methods. 

29 Setting: Mass screening at Liverpool Football Club Foundation (LFCF) events at four 
30 community centres. 

31 Participants: 100 participants (mean age 46.6 years [SD 14.7], range 20-84 years) were 
32 recruited, and their risk factors identified.  Of these 62 were screened for their SCORE 2 CVD 
33 risk. Men and women were equally represented.  Participants were predominantly white-British 
34 (93%). 

35 Interventions: A dedicated screening area was established at each venue. Data to calculate 
36 SCORE 2/OP risk scores were captured (gender, smoking status, age, blood pressure, lipids). 
37 Additional risk factors (glucose, incident AF, and Body Mass Index) were measured to assess 
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38 wider heart health. A purposive sample of twelve participants participated in a semi-structured, 
39 one-to-one audio recorded interview about their experience.

40 Primary and secondary outcome measures: Outcomes were the SCORE 2 and SCORE2/OP 
41 risk tool; ability to recruit participants; and whether sports-branded screening was acceptable 
42 to participants. 

43 Results: Participants ranged from 20- 84 years with a mean age of 46.6 years. Men and women 
44 were equally represented.  Participants were predominantly white British with 41% and 40% 
45 recording a high than normal Total cholesterol and LDL-C level respectively, and 36% 
46 recording lower than normal LDL-C level. Twenty percent of participants recorded a blood 
47 pressure greater than 140/90mmhg and 21% of participants were smokers. Mean BMI was 29 
48 ranging from 17.8 and 51 with 70% of the participants were classified as overweight or obese 
49 CVD risk ranged from <1% to 15%. Twenty-one participants had a 10-year risk of fatal and 
50 non-fatal CVD events greater than the estimated risk for their age. Participants reported that 
51 they would not have organised a GP health check or had struggled to book a GP appointment 
52 and found mass testing to be convenient, quick, and easy. 

53 Conclusions: Sports affiliated branding was well received and identified a significant number 
54 of people with high ten-year risk of CVD plus additional risk factors. All participants 
55 interviewed spoke positively about the experience. Immediately providing results, alongside 
56 individualised health promotion, allowed participants to understand their risk of CVD and the 
57 need for a change of lifestyle. 

58

59 Strengths and limitations: 
60 • The affiliation of a specific sports brand potentially acted as both a strength (for 
61 supporters of the team) and limitation (for those with no affiliation to the team or no 
62 interest in football) which may have affected engagement levels of the study;
63 •  Recruitment was undertaken in areas of high deprivation and whilst it is generally 
64 acknowledged that those from a lower socio-economic background are less likely to 
65 engage with health screening initiatives, the ability to recruit to this study was a key 
66 strength. 
67 • To encourage participants to engage with local services suitable for their needs, a 
68 strength of the study was that Quick Response (QR) codes providing direct access to 
69 those resources were given to participants; and
70 • A limitation of the study was that participants were not followed beyond the life of the 
71 study, and we can therefore not report if they accessed local services.
72 • A further limitation is the lack of ethnic diversity within the study population, which 
73 may limit the generalisability of the findings.
74

75 Key words:
76 Cardiovascular disease; mass screening; risk factors; health promotion; football.

77

78 INTRODUCTION
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79 Cardiovascular disease (CVD) is an umbrella term describing a group of heart and circulatory 
80 diseases including coronary heart disease, stroke, aortic, and peripheral arterial diseases [1]. 
81 CVD accounts for around 17.9 million deaths globally [1] and more than 170,000 deaths in the 
82 U.K [2]. The likelihood of developing cardiovascular disease is associated with numerous 
83 modifiable risk factors such as obesity, lack of physical exercise, high cholesterol levels, high 
84 blood pressure and tobacco smoking [3]. However, with early detection and targeted lifestyle 
85 and medical intervention these risks can be substantially reduced, and lives saved [3].  

86 Health screening can be systematic (also known as selective or targeted) where a population 
87 that fulfils a pre-defined criterion is targeted; opportunistic, where patients who present to 
88 clinical practice for some other health conditions are screened; or mass screening, which adopts 
89 a population-based approach [4, 5]. Systematic screening has demonstrated improvements in 
90 risk factor profiles [6] but has had no impact on long term CVD outcomes [7]. Among the three 
91 forms of health screening, researchers have used opportunistic screening to investigate health 
92 conditions of the ‘hard-to-reach’ population [8, 9]. Although opportunistic screening has been 
93 found to be effective in increasing detection of risk factors, its impact on long terms CVD 
94 outcomes is unclear [10, 4]. 

95 The term ‘hard-to-reach’ or ‘marginalised/hidden-population’ varies among and within 
96 disciplines but is commonly used to describe populations that experience discrimination and 
97 stigma, which potentially imperil their uptake of heath care services for fear of health care 
98 providers exacerbating stereotyping [11]. The term is commonly attributed to the LGBTQ 
99 (lesbian, gay, bisexual, transgender, and queer) communities [12, 13, 9],  diverse ethnic 

100 communities [14], traveller families [15], asylum seekers, disabled people, lower socio-
101 economic groups, children and young people, and older people [16, 8]. People described as 
102 ‘hard-to-reach’ populations report discriminatory encounters from health care providers that 
103 results in unmet needs and their reluctance to re-engage with health services [17, 18]. In one 
104 study conducted to assess routine healthcare access and the risks of readmission in CVD 
105 patients among hard-to-reach populations, approximately 15.7% (mostly young, male, non-
106 white with low social support) reported difficulty in accessing routine healthcare services, with 
107 the consequence of more hospital readmissions [19]. It would therefore suggest that these 
108 populations are not hard-to-reach, but they find that healthcare is hard-to-access and are 
109 consequently underserved.

110 There is a raising interest in a shift to proactive, patient-centred approach to healthcare delivery 
111 that seeks prevention and promotion of healthy lifestyles from a reactive, treatment-and-
112 prescription centric healthcare delivery system [20]. Researchers have used several health 
113 behaviour theories to inform health intervention development and delivery, among which 
114 include the Theory of Planned Behaviour [21], the Transtheoretical Model [22], and the Health 
115 Belief Model (HBM) [23, 24]. The HBM was developed in the 1950s to investigate why people 
116 fail to undertake preventive health measures [24]; it remains one of the most widely employed 
117 theories of health behaviour. The HBM posits that a person’s decision and motivation to adopt 
118 a healthy behaviour depends on three factors: personal perception, moderating behaviours, and 
119 the likelihood of doing that behaviour [24]. This study is underpinned by the HBM as it sought 
120 to unravel individuals’ CVD susceptibility, perceived severity and benefits of early screening, 
121 potential modifying variables, and cues to action [23, 25]. By doing so it was envisaged that 
122 the study could identify an alternative approach to delivery of preventive screening that would 
123 improve participant uptake by reducing access barriers.
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124 Liverpool Football Club Foundation (LFCF) is the official charity of Liverpool Football Club 
125 (LFC) in the Northwest of England. The city of Liverpool has a proud sporting history and 
126 LFC is one of the most recognisable sports brands associated with the area. The definition of 
127 brand has been explored in different bodies of literature depending upon the philosophy and 
128 perspective applied. It has been defined by the American Marketing Association [26] as “a 
129 name, term, sign, symbol or design, or a combination of them, intended to identify the goods 
130 or services of one seller or group of sellers and to differentiate them from those of competitors”. 
131 Muniz and O’Guinn [27] described brand community as a “specialized, non-geographically 
132 bound community, based on a structured set of social relationships among admirers of a brand”. 
133 LFCF aims to harness the power and passion of the Club’s fans and stakeholders to create life 
134 changing opportunities for young people and families. The Foundation uses an evidence-based 
135 approach to identify and work in the most deprived communities both locally and 
136 internationally to support people who need it most.  LFCF have capitalised on their brand value 
137 to undertake several ground-breaking projects within the city, using sport as a means of 
138 positively influencing the behaviours and attitudes of the local community. Their community 
139 projects supported nearly 123,000 individuals in the 2022/23 season with over half (59%) of 
140 the registered participants on these programmes living in the most deprived local authority 
141 wards in the country in the same period [28]. 

142 Sporting organisations possess an ability to attract individuals in a way that healthcare systems 
143 cannot. Collaboration between a recognised sporting brand and a healthcare provider could 
144 offer a novel means of undertaking mass screening for CVD risk factors among underserved 
145 populations. The ‘power of the (LFC) badge’ [29] has been demonstrated to access people and 
146 support positive change. 

147 The primary aim of our study was to determine whether the LFC brand could be leveraged to 
148 facilitate local health improvement by identifying adults at greatest risk of developing CVD 
149 through the provision of sports-branded screening at community-based events. Secondary 
150 research aims were to assess whether the public would engage with sports-branded health 
151 screening and the provision of information based on the HBM to encourage healthy lifestyle 
152 choices, and their opinions regarding the acceptability and effectiveness of this approach.  

153

154 METHODOLOGY

155 A convergent parallel mixed-methods design was used to gain in-depth understanding of the 
156 topic. This design entails concurrently conducting quantitative and qualitative elements in the 
157 same phase of the research process, analysing the two components independently, and giving 
158 equal weight to both strands during data integration and interpretations [30, 31]. 

159 Mass screening was chosen for this study to enable screening of people who had no prior 
160 knowledge about the screening assessments when they attended community sporting events 
161 and enabled the researchers to screen some participants from the ‘hard-to-reach’ population [8, 
162 9].

163 This study was undertaken within four mass screening events delivered by Registered and 
164 student nurses in collaboration with LFCF over five days in August 2022. Advertising for the 
165 screening at one of the events is shown in Figure 1.
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166 The study used the SRQR and STROBE reporting guidelines.

167 Figure 1: Brand-lead advertising from a screening event-

168

169 Patient and Public Involvement 
170 A patient and public involvement (PPI) group was established specifically for this project. The 
171 group consisted of leads from community organisations that the LFC Foundation support via a 
172 Community Wellbeing 'hubs' model. This model provides both financial support and support 
173 to co-deliver programmes and activities from different locations in the Liverpool City Region. 
174 They were initially approached by staff at the LFCF, and they agreed to meet with the principal 
175 investigator (PI). During the meeting they provided advice on when and where we should 
176 undertake the screening and they advised on how best to seek feedback through short 
177 interviews. The guide used during the participant interviews was developed in collaboration 
178 with the PPI group who recommended a short interview to be undertaken immediately after the 
179 assessment to generate immediate feedback without distracting people from their daily 
180 activities.

181

182 Eligibility Criteria
183 To be included in the study, participants were required to be over 18 years of age and able to 
184 provide written informed consent. Exclusion criteria included those with established CVD or 
185 diabetes. People who had participated in the study previously were not permitted to be screened 
186 a second time

187

188 Recruitment
189 Participants were recruited while attending a LFCF event at one of four community centres in 
190 Liverpool, Wirral, and Knowsley. These events were free to attend and diverse in nature 
191 including, for example, arts and crafts and physical activities aimed at all ages. A total of 100 
192 of 131 participants approached who were attending these events and meeting the inclusion 
193 criteria were recruited over a five-day period. Sample size for the first phase of the study was 
194 determined by the number of people attending the events rather than a priori calculation. A 
195 purposive sample of twelve participants (five males and seven females) who completed the risk 
196 assessment were invited to participate in interviews to explore their experiences of the health 
197 screening process and the impact that affiliation with sports-branding had upon their decision 
198 to participate. Sample size was not predetermined for these interviews as Braun and Clarke 
199 [32] argue that judgements about ‘how many’ data items, and when to stop data collection, are 
200 subjective, and cannot be determined in advance of analysis. Data saturation was deemed to 
201 have occurred at this point. 

202

203 Informed Consent
204 Potential recruits were approached during the event by either Registered or student nurses 
205 and/or LFCF employees involved in the study who explained the purpose of the study and 
206 invited potential participants to meet with a member of the research team. The researchers at 
207 the events, all Registered Nurses, provided the participants with a participant information sheet, 
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208 clarified any outstanding issues, and gained written informed consent. Participants were 
209 advised that they could withdraw from the study at any time. Contact details of the principal 
210 investigator were provided to each participant. 

211 Prior to conducting the interviews, the twelve individuals who had agreed to participate were 
212 asked to provide additional verbal consent to participate in this second stage of the study and 
213 for their interview to be audio recorded. 

214

215 Quantitative Data Collection
216 A dedicated screening area was established at each community venue. Several risk factors, 
217 detailed below, were assessed in accordance with the SCORE 2 and SCORE 2 OP CVD 10-
218 year CVD risk assessment tool as recommended by the European Society of Cardiology 
219 guidelines on cardiovascular disease prevention in clinical practice [3]. The tool uses an 
220 algorithm derived, calibrated, and validated to predict 10-year risk of first-onset CVD in 
221 European populations and enhances the identification of individuals at higher risk of 
222 developing CVD [33]. Results are easily understood and are provided in the form of a 
223 percentage and a traffic light system. The U.K. is classed as a low-risk population and the 
224 calculations were undertaken using the algorithm relevant to this group. Those under the age 
225 of 40 years were included in the assessments but their risk was not assessed in line with the 
226 SCORE 2 methodology. 

227 Risk factors measured included self-reported gender at the time of birth, smoking status, and 
228 age. Blood pressure was measured by a student or registered nurses using a calibrated 
229 sphygmomanometer in accordance with the British Hypertension society recommendations for 
230 manual blood pressure measurement [34. Blood lipids and glucose were measured using an 
231 Abbott LDX V2 point of care analyser. These data were entered directly into the SCORE 2 and 
232 SCORE2 OP online risk algorithm and their 10-year CVD risk was calculated and discussed 
233 with the participant [33]. 

234 Incident atrial fibrillation (AF) was also assessed using a MyDiagnostik sensor. MyDiagnostick 
235 is a cylindrical shaped MDD Class IIa medical device, intended to discriminate AF from 
236 normal rhythm. MyDiagnostick has been shown to be highly sensitive in detecting AF, with 
237 sensitivity levels ranging between 94% (95% CI 87–98%) [35] to 100% (95% CI 93–100%) 
238 [36]. In addition, high specificity values of 93% (95% CI 85–97%) [35] to 95.9% (95% CI 
239 91.3% to 98.1%) [36] were also reported in the same datasets. The detection threshold is 
240 already embedded in MyDiagnostick and was not modified for this study.  Atrial fibrillation 
241 does not feature in the SCORE2 assessments but given the prevalence of undiagnosed AF and 
242 the increased risk of morbidity and mortality associated with the condition it was felt that it 
243 would be remiss not to assess participants’ heart rhythm. Students and registered nurses had 
244 been trained to use the kit prior to study commencement. Each person was asked to hold the 
245 MyDiagnostick sensor using both hands for 60 seconds in a static position in line with the 
246 manufacturer’s guidelines. 

247 Whilst Body Mass Index (BMI) was also not required for the SCORE 2 calculator and therefore 
248 did not feature in the overall risk score, each person’s height and weight and BMI level were 
249 recorded to provide feedback and health promotion advice to participants.  A BMI between 25-
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250 29.9 kg/m2 was categorised as overweight and a BMI >30 kg/m2 was categorised as obese in 
251 line with the National Institute for Health and Care Excellence (NICE) guidance [37].

252 Consideration was given to maintaining dignity and privacy for participants, so private rooms 
253 were used, and screening took place away from the main activity hives of the community hubs. 

254

255 Data were input by the research team and cross checked for completeness. Risk scores were 
256 calculated independently by two researchers.

257

258 Delivery of Health Promotion
259 Underpinned by the theory of health belief model [23, 24, 25], results of SCORE2 assessment 
260 were discussed with each participant by a Registered Nurse who delivered targeted health 
261 promotion advice. This was done to ensure that participants appreciated their susceptibility to 
262 CVD and were given the opportunity to mitigate potential risks by adapting individualised 
263 healthy behaviours. 

264 All participants were provided with a paper record of their health assessment results and they 
265 were advised to discuss their results with their practice nurse. Quick response codes (QR codes) 
266 were created for each community hub which provided information about local smoking 
267 cessation, weight loss, physical activity and mental health services, alongside direct links to 
268 websites and contact information for support group. 

269

270 Qualitative data collection
271 Participants who agreed to be interviewed about their experiences after completing their 
272 screening and being provided with their health promotion advice were invited to be interviewed 
273 in a quiet room by a researcher who was not involved in the risk assessment. The interviews 
274 were conducted by the male PI (IJ PhD RN), a senior cardiac nurse specialist and highly 
275 experienced academic researcher. No prior relationship was established with participants prior 
276 to the interviews. The investigator introduced themselves and explained their role in the study. 
277 The interviews were recorded on a digital audio recording device. At the earliest opportunity 
278 after the interview, the recording was uploaded onto a secure server at the University and the 
279 audio recording on the device deleted. To reduce any opportunity for bias and ensure responses 
280 were based on the participant’s reflection on their experience, an interview guide was 
281 developed (supplementary file) and, along with recruitment and content, tested with the PPI 
282 panel prior to conducting the interviews. The interviewer used open-ended, short, semi-
283 structured interviews to elicit spontaneous and individualistic responses from the participants 
284 regarding their experience of the screening programme, the results of the screening and how 
285 participants felt about them, whether attending the programme had changed their views on their 
286 health future, whether the participant felt there should be any changes to the programme and if 
287 so, why this was the case. To elicit the broadest range and depth of responses to achieve data 
288 saturation, the interviewer asked probing questions during the interview. The interviews lasted 
289 between two and seven minutes and were audio recorded with prior permission from the 
290 participants. No repeat interviews were conducted. Field note annotations from the PI were 
291 provided to the research team members (DAF, MKM) undertaking analysis of the interviews.
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292

293 Data analysis
294 The quantitative data were analysed using descriptive statistics using IBM SPPS version 29 
295 software. 

296 The interviews were transcribed by a researcher, MKM, who had not participated in their 
297 completion and the transcripts checked against the recording to confirm accuracy. The 
298 transcripts were not returned to the participants for comment or correction given the verbatim 
299 transcription. Once accurately transcribed the recordings were deleted and the transcripts were 
300 stored on a secure server at the University in a location only accessible to the two researchers 
301 conducting the analysis. analysis, The transcripts were anonymised by the transcriber with each 
302 given a unique identifying number.

303 A framework model [39] was used to analyse the transcripts by two researchers (MKM and 
304 DAF) who had not participated in the interviews. Using an inductive approach, the transcripts 
305 were independently coded with coding marked by highlighter on paper transcripts by each 
306 coder. The codes were then clustered around identified themes. The two sets of coding were 
307 compared and discussed. Very few differences in the coding were noted, and these were 
308 typically where two categories applied. The final coding was agreed through discussion with 
309 both coders to prevent any potential bias. An Excel workbook was created with a spreadsheet 
310 for each participant. This Excel document was located on a secure server with access only for 
311 the two researchers conducting the analysis Participant responses were entered into the 
312 spreadsheet with a column for each theme. The framework enabled the researchers to compare 
313 and contrast responses by participant within each of the themes. The coded paper copies of the 
314 transcripts were subsequently destroyed. No participant checking was conducted after the 
315 analysis.

316

317 RESULTS

318 Demographics
319 Participants ranged from 20- 84 years with a mean age of 46.6 years [SD = 14.7] with 41.5% 
320 of the sample aged between 40 and 59 years (Table 1). Men and women were equally 
321 represented.  Participants were predominantly white British (93%) with the remaining 
322 participants identifying as Asian or Asian British (5%) and mixed or multiple ethnic group 
323 (2%) (Figure 2). 

324 Figure 2: Ethnicity of participants 

325

326 Blood lipids
327 Blood lipid results were not available on all participants due to the limited blood provided. 
328 Measurements were available on total cholesterol (n=99), HDL (n=98), LDL (n=87), 
329 Triglyceride (n=99), non-HDL (n=94) and LDL/HDL (n=79).  Of those tested, 41% of the 
330 participants recorded a total cholesterol level greater than the recommended normal range 
331 (>5mmol/l) (Table 1). 71% of those with high total cholesterol were over the age of 40 years. 
332 More than 36% of the participants recorded a High-Density Lipoprotein below the 

Page 10 of 25

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 12, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
26 M

arch
 2025. 

10.1136/b
m

jo
p

en
-2024-087974 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

9

333 recommended level of 1mmol/l for men and 1.2mmol/l for women (Table 1). 53% of those 
334 with low HDL were over 40 years. Approximately 40% of participants with data recorded Low 
335 Density Lipoproteins levels above the recommended normal range (<3mmol/l), 66% of whom 
336 were over 40 years of age.  LDL/HDL ratio was found to be higher than the normal range in 
337 54% with almost two thirds (65%) being over 40 years.

338

339 Table 1: Participant’s age and body mass index distribution and blood related measurements

 Age Percentage of sample
<30 10%
30-39 28%
40-59 42%
60-75 16%
>75 5%

BMI measurement Percentage of sample (%)
<18.5 underweight 2%
18.5 - <25 normal weight 28%
25 - <30 overweight 32%
30 - <35 Class 1 obese 23%
35 - <40 Class 2 obese 9%
>40 class 3 obese 6%

Variable Percentage of sample with results outside normal range
(%)

Total Cholesterol 41.5% High cholesterol (M=4.7621, SD=1.17256)
High Density Lipoprotein 37% High HDL (M=1.1849, SD=.36965)
Triglyceride 22% High Triglyceride (M=1.7861, SD= 1.29174)
Low Density Lipoprotein 40% Low LDL (M=2.7792, SD= .94606)
Non-HDL cholesterol 34% High non-HDL (M= 3.5952, SD=1.12200)
LDL/HDL ratio 54% High LDL/HD: ratio (M=3.0934, SD= 1.78428)
Glucose 2% High Glucose (M= 5.8121, SD= 1.53900)
Blood pressure 20% High Blood pressure

Systolic BP M= 127.82, SD= 12.131
Diastolic BP M= 71.93, SD= 11.872

340

341 Blood Pressure
342 Blood pressure was recorded for 98 participants with a minimum and maximum blood pressure 
343 range 90-170mmg systolic and between 46-100mmhg diastolic. Twenty percent (20%) of 
344 participants recorded a blood pressure greater than the normal range of 140/90mmhg; 60% of 
345 which were aged over 40 years. 

346
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347 Smoking
348 Smoking status was recorded in 100 patients with 21% of participants admitting to being 
349 smokers, 6% described themselves as ex-smokers, and 6% reported using e-cigarettes. 72% of 
350 smokers were over 40 years of age. 

351

352 Body Mass index
353 BMI was recorded for 82 participants (Table 1). Mean BMI was recorded as 29 within a range 
354 of 17.8 and 51. 70% of the participants were classified as overweight or obese, and 65% of 
355 those overweight/obese were aged over 40 years or older. Thirty-eight percent of participants 
356 were classified as obese (class 1, 2, or 3); 23% were Class 1 obese, 8.5% were Class 2 obese, 
357 and 6.1% were Class 3 obese. Those over 40 years made up 72% of the overweight group, 63% 
358 class 1, 50% of class 2 and 60% of class 3 obese groups respectively.

359

360 Cardiovascular risk scores
361 Date of birth data was missing from six participants and 32 participants were aged less than 40 
362 years of age so while they participated in the screening it was not possible to estimate CVD 
363 risk using SCORE 2. For the 62 participants screened CVD risk ranged from <1% to 15%. 
364 Twenty-one participants were classed as low risk (<1%) due to their low levels of total 
365 cholesterol and HDL cholesterol. Twenty-one participants (33.9%) were reported to have a 10-
366 year risk of fatal and non-fatal CVD events greater than the estimated risk for their age, placing 
367 them at high risk. 

368

369 Incident atrial fibrillation 
370 Only one individual was identified as having an irregular heart rhythm. As the individual had 
371 already been diagnosed with AF no further action was taken.

372

373 Qualitative Data
374 Twelve participants completed interviews with the PI (IJ) as noted above. Analysis of the 
375 interviews identified five main themes:

376 • The Screening Programme;
377 • Pre-existing health risks for each individual;
378 • Presenting health and health behaviour;
379 • Proposed changes in behaviour following screening; and 
380 • GP access and health screening.

381 Each of these will be discussed in turn.

382

383 The Screening Programme

384 Four sub-themes were identified:

385 • Location and timing of the programme;
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386 • Perceptions about the targeted health advice;
387 • How to improve the programme; and 
388 • Why the programme was felt to be successful by the participants.

389 Each of these subthemes will be discussed in turn.

390 Six participants stated that they felt the community location of the screening to be beneficial, 
391 with comments such as:

392 “this is great that I can do it here, I mean I play football anyway” [0021] and

393 “the fact that just after football, the opportunity to get yourself screened for potential 
394 risk, cardiovascular risk is important. Especially for our families I think it is important 
395 to know where you standing in regards to your risks” [0023]

396 “it is not something you have to phone your GP to go and do, so it is nice to have it in 
397 the community, isn’t it?” [0026]

398 “In the hospital... it is (a) scary... environment. Whereas here they come around and 
399 explain it” [0025]. 

400 The brief nature of the screening was also appreciated with one participant stating:

401 “All was fantastic. It was quick; it didn’t feel like it was too long. You so busy in your 
402 normal day-to-day, you don’t want it to drag on; no, really efficient” [0026].

403 Five participants appreciated the targeted health promotion information provided after 
404 screening with one noting:

405 “I was given some advice how to make adjustments to my diet and lifestyle too to 
406 address those numbers and make sure they stay in low range” [0023]

407 The immediate provision of results was positively received with applicants declaring:

408 “when they put ..(the results) in front of you. I was like I’ll do it” [0028]

409 “I was really happy to have access to that today and also to get the results quickly right 
410 away. I didn’t have to wait or anything. So, it was really good to know that is fine and 
411 is actually helpful” [0027]

412 The format of providing additional resources was also appreciated, with a participant stating:

413 “I was given a barcode to access services. So that was really good, that was really 
414 positive” [0019]

415 Whilst one participant felt they “wouldn’t change anything” [0020] about the screening 
416 programme, some suggestions were made that could offer improvements. Two participants 
417 suggested a need for more resources to reduce delays waiting for test results; two felt the 
418 programme should be repeated twelve months later to offer a follow-up service to see if people 
419 had followed the advice and provide further guidance; one suggested a need for additional 
420 advertising to make the screening availability and location clearer. In the interview it was 
421 evident that one participant had not realized that they had been given a QR code with links to 
422 community resources that could be beneficial, so this could be more explicit. Finally, one 
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423 participant felt that the health promotion advice could be more explicit to encourage people to 
424 change their health behaviour, stating:

425 “you’re (doing) some fabulous things here, but if you don’t say to people ‘this is going 
426 to kill you’ …you’ve got to be ruthless to be kind” [0022]

427 The screening programme was described as “fantastic” [0022 and 0026], “helpful” [0027], 
428 “providing motivation” [0026], “raising awareness” [0030], “positive” [0020], “works well” 
429 [0019] and one individual noted that:

430 “I’m quite happy to be honest because they checked all, ‘cause I wouldn’t have known 
431 the outcome” [0029]. 

432

433 Pre-existing health risks for each individual

434 One third of participants (n=4) interviewed identified that they had concerns regarding their 
435 weight, but it was interesting to note that whilst one participant identified that the screening 
436 had indicated an elevated Body Mass Index (BMI), none of these four individuals mentioned 
437 their BMI results. 

438 One participant recognised that their ethnicity increased their cardiovascular risk. Three 
439 participants identified familial health issues that would suggest regular screening would be 
440 beneficial. For example, one participant stated:

441 “my mum has high cholesterol and she got high blood pressure. And she’s recently 
442 been to the doctors, and they said she’s prediabetic. My nan had diabetes; my nan from 
443 dad side, they both suffered stroke” [0030].

444 Another participants stated:

445 “I was advised to have my cholesterol checked too (due to familial health issue) but 
446 that was before Covid I thought I’m not going to get my cholesterol checked so will not 
447 just think about it” [0027].

448 Two participants identified that the screening had indicated they had high blood pressure. Five 
449 participants identified high cholesterol levels with one attributing it to their diet and recognised 
450 the issues associated with fast food:

451 “Sometimes taking kids out is more convenient when you’re out somewhere and you 
452 don’t time to make choice. It’s just convenient to say, oh, drive to McDonalds. And 
453 sometimes it’s a treat as well for them...and it is actually nice, but I know it’s not good” 
454 [030]

455

456 Presenting health and health behaviour

457 This theme had four sub-themes:

458 • Results of the screening tests (BMI, BP and cholesterol);
459 • Current levels of activity;
460 • Current diet; and 
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461 • Prior weight loss.

462 Only one of the four individuals who voiced concerns about their weight identified that they 
463 were attempting to address this:

464 “I’ve start losing 3 and a half stones and I quitted smoking 8 years ago. So, I know what I need 
465 to work on to get my cholesterol little bit lower” [0028].

466 Two other individuals noted that they had lost weight in the past two years, with one stating:

467 “About 2 years ago I was 15.2 and I thought is I don’t do something about it I’m going 
468 to end up 16 stones which is wrong for me. So, I’ve lost over a stone in about last couple 
469 years” [0020]

470 Rather than attending slimming clubs as noted by the other participants, this individual 
471 attributed their weight loss as follows:

472 “I cut down my alcohol in general, but in particular I cut down beers... losing the beers 
473 have helped with the weight lost” [0020].

474 Only two participants discussed engaging in regular activity but only one of these described 
475 specific sporting activity, stating:

476 “I do train, not weight or stuff like that but I do train. I do little bit weight, but I’m very 
477 active, very active. And I have a big garden, so tend to do all sorts” [0019].

478 Three participants described their current diet, and in two cases how they had modified it to 
479 improve their health:

480 “I’m generally trying to eat a bit less and a bit better stuff, a bit more fruits and vegs 
481 …I’ve done that” [0020].

482 “Less carbs. I’ve had my first chocolate bar today; I haven’t had any for about a 
483 month… I eat more than 50% vegetarian or treat myself with a bit meat” [0028]

484

485 Proposed changes in behaviour following screening

486 As a result of the screening, three individuals identified that they would make changes to their 
487 diet, with one having discussed diet in their health promotion advice stating:

488 “I’m going to make deliberate change because the whole nation probably we love our 
489 butter and our toast and bread. So, I think looking for alternative to butter, which 
490 obviously contributed to increasing LDL is a big sort of change I think I can potentially 
491 make” [0023]

492 Two participants were attending slimming clubs or were on eating plans and had successfully 
493 lost weight, so were not intending making further changes as a result of the screening. A second 
494 individual noted that whilst they had plans to commence attending a slimming club:

495 “I was worried about the cholesterol thing because that’s not good. I’ve just got to try 
496 now, try harder” [0029]
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497 Only one participant stated that they wanted to stop smoking. Another identified that they 
498 smoked “only” nine cigarettes per day and felt that their activity ameliorated the impact of 
499 smoking, saying:

500 “I am happy staying at none, and nine is quite difficult to do. I have been smoking since 
501 the age of 16, that’s a long time. I’ve been smoking nine now (I may have extra one 
502 someday)… Nine is a pretty good....if it was just smoking nine without any other 
503 exercise, that wouldn’t be good” [0019]

504 It was interesting to note that one individual who had self-identified as “oversized” [0028] did 
505 not identify any issues with their results or any wish to make any lifestyle changes as they felt 
506 their screening results to be “great, so, really, really reassuring to know that” [0028].

507  

508 GP access and health screening

509 Five participants identified problems with getting appointments to see their GP, including one 
510 participant who had tried to book an appointment earlier in the day:

511 “I happened to ring my GP this morning for an appointment for something. I rang 72 
512 times, 72 times, ehmm...eventually when it was answered, no appointment. And that’s 
513 quite a common thing for my GP practice. In the past I’ve rung far more than 72 times, 
514 I’ve rung 100 times before and got no appointment” [0020].

515 One additional participant felt that people do not see their GP:

516 “because they’re frightened to go to doctors… These people think it’s alright, and you 
517 know it’s like Covid disease people will die of underlying illnesses that they didn’t know 
518 they had” [0022].

519 Health screening was not something five participants felt would approach their GP for, even in 
520 one case where it had been recommended:

521 “I was advised to have my cholesterol checked too (due to familial health issue) but 
522 that was before Covid I thought I’m not going to get my cholesterol checked so will not 
523 just think about it” [0027]

524 Only two participants identified attending health screening appointments in the past, with one 
525 feeling it was important to pursue this as an individual:

526 “I try to beat the clock… Not to deteriorate due to my own fault and find that I’m in 
527 hospital with some major health issues and they say well if you’ve done that 5 years 
528 ago you won’t be here” [0021]  

529

530 DISCUSSION

531 The study highlighted how mass screening can identify individuals with a previously unknown 
532 increased risk of CVD, hypertension, or abnormal lipid profiles, and highlighted other risks 
533 including smoking and obesity that could be discussed using an appropriate health promotion 
534 framework. The screening assessed individuals who, according to the interviews, would not 
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535 have independently arranged a health check with their GP. These individuals could be 
536 considered hard to reach for traditional health service delivery models, but mass screening 
537 reduced access issues and made health testing and health guidance available to all who wished 
538 to make use of it.  Such mass testing was shown to be convenient, quick, and easy; with all 
539 interviewee’s reporting positively about the experience and stating that they were happy to 
540 engage. Participants recommended rolling out similar sessions with local sports teams more 
541 regularly. 

542 The affiliation of a leading sports brand, in this case LFC, was considered a strength by the 
543 participants of this study. Whilst it is widely established that those from a lower socio-
544 economic background are less likely to engage with health screening initiatives and while 
545 socio-economic background of participants was not collated, recruitment was deliberately 
546 undertaken in areas of high deprivation. The ability to recruit to this study in these areas was 
547 seen as a strength of the study. More participants were recruited by staff wearing LFC branded 
548 clothing rather than those in nurses’ uniform, and participants provided feedback that they 
549 found the latter to be off-putting. Results supplied immediately to participants, alongside 
550 individualised health promotion and advice, allowed participants to understand their risk of 
551 CVD and highlighted to them the need for a change of lifestyle in keeping with the HBM 
552 approach. The provision of QR codes specifically aligned with local resources provided 
553 participants with direct access to services suitable for their needs. This study identified a high 
554 prevalence of major risk factors for both CVD and other long-term illnesses. Total cholesterol, 
555 especially non-high-density lipoprotein (non-HDL-C), is an important predictor of CVD events 
556 [40]. Almost half of adults living in the UK are reported as having cholesterol levels above 
557 5mmol/L [2]. Approximately 8 million adults in the UK are currently taking lipid-lowering 
558 drugs such as statins [2]. In this study, 41% of participants had cholesterol levels greater than 
559 the recommended normal range (>5mmol/l), and almost 71% of these participants were over 
560 the age of 40 years. LDL/HDL ratio was found to be higher than the normal range in 54% with 
561 almost two thirds (65%) of these being over 40 years. Approximately 16 million adults in the 
562 UK are reported to have hypertension (e.g., ≥140/90 mmHg), with almost half of them not 
563 receiving effective treatment [2]. According to the British Heart Foundation [2], about 50% of 
564 heart attacks and strokes in the UK are associated with hypertension. We found 20% of 
565 participants to have high blood pressure readings with 60% of these over the age of 40. This is 
566 higher than the national average where 9% of adults aged 16 to 44, 31% aged 45 – 64, and 60% 
567 aged 65 and over are associated with hypertension [41]. It is estimated that at least 7 million 
568 adults in the UK smoke cigarettes [2]. Meanwhile, about 15,000 deaths each year due to CVD 
569 in the UK are reported to be attributed to smoking [2]). It is reported [42] that in 2022, the age 
570 group 25 to 34 years had the highest proportion of current smokers in the UK (16.3%); those 
571 aged 65 years and over had the lowest (8.3%). The proportion of smokers in the UK in 2002 
572 was 12.9%, or 6.4 million people [42] and has reduced from 2021 (13.3%) and 2011 (20.2%) 
573 levels. Our participants had a higher rate of smoking with 21% of the participants admitting to 
574 being smokers (72% of whom were over the age of 40), 7% describing themselves as ex-
575 smokers and another 6% reporting using e-cigarettes. Vapes pose a CVD risk [43]. Whilst it is 
576 reported that the use of vapes is increasing in younger people [42], and people are switching to 
577 vapes to help them quit smoking cigarettes (31%); to prevent relapse (22%); because they enjoy 
578 the experience (14%); and to save money (12%) [44], and the proportion of the participants 
579 who were vaping was lower than the 2022 national average of 8.7% [41]. The 1% incidence of 
580 AF in this population was lower than that expected for the local population [45]. Finally, more 
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581 than 26% of adults in the UK are classified as obese (e.g., BMI > 30kg/m2) and about 38% of 
582 them have a BMI index defined as overweight (e.g., BMI range 25-29.9kg/m2) [2]. The British 
583 Heart Foundation [2] indicates that 1 in 6 CVD deaths in the UK are associated with high BMI 
584 index.  Our study found that nearly three quarters of the sample were either overweight or 
585 obese. These findings highlight the potential extent of future health harms that can be expected 
586 unless healthcare services intervene.

587 The involvement of LFCF branding and staff created a sense of partnership and, it could be 
588 argued, encouraged participants to trust the researchers more readily than they would have if 
589 an unaffiliated screening study had taken place. This argument is echoed by the work of Pringle 
590 et al [46] who completed a study incorporating eleven foundation Community Charity trusts 
591 affiliated with football clubs and found that football branding allowed for effective engagement 
592 with local communities, describing such affiliation as providing a ‘powerful reach’ to local 
593 people. Participants requested the rollout of more sessions affiliated with sports teams as a 
594 positive way to gain greater future engagement. Feedback from participants also highlighted 
595 the need for health screening provisions to become common place within local community 
596 setting, allowing for easy access to local people, which could support public health initiatives.

597 To gain a greater understanding of the impact that sports-branded health screening has upon 
598 engagement, a larger scale study is needed with a larger budget to allow for the purchase of 
599 more equipment to support a wider roll out of health screening. It is also recommended that 
600 information on socio-economic background of participants is collated to examine any link 
601 between socio-economic status and engagement with health screening, particularly those 
602 affiliated with sports branding, allowing for future exploration of the barriers that are faced and 
603 how community led initiatives can address this. Future studies should also consider affiliation 
604 with other sports brands to capture the engagement of other members of the wider community. 
605 Furthermore, affiliation with other charitable organisations, religious groups, community hubs 
606 and social clubs recognised by the local community may capture individuals who do not 
607 affiliate themselves with any sport. Participants in this study recommended extended 
608 advertising to encourage recruitment and the need for follow-up with participants in future 
609 studies. 

610 The findings from this study provide a rationale to evaluate further the validity, feasibility, and 
611 clinical value of a mass community screening programme. Expansion of the research to include 
612 a wider range of people from different underserved populations would provide greater insight 
613 into the different cultural or community-specific factors that may influence engagement with 
614 health screening and provide more comprehensive insight, supporting the development of 
615 inclusive interventions.

616 LIMITATIONS OF THE STUDY INCLUDE RECOGNITION THAT AFFILIATION WITH 
617 A LEADING SPORTS BRAND COULD HAVE ACTED AS A DETERRENT TO SOME 
618 POTENTIAL PARTICIPANTS WHO DID NOT HAVE AN AFFILIATION WITH THE 
619 SPECIFIC FOOTBALL TEAM OR HAD NO INTEREST IN FOOTBALL, THEREBY 
620 LIMITING THE POTENTIAL ENGAGEMENT LEVELS OF THE STUDY. 
621 ADDITIONALLY, THIS STUDY DID NOT FOLLOW PARTICIPANTS AFTER 
622 ASSESSMENT AND CAN THEREFORE NOT REPORT IF THEY ACCESSED LOCAL 
623 SERVICES, HOWEVER EVIDENCE SUGGESTS THAT INDIVIDUALS ARE MORE 
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624 LIKELY TO ENGAGE WITH SERVICES IF THEY ARE SHOWN HOW TO ACCESS 
625 THEM [47, 48].CONCLUSION

626 Sports affiliated branding was well received and allowed for positive engagement with the 
627 study. The screening identified a significant number of people with high ten-year risk of CVD 
628 and high levels of CVD risk factors. Moreover, all participants engaged in discussion regarding 
629 lifestyle choices and were provided with information about local health provision. Participants 
630 articulated their desire to engage in such screening but were either unable to secure a GP 
631 appointment or would not consider accessing the GP for these services. Screening that was 
632 immediately available was valued. Larger scale studies are needed to explore the impact that 
633 sports branding has upon community health initiatives in a drive to reduce the incidence of 
634 cardiovascular disease.

635  
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637 AF – incident atrial fibrillation

638 CVD – cardiovascular disease
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Participants were predominantly white British (93%) with the remaining participants identifying as Asian or 
Asian British (5%) and mixed or multiple ethnic group (2%) (Figure 2). 
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This is a research Study Are you at risk of 
Cardiovascular disease?

Screening 

Researchers from Liverpool 
John Moores University and 
Liverpool Football Club 
Foundation are trying to 
find out if providing a 
health screening service at 
public events is a good way 
of identifying people at risk 
of developing heart and 
blood vessel disease. 

Many people are at risk of 
heart and blood vessel 
disease but do not know. 
Screening can help to find 
out your chances of you 
su�ering from these diseases 
in the future, so you can 
reduce that risk now.

If you are interested in 
taking part in the study, we 
would like to ask you some 
questions about your health 
and lifestyle, take your 
blood pressure, and a finger 
prick of blood to test your 
cholesterol and blood sugar.

Further Support

If you are at risk of heart 
and blood vessel disease, 
we can provide your GP with 
the results of the test, if you 
agree. We can also advise 
you about the sessions that 
Liverpool FC Foundation 
and their partners deliver 
that you might want to 
attend.
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Version 2 20-6-22

Suggested interview schedule

Liverpool Cardiovascular Disease Screening Study

• Introduction and consent
• Can you tell me about your experience of the screening programme? 
• Clarify what the results of the health screening programme were and how you feel about the 

findings
• Has attending the programme changed your views on your future in any way? If yes ask how 

and if no ask why
• Do you think we need to change anything in the current programme? Relate this to the 

answers given in the previous question 
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