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Abstract

Cardiovascular disease (CVD) is the leading cause of death globally; in the UK it con-
tributes to a quarter of all deaths. In 2009, the UK National Health Service launched
the NHS Health Check (NHSHC) programme to address CVD by assessing all adults
aged between 40 and 74 years for CVD risk factors. Encouraging uptake of NHSHCs
has proved challenging and areas for development have been identified nationally,
prompting modifications to NHSHC practice in some localities. This protocol article
describes a programme of research that will evaluate the impact of NHSHC modi-
fications on attendance and outcomes in a large English local authority area. Mod-
ifications to NHSHC delivery (delivery of a modified NHSHC by a healthy lifestyle
service rather than via general practice led delivery) and NHSHC invitation processes
(implementation of text message prompts and reminders and an additional online
booking option) will be evaluated. The research consists of six workstreams within

a mixed methods framework: 1) Quantitative analysis of client NHSHCs records; 2)
Focus groups with healthy lifestyle staff involved in coordinating and delivering the
modified NHSHCs sessions; 3) Interviews with staff from pilot GP practices whose
roles involve the coordination or delivery of NHSHCs; 4) Interviews with clients who
have attended a healthy lifestyle service NHSHC; 5) Health economic resource and
cost evaluation; 6) Data analysis, synthesis, and dissemination. The research pro-
gramme’s breadth and its novel nature, mean that it will provide valuable findings

for those commissioning and delivering NHSHCs nationally, and for the wider public
health community.
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fully anonymised quantitative data will be made
fully available.
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Introduction
Cardiovascular disease: background and growing prevalence

Cardiovascular disease (CVD) is a general term for conditions affecting the heart or
blood vessels such as coronary heart disease, heart failure, and stroke. It is the lead-
ing cause of death globally, accounting for an estimated 17.9 million deaths in 2019,
32% of global deaths [1]. In the UK, approximately seven million people are living
with CVD, and it contributes to a quarter of UK deaths [2]. Economic costs of CVD
are significant, with CVD-related health and social care costs in England estimated
to be £12 billion annually, and societal costs £28 billion annually [3]. CVD is a lead-
ing cause of health inequalities [4] and the largest cause of premature mortality in
deprived areas of England [5].

The incidence of CVD increases rapidly with age, is higher for males than females,
and has a positive association with deprivation, the impact being greatest in the most
socio-economically disadvantaged groups [6]. Cardiovascular disease (CVD) risk has
also been shown to vary across ethnic groups. In the UK, South Asian individuals
have been found to have an increased risk of CVD overall [7], but for specific cardio-
vascular diseases, reported associations with ethnicity are mixed. For instance, in a
study of White, Black and South Asian patients, George et al. [8] found that, relative
to the White group, there was a raised risk of angina for those in the South Asian
group but a decreased risk for Black individuals. Risk of heart failure was similar for
all three ethnic groups whereas stroke risk was relatively higher for individuals of both
South Asian and Black ethnicities. There is a positive causal link between smoking
and CVD [9].

The NHS Health Check

The NHS Health Check (NHSHC) programme was launched by the UK National
Health Service (NHS) in 2009 and is a cornerstone of CVD prevention in the UK.
The programme aims to assess older adults for CVD risk factors by providing people
aged between 40 and 74 years, without pre-existing health conditions, with a health
check free at point of access. Eligible individuals are invited to an NHSHC by their
GP or local council every five years, or can self-refer [10]. Throughout this document
the abbreviations NHSHC and HC will be used interchangeably to refer to the NHS
Health Check.

NHSHCs are conducted by a healthcare professional, typically a healthcare assis-
tant (HCA) or nurse, although they may also be delivered by a doctor or pharmacist.
They involve the health professional taking measurements such as height, weight,
waist size, blood pressure, and cholesterol. Attendees are also asked to provide
details of family history of medical conditions, alcohol and tobacco consumption, and
physical activity level. Results are used to calculate a CVD risk score, known as a
QRISK score [11], and attendees also receive an assessment of their body mass
index (BMI) and diabetes risk [10]. At the end of the NHSHC, attendees receive
feedback on their health status and, where relevant, advice, guidance, and support
on beneficial lifestyle changes and appropriate clinical and behavioural approaches
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to reduce the risk of CVD and improve overall health and wellbeing. This may include signposting or referral to a General
Practitioner (GP) to consider pharmacological interventions or to ‘lifestyle’ services (such as a weight management, smok-
ing cessation, or addiction services) [10].

Research suggests that NHSHCs may positively impact health outcomes, particularly through the identification of CVD
risk. For example, Usher-Smith et al. [12] conducted a rapid synthesis of the published evidence on NHSHCs and high-
lighted small increases in disease detection and greater statin prescription for attendees, with a new case of raised blood
pressure found in three to four health checks and a person with cardiovascular disease risk (>20%) identified in six to ten.
Changes in blood pressure, cholesterol and BMI were also significantly larger in NHSHC attendees than matched non-
attendees. Similarly, Tanner et al.’s, 2022 review found that NHSHCs lead to increased detection of CVD risk factors [13].
Research has also identified increased referral to health improvement services following NHSHCs [14].

However, the effect of the NHSHC on attendees’ lifestyle and health-related behaviours is unclear, with limited research
examining post NHSHC behaviour change and a need for additional research in this area [13].

Encouraging uptake of NHSHCs

The NHSHC programme costs hundreds of millions of pounds per year to deliver, with the most recent cost estimate
approximately £450 million annually [15]. However, encouraging uptake of health checks has proved challenging, with
inequity identified in the likelihood of different groups attending. Research suggests that fewer than half of those eligi-
ble attend a health check [16—18] and uptake has been found to be higher for older people and females, and lower for
those living in deprived areas [16,17,19]. Ogunlayi et al.’s recent study found that individuals from some minority ethnic
backgrounds and those living in the most deprived localities were less likely to be invited to a health check or take up the
invitation to attend [20].

A 2018 systematic review to understand barriers to NHSHC attendance identified lack of awareness of the availability
of NHSHCs, misunderstanding of the purpose and benefits of the health check, time and access constraints, and privacy
and confidentiality concerns, among the main barriers [21]. Studies have highlighted significant variation in NHSHC invita-
tion and delivery models and practices, and those delivering health checks have often modified practice to improve uptake
or delivery [12,22,23].

The mode and content of NHSHC communications have been studied extensively and found to influence the likelihood
of health check attendance. For instance, telephone and verbal invitations appear to be more effective than postal invita-
tions [24,25], and face-to-face invitations more effective than letter or telephone [19]. Additionally, the positive impact on
health check attendance, of amending invitation letters or using text messaging, is well-established [26,27]. Specifically,
studies have shown that the precise framing and wording of health check invitation letters [28] and the use of text mes-
sage primers or reminders [29] can positively impact NHSHC uptake.

However, the relationship between communication methods and NHSHC attendance appears far from straightforward,
with studies suggesting that the effectiveness of invitation methods may vary depending on invitee characteristics [19,26].
Cook et al.’s 2016 study, for example, found that ethnicity and gender appeared to play a key role in determining invitee
responses to different forms of invitation communication. They cite misunderstandings about the NHS system, language
barriers, and a lack of trust as potential factors influencing the effectiveness of communication methods and lower NHSHC
uptake among immigrant communities — specifically Polish migrants in this study [19]. Cook et al. are among those who
suggest that tailored approaches to communicating with different population groups about health checks may be neces-
sary to address disparities in uptake [19,30].

Beyond the invitation process itself, studies suggest that the setting in which the NHSHC is delivered may positively
influence uptake, as checks undertaken in community venues such as pharmacies, retail spaces or places of worship may
be more accessible or acceptable to patients than those delivered in GP practices [30—32]. It is also reasonable to expect
that the practitioner or organisation delivering the NHSHC could affect health check experiences or outcomes. Existing

PLOS One | https://doi.org/10.1371/journal.pone.0330368 September 22, 2025 3/15




PLO\Sﬁ\\.- One

evidence suggests that the role of the medical professional conducting the NHSHC — whether a doctor, healthcare assis-
tant, or pharmacist — may influence outcomes such as medication prescribing and referrals to lifestyle services [33], and
that delivery by trained non-clinical staff, such as healthy lifestyle advisors, is feasible and may be experienced positively
by patients [34]. Research also highlights the importance of appropriate training for those delivering the health check
[31]. However, there is limited research exploring the impact of who delivers the health check and no studies to date have
examined differences in patient experience or outcomes between NHSHCs delivered by clinical GP practice staff, such as
nurses and HCAs, and non-clinical staff.

Recognising scope for improvement of the NHSHC programme, local authorities have begun to adapt the health check
intervention to better address the development of diseases and long-term conditions in their localities.

The current study

This study will evaluate the modifications made to NHSHC invitation and delivery in a large local authority area in the East
Midlands region of England. The local authority has identified ‘working to support people to live healthy lives’ as a strate-
gic priority and funds a healthy lifestyles service delivered by specialist healthy lifestyles practitioners. The service — which
includes support and referrals for smoking cessation, weight management, and physical activity — is available to anyone
within the locality.

In June 2022, the local authority began a pilot project in which the delivery of NHSHC was modified in ten GP practice
areas. A key modification involved staff from the healthy lifestyle service, rather than GP practice staff, delivering NHSHCs
(in some pilot practice areas, some delivery of NHSHCs by GP practice staff continues alongside healthy lifestyle service
health check delivery). In the pilot practice areas, eligible residents who are registered with the pilot GP practice either
have the option of choosing to attend a ‘GP-led’ or ‘lifestyle service’ health check, or will receive a lifestyle service health
check as standard (depending on the practice). There are several differences between a GP-led health check and a life-
style service health check:

+ Alifestyle service health check lasts for approximately 45-60 minutes, compared to the shorter GP-led health check.
While the length of NHSHCs is not mandated by the NHS, NHS publicity suggests they typically last about 20-30 min-
utes [10] and in the study area, GPs were funded to complete an NHSHC within 30 minutes. However, although some
individual GP practices record the duration of their health checks, the actual time allocated to GP-led NHSHCs is not
collated at the study area level, and reliable data on their duration are therefore unavailable. Nevertheless, several pub-
lished studies have identified significant variation in NHSHC duration, with some checks lasting as little as five to seven
minutes [22,35].

» The additional time in a lifestyle service health check is intended to allow for further lifestyle conversations, referrals,
and signposting.

« Staff delivering a lifestyle service health check are holistic lifestyle experts who have specific referral expertise and can
signpost to a wide variety of wellbeing services. A standard GP-led health check may be delivered by a nurse, doctor,
pharmacist, or healthcare assistant and may be just one of many clinical responsibilities.

+ As standard, the lifestyle service health check offers an HbA1c test to everyone — a blood test that measures average
blood glucose levels and consequently the presence or development of diabetes. In the study area, there is variation
between GP practices in whether an HbA1c test is offered as part of the GP-led health NHSHC. For example, some
offer an HbA1c test as standard (either prior to or during the NHSHC), while others only offer it if clinical risk symptoms
are identified.

+ Alifestyle service health check incorporates all GP-led checks and measures but additionally includes a ‘health and
wellbeing MOT’. The MOT adopts a holistic wellbeing approach, focussing on broader domains than a standard
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NHSHC, including assessment of emotional wellbeing, financial and debt issues, and employability concerns. Depend-
ing on the client’s responses, they may be referred to receive additional support from the lifestyle service, NHS services,
or other third-sector providers.

In addition to lifestyle service health check delivery, the local authority has made two further modifications to NHSHCs in
the ten pilot areas. These will also be the focus of this evaluation. Firstly, beginning in June 2023, postal reminders sent
to those eligible for an NHSHC to remind them to book an NHSHC appointment were supplemented by text message
prompts and reminders. An initial text message is sent prior to an NHSHC invitation letter and a subsequent text is sent
to remind the client to book an appointment. Secondly, from October 2023, those eligible for health checks have had the
additional option of booking their NHSHC appointment online. The previous telephone booking option remains in place.
Our evaluation will therefore focus on three NHSHC modifications:

1. Modifications to NHSHC delivery — delivery is a healthy lifestyle service rather than GP-led.
2. Modification to NHSHC invitation process — implementation of text message prompts and reminders.
3. Modification to NHSHC invitation process — implementation of an online booking option.

Fig 1 illustrates the standard NHSHC process, along with the modifications introduced to the invitation and delivery proce-
dures as part of the current pilot.

Study aims and research questions

The study aims firstly, to investigate the impact of modifications to NHSHC invitation and session delivery on health check
attendance, outcomes, and resources. Secondly, to explore staff and client experiences of the modifications made to
health check practice.

To address the impact of modifications to the NHSHC invite process, the study will investigate the impact of text
message prompts and reminders, and the online booking option, on the uptake of the NHSHCs. We will also investigate
whether the lifestyle service health checks lead to any changes in health check outcomes (e.g., numbers of referrals or
new prescriptions), and outcomes data will be contrasted between the standard GP-led and lifestyle service led NHSHCs.
In addition, staff and client experiences of the lifestyle service health check will be explored, as will changes to clients’
health-related knowledge and planned behaviour.

. 1st NHSHC 2nd NHSHC Client books X
Typlcal NHSHC invite letter sent invite letter NHSHC Clicnattends
process to client sent to client via telephone NHSHC
i Availability of
Initial text message Second (reminder) Spdeito b(_)Ok modified NHSHC
NHSHC Pilot sent to the client text message sent to NHSHC online delivered by healthy
Modifications (implemented June- client (implemented (implemented lifestyle service
July 2023) June-July 2023) Octobezr(-)l;lg;/ember (implemented June

2022)

Fig 1. Atypical NHSHC process and the modifications made to the invitation and delivery process as part of the current pilot.

https://doi.org/10.1371/journal.pone.0330368.9001
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We aim to answer the following research questions:

1. Does the implementation of a) text message prompts and reminders, and b) an NHSHC online booking option, lead to
changes in the proportion of those invited attending an NHSHC?

2. Does delivery of modified NHSHCs by the healthy lifestyles service, which includes Health and Wellbeing MOTs, lead
to any changes in NHSHC outcomes?

3. What are staff experiences of the modified NHSHC?

4. What are clients’ experiences of the modified NHSHC and how do clients feel it has impacted their current and future
health and wellbeing?

5. What are the costs and resources required for the modified NHSHC delivery and how do they compare to costs and
resources for standard GP-led NHSHC delivery?

Materials and methods
Ethical considerations and declarations

Ethical approval has been received through the University of Hertfordshire Health, Science, Engineering and Technology
Ethics Committee with Delegated Authority (protocol number: LMS/SF/UH/05540). The NHS Health Research Authority
(HRA) decision tool has been consulted and has confirmed that NHS Research Ethics Committee review and approval is
not required as the study is ‘service evaluation’ rather than ‘research’.

Patient and public involvement (PPI)

A PPI group, known as the Public Involvement in Research group (PIRg), is an integral part of the research team conduct-
ing the current evaluation. Two ‘embedded’ PIRg members will work alongside the research team as co-researchers for
the duration of the evaluation. The embedded PIRg members will attend project meetings, review project materials, and
contribute to the production of project outputs. Their input will be complemented by public contributors from the pilot area
locality, who will be recruited with the assistance of local voluntary and community sector organisations. These public con-
tributors, who will meet NHSHC eligibility criteria, will provide additional local public perspective on the evaluation. They
will review public-facing project materials and attend project Advisory Group (AG) meetings as full AG members. Embed-
ded PIRg members and local public contributors will be remunerated for their time in line with NIHR guidance [36].

Study design overview

The study will adopt a mixed methods design, incorporating analysis of routinely collected quantitative data, alongside
qualitative data collection and analysis. A convergent, parallel mixed methods approach will be utilised [37], applying both
methods concurrently, and bringing them together at the interpretation stage. The mixed method approach will allow for
complementarity in the analysis process [38].

We will use the six APEASE criteria [39] as a framework for evaluating the NHSHC modifications. The criteria, sum-
marised in Table 1, can be utilised for a range of evaluation purposes including for formal evaluation of existing interven-
tions [39] and offer a thorough and methodical framework for evaluating health interventions [40]. They will be used here
as a framework through which to interpret, understand and report our findings; the criteria encompass the key compo-
nents and concepts unpinning our research aims, and all our data collection and analysis will inform one or more of them.

The project has been divided into six distinct workstreams (WSs). Each seeks to answer specific research questions
(RQs) or address RQs in a different way to provide for a well-rounded and robust evaluation. Table 2 provides a summary
of each workstream and the study research question/s that it informs.
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Table 1. Summary of APEASE criteria (adapted from West et al., 2019 [39]).

Criterion Description

Acceptability How far is the intervention considered acceptable to key stakeholders? E.g., target groups, those involved in coordinating
and delivering the intervention, community members and funders.

Practicability Can the intervention be implemented as designed within the intended context, material and human resources? What are
the practical considerations to its implementation?

Effectiveness How effective is the intervention in achieving the desired objectives and what is the extent of its effectiveness?

Affordability How affordable is the intervention when delivered at the scale intended? Is the necessary budget available to deliver the
intervention? Does the intervention provide a good return on investment?

Side-effects Does the intervention lead to any unintended adverse or beneficial outcomes?

Equity How far does the intervention increase or decrease differences between advantaged and disadvantaged sectors of
society?

Qualitative study results will be reported in accordance with the Consolidated Criteria for Reporting Qualitative Research [41].

https://doi.org/10.1371/journal.pone.0330368.t001

Table 2. Study workstreams (WSs) mapped to research questions (RQs).

ws Summary RQ1 RQ2 RQ3 RQ4 RQ5
Quantitative analysis of client NHSHCs records v v

2 Focus groups with healthy lifestyle service staff involved v v
in coordinating and delivering them modified NHSHCs
sessions

3 Individual or joint interviews with staff from pilot GP practices v v
whose roles involve the coordination or delivery of NHSHCs

4 Interviews with clients who have attended a healthy lifestyle v v
service NHSHC

5 Health economic resource and cost evaluation v

6 Data analysis, synthesis, and dissemination v v v v v

https://doi.org/10.1371/journal.pone.0330368.t002

WS1: Quantitative analysis of client NHSHC records

Aim. To investigate whether delivery of lifestyle service NHSHCs, implementation of text message prompts and
reminders, and introduction of a HC online booking option led to changes in:
a) attendance at NHSHCs based on those invited for a health check

b) NHSHC-related outcomes based on those who received a health check

Design. As Fig 1 shows, from June 2023, postal invitations to attend an NHSHC were supplemented by text message
prompts and reminders. In October of that year, online booking of NHSHCs was also made available. The relationships
under investigation in this workstream are:

« the proportion of those invited for an NHSHC who attended a health check by the methods of communication in use;
« the proportion of NHSHC visits that led to specific health check related outcomes by type of health check delivery.

NHSHC data are managed, on behalf of the local authority, by an independent organisation. We are currently await-

ing confirmation from the organisation, of the precise nature and format of data available. However, data on age group,
gender, Index of Multiple Deprivation quintile, ethnicity, and smoking status — all of which have been associated with CVD
risk — should be made available, with the categories for these variables yet to be decided. The precise statistical methods
and the variables chosen for the analysis are therefore yet to be confirmed and will be dependent on the sample size and
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the data that can be provided at the level of the individual. However, given the planned timeframe of this study, records for
around 10,000 individuals are expected to be available, indicating that the large-sample methods described below should
be appropriate. If sample sizes are much lower than anticipated, the equivalent methods adapted for small samples will be
considered.

Recruitment. The study timeframe is the two years from start of June 2022 to the end of May 2024, which has been
divided into:

» Period 1 (between June 2022 and May 2023) — both GP and healthy lifestyle service NHSHC delivery available but no
additional methods of communication.

 Period 2 (between June 2023 and November 2023) — both GP and health lifestyle service NHSHC delivery available
alongside text message prompts/reminders.

* Period 3 (December 2023 and May 2024) — both GP and health lifestyle service NHSHC delivery available alongside
text message prompts/reminders and online NHSHC booking.

To assess uptake and attendance of NHSHCs, individuals will be followed up for the two months following the date of first
invitation, so only individuals invited before the end of March 2024 will be analysed. Records selected will include those
for May 2022, as individuals attending for a HC at the start of Period 1 should have been sent an invitation during that
month.

Fully deidentified NHSHC data for individuals from practices involved with the pilot at any point will be obtained from
the independent company managing the NHSHC data. Individual client records contain demographic information, obser-
vations recorded during the health check, and records of subsequent referrals. In addition, records show whether the
individual received GP or health lifestyle service NHSHC delivery.

Analysis. The unit of analysis will be the individual. Data will be analysed by time interval: Period 1 (no texts and no
online booking); Period 2 (texts but no online booking); Period 3 (texts and online booking) and by type of delivery (GP;
health lifestyle service delivery).

Individuals sent an NHSHC invitation will be grouped according to their attendance or nonattendance at a HC. Similarly,
health check related outcomes will be analysed in terms of presence or absence of that outcome in the post-HC database
records for that individual. For HC attendance, the proportion of those invited who attended a HC will be compared by
Period using the chi-squared test, with individuals receiving GP delivery and health lifestyle service delivery combined. For
each health check related outcome, the proportion of individuals who by attending a HC received the outcome appropri-
ately will be compared by type of delivery (GP v. health lifestyle service), with individuals in the three Periods combined.

GP and health lifestyle service delivery will be compared stratified by Period, using loglinear modelling, to allow for
period effects. To adjust for potential explanatory factors (e.g., age, gender), outcomes will be analysed using multivariable
logistic regression, which models the logarithm of the odds of an event, such as a particular type of referral, occurring [42].

Not all practices remained in the pilot study throughout; additional sensitivity analyses will be performed based only on
practices with complete participation. Stata Version 15.1 [43] will be used for the analyses.

Sample size. Sample size will be determined by the number of records available for the practices involved in the
study. As an indication, around 4,900 health checks are delivered per year. Therefore, there will be approximately 4,900
records for Period 1, 2,450 records for Period 2, and 1,640 records for Period 3.

WS2: Focus groups with healthy lifestyle service health check staff involved in coordinating and delivering the
modified health check sessions

Participants and recruitment. Participants will be healthy lifestyle service staff currently involved in the coordination
or delivery of the NHSHC pilot within GP practices. All relevant staff will be invited to participate (currently six in total).
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An email from the research team, containing a link to a secure online system, REDCap [44], will be circulated to all
prospective participants. The link will allow participants to read a study participant information sheet and provide
e-consent and basic details about themselves (e.g., job role, gender, and basic demographic details). Inclusion criteria:

* Be aged 18 years or older.
» Have capacity to consent to participate.
» Have provided informed consent to participate.

+ At the point of registration to participate, be a healthy lifestyle service staff member involved in coordinating or delivering
the modified HC sessions.

Recruitment will begin and complete during February 2024

Data collection. Data will be collected via online focus groups using video conferencing software. Focus groups will
be facilitated and moderated by two members of the research team and are expected to last no longer than one hour.
Focus groups will be audio and video recorded, with consent for recording gained from participants prior to recording
commencing. Audio recordings will be fully transcribed prior to analysis.

A focus group topic guide has been co-developed with the PPI co-researchers embedded as part of the research team.
Topics explored during focus groups will include: aims and objectives of the lifestyle service NHSHC; participants’ and
other stakeholders’ views on the lifestyle service NHSHCs (e.g., acceptability); the process of setting up and delivering
lifestyle service NHSHCs within GP practices; content of the modified health check and structure of the health check ses-
sion; barriers to health check engagement and outcomes and any differences between client groups; factors that promote/
enable health check engagement and outcomes; challenges to effective delivery of the lifestyle service NHSHCs.

Focus groups will be conducted in late February 2024

Analysis. Further detail on our approach to management and analysis of qualitative data can be found in the ‘WS6:
Data analysis, synthesis, and dissemination’ section.

WS3: Individual or joint interviews with staff from pilot GP practices whose roles involve the coordination or
delivery of NHSHCs

Participants and recruitment. Participants will be staff from the ten pilot GP practices whose roles involve the
coordination or delivery of GP-led NHSHCs in their practices or supporting delivery of healthy lifestyle service NHSHCs.
Participants will be recruited with the assistance of local authority partners involved in coordination of the pilot.

To explore experiences of GP practice staff and the impact of healthy lifestyle service delivery on their roles and work-
load, practice staff will be invited to attend an individual or joint interview (two interviewees) with a member of the research
team. Joint interviews will involve staff members from the same GP practice.

Practices will be provided with information about the evaluation to circulate to these staff members; the information will
include a link to a secure online system (REDCap) where potential participants will be able to read a participant informa-
tion sheet and provide e-consent and contact details. Once consent has been gained, participants will be contacted by
email or telephone to arrange a convenient interview time and date.

To ensure a range of GP practices are represented, we will aim to conduct interviews with staff members from at least
four different practices. Other inclusion criteria are:

» Aged 18 years or older.
» Have capacity to consent to participate.

» Have provided informed consent to participate.
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+ At the point of registration to participate, be a healthcare professional working within one of the pilot GP practices whose
role involves the coordination or delivery of NHSHCs.

Recruitment will begin in February 2024 and finish in April 2024

Data collection. A maximum of ten, individual or joint, semi-structured, in-depth interviews will be conducted.
Interviews will be no longer than one hour in duration, and it is anticipated that data will be collected remotely (i.e., using
telephone or video conferencing software).

However, data may be collected via face-to-face interviews where this is preferable to the participant. A single research
team interviewer will conduct each interview.

An interview topic guide will be produced ahead of interviews, which will be co-produced in collaboration with embed-
ded PIRg members. Depending on staff member role, topics explored during interviews will include: extent of healthy
lifestyle service NHSHC provision within the practice; the process of setting up and delivering a standard NHSHC; extent
of joint working/liaison with the healthy lifestyle service; impact of the healthy lifestyle service NHSHC delivery on partici-
pant’s role and workload (including benefits and downsides); suggestions for improvement of NHSHC delivery.

Data collection will take place from March 2024 to May 2024

Analysis. Further detail on our approach to management and analysis of qualitative data can be found in the ‘WS6:

Data analysis, synthesis, and dissemination’ section.

WS4: Interviews with clients who have attended a healthy lifestyle service NHSHC

Participants and recruitment. To explore client experiences of the modified, healthy lifestyle service health check and
motivators, barriers and enablers to engagement, we will recruit 10—12 participants who have recently (within the previous
six weeks) received such an NHSHC.

The inclusion criteria are:

» Aged 18 years or older.

» Have capacity to consent to participate.

» Have provided informed consent to participate.

» Have received a modified, healthy lifestyle service NHSHC within the previous six weeks.

Following delivery of a modified NHSHC, healthy lifestyle service staff will hold a brief discussion with clients about the
evaluation. They will provide information about the evaluation and what participation would involve. Where the client is
interested in the possibility of participating, the staff member will present a secure REDCap site, via laptop or tablet, where
they can register their interest in the study or e-consent to participate. An information sheet with details of the evaluation,
the research team’s contact details, and a scannable QR code that links to the REDCap site will be provided to those
potential participants who prefer not to register or e-consent immediately.

Once a pool of potential participants is generated, maximum variation sampling will be used to obtain a sample which
provides variation in terms of gender, age, and ethnic background. Selected participants will be contacted by a member of
the research team to arrange an interview (if consent has been given) or gain verbal consent or e-consent to participate.
Where consent is provided verbally, a recording of consent will be made and kept on a secure drive. Interviews will be
conducted as soon as possible after recruitment to minimise the time between the health check and the research inter-
view, and thus maximise the likelihood of participants having an accurate recall of their heath check experience.

A ‘thank you’ shopping voucher of £20 will be offered to all of those who participate in an interview.

Recruitment will begin in February 2024 and finish in April 2024

Data collection. A maximum of 12 individual, semi-structured, in-depth interviews with a selection of clients who have

received a healthy lifestyle service health check.
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We anticipate that most interviews will be conducted remotely (i.e., using telephone or Zoom). However, data may be
collected via face-to-face interviews where this is preferable to the participant. Interviews will take no longer than one hour
and will be conducted by a single research team member.

The interview topic guide will be co-produced in collaboration with embedded PIRg members. Topics explored during
interviews will include: clients’ health check expectations and experiences; barriers to and motivations for health check
attendance; the difference the health check has made to the client and any well-being related knowledge gained; and
anticipated future wellbeing-related changes and motivations for these.

Data collection will take place from February 2024 to May 2024

Data analysis. Further detail on our approach to management and analysis of qualitative data can be found in the
‘WS6: Data analysis, synthesis, and dissemination’ section.

WS5: Health economic resource and cost evaluation

Aim. To estimate the resources used (staff time and consumables) and associated cost per patient for attendance to
either a modified or standard NHSHC health check (as delivered by a large local authority in the East Midlands region of
England).

Design and data collection. For this resource and cost evaluation, we will map the steps involved in delivering
the modified and standard NHSHC. Relevant healthcare professionals and managers will be invited to an information
gathering discussion in which we will discuss the different pathway delivery types, resources and the budgets associated
with the different health check types.

The average cost per patient for each pathway will be estimated using a micro-costing approach. The primary cost per-
spective of the analysis will be that of the local authority funder. Where (health economic) resources (e.g., staff time) need
to be costed, we will draw on costs from the appropriate programme and standard sources (e.g., Unit Costs of Health
and Social Care 2022 Manual [45]) as needed, using the latest cost year for which data are available at time of analysis.
Consumable costs will be sourced from the local authority. We will also seek the costs of implementing the online booking
system and text message reminders.

Mapping and resource use of NHSHC pathways. Summary diagrams, in Microsoft Excel, will be created listing the
steps and resources used (staff time and consumables) for different NHSHC deliveries. From this we will estimate the
associated costs required to deliver the different health checks (with separate costing scenarios for components identified
as likely to vary — such as duration of standard check appointments and the staff type delivering them).

WS6: Data analysis, synthesis, and dissemination

All interview and focus group data will be transcribed verbatim and uploaded into NVivo 14 software (QSR International)
for coding and analysis.

Following transcription, all qualitative data will be analysed using Framework Analysis [46]. This approach offers a
structured and systematic approach to managing qualitative data analysis across multiple researchers [47], which will help
facilitate the involvement of PIRg members in the analytic process. We will use the following staged Framework Analysis
process: familiarization with the data; coding; development of an analytical framework; applying the analytical framework,
charting, and mapping and interpretation [47—-49].

We will conduct both inductive and deductive coding to enable us to understand findings in terms of the APEASE crite-
ria, while also allowing for exploration of staff and client experiences and providing scope for the identification of unantic-
ipated themes relevant to the research questions. Our initial coding will utilise pre-selected codes related to the APEASE
criteria while simultaneously allowing for inductive coding of transcripts. After Framework Analysis ‘charting’ has been
conducted, themes will be identified under each APEASE criterion, with space allowed for identification of themes that lie
outside the scope of APEASE but are relevant to our research questions.
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Qualitative and quantitative data will be integrated at the ‘interpretation and reporting’ stage [50]. Qualitative research
data collected during Workstreams 2, 3, and 4, and quantitative data from Workstreams 1 and 5, will be separately anal-
ysed as standalone workstreams before being brought together [51]. A mixed contiguous/weaving approach will be used
for qualitative and quantitative data integration [52], allowing the research team to integrate findings from the quantitative
outcomes and health economic analyses with qualitative analysis of staff and clients’ interview and focus group data.
During the interpretation and reporting stage, the APEASE criteria will act as a framework through which we will interpret
and report findings.

Our dissemination and knowledge mobilisation work will involve close collaboration with a broad range of stakeholders
including: local authority representatives; public health practitioners; NHSHC specialists; policy experts; service users; and
academics. This will enable us to understand how we can frame and communicate findings most effectively. We anticipate
disseminating findings through multiple routes, including blogs, presentations, summary reports, academic journal articles,
infographics, video, and social media posts. Recommendations will be similarly co-produced through collaborative work
with multiple project stakeholders.

Status and timeline of the study
We anticipate the following timelines for the study:

* Workstreams 1 and 5 completed by November 2024
* Workstreams 2, 3 and 4 completed by July 2024

* Workstream 6 completed by February 2025

 Study end date: March 2025

Discussion

This study aims to provide a well-rounded, robust evaluation to inform the delivery of NHSHCs and similar health screen-
ing programmes. As stated in the introduction, NHSHC practice various greatly between and across localities, and various
modifications to invitation and delivery processes have been made with the aim of improving NHSHC take-up, experience,
delivery, or outcomes. A key strength of the study design is the mixed method approach adopted. The multiple workstreams
will allow for a broad yet in-depth understanding of the impact of invitation and delivery modifications on outcomes for
health check recipients, and how these modifications are experienced by those delivering, coordinating, supporting, and in
receipt of NHSHCs. In addition, the inclusion of a dedicated health economics workstream will enable us to incorporate cost
and resource information into our analysis. The importance of CVD as a public health issue and the potential to positively
impact the incidence of CVD through the successful implementation of preventative screening, means that this study will
provide valuable findings for those who seek to optimise the delivery of NHSHCs and similar public health programmes.

As well as contributing to the growing body of evidence on the potential of text messaging to enhance uptake, this
study will provide important new insights into the impact of introducing an online booking option for NHSHCs — an area
that remains under-researched. The study will also address a gap in research knowledge about the impact on NHSHC
outcomes, of delivery by alternative providers such as not-for-profit organisations or healthy lifestyles specialists. It will
therefore provide a novel contribution to the public health literature by exploring the impact on health check outcomes of a
holistic health check compared with a standard one.

Another novel aspect of this study is the use of the APEASE criteria as a framework through which to understand
the modifications under study and their implementation and effectiveness. To our knowledge, this is the first use of the
APEASE criteria for the evaluation of an NHSHC programme. The study’s novelty is further increased by the inclusion of
PPI representatives as embedded research team members, offering a public perspective on the evaluation process that
spans both the breadth and duration of the study.
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In addition to contributing to the research literature on NHSHCs through production of academic journal articles, our
approach to knowledge mobilisation aims to maximise the practical utility of findings. To ensure maximum relevance and
utility of research findings for those involved in the delivery and commissioning of NHSHCs, recommendations for prac-
tice and ‘key messages’ for dissemination to different audiences will be co-produced through collaborative working with
multiple project stakeholders, including public contributors from the pilot area. This process will involve in-depth consulta-
tions, led by the research team, and stakeholder workshops to co-produce appropriate and feasible recommendations for
practice.

Our knowledge mobilisation plans aim to ensure that the findings of this evaluation are impactful for the local authority
conducting the pilot and its partners and service users, those commissioning and delivering NHSHCs nationally, and for
the wider public health community.
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