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Abstract

Background

Prostate cancer is the most common cancer in the UK and Black African-Caribbean men

are twice as likely to develop prostate cancer as white men. These cancer inequalities need

urgent tackling. Barriers to early diagnosis are complex and require complex solutions. Cul-

turally-tailored, community-centred and participatory approaches show promise in tackling

cancer inequalities. We aim to co-design a culturally appropriate intervention to tackle barri-

ers to early diagnosis of prostate cancer for Black men in Scotland and the North-East of

England using a community-centred participatory approach.

Methods

The PROCAN-B study is a mixed methods study set in Scotland and the North-East of

England. A Public Involvement and Community Engagement (PICE) group (n = 12), is

involved at every step of the research. Drawing on principles of the Integrated Screening

Action model (I-SAM), the study has 8 objectives: 1) to explore barriers to early diagnosis of

prostate cancer among Black men (45+) through focus groups (n = 12); 2) to co-design a

culturally acceptable peer-led intervention to tackle barriers to early diagnosis of prostate

cancer in Black men; 3) to train members of the community as ‘peer-facilitators’ (n = 8); 4) to

deliver the intervention in each location, facilitated by peer-facilitators, with a purposive sam-

ple (n = 20) of Black men (45+); 5) to qualitatively evaluate the intervention through focus

groups; 6) to refine the intervention based on qualitative feedback; 7) to pilot the refined

intervention with another purposive sample (n = 40) through a cross-sectional survey pre-
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and post-intervention; 8) to qualitatively evaluate the refined intervention through focus

groups to further refine the intervention.

Discussion

Community-centred and culturally tailored interventions have potential to be effective in

addressing barriers to early diagnosis of prostate cancer, and thus ultimately reduce morbid-

ity and mortality rates through earlier diagnosis in Black communities.

Introduction

Prostate cancer is the most common cancer in men in Europe and the UK [1] with incidence

and mortality rates projected to rise [2]. Black African and Caribbean men are at least twice as

likely to develop prostate cancer as white men and twice as likely to die [3–7], presenting large

cancer inequalities (n.b. African-Caribbean here refers to people of African ancestry with ori-

gins from the Caribbean, who may identify as mixed heritage, Black British, Black American,

and so forth. For simplicity, we use the term ‘Black’, although we appreciate that this is a

diverse group). Black men have been found to present at a younger age, with more aggressive

disease and/or at later stages [8–10]. Recent evidence from the UK found that Black men are

more frequently diagnosed with prostate cancer, although not necessarily at more advanced

stages compared to White men, which is in contrast to US findings, although this was incon-

clusive in the younger age group (40–49) [5,11].

Although ethnic variations in prostate cancer outcomes are not yet fully understood [12],

Black men understanding their risk of prostate cancer and recognising its symptoms could

improve early diagnosis [13,14]. Yet, it appears that only 24% of Black men are aware of their

higher risk of prostate cancer [15]. Although there currently is no national screening pro-

gramme for prostate cancer in the UK yet, it is vital that Black men are aware of prostate can-

cer and their elevated risk as this can encourage timely help-seeking behaviour, and in turn

early diagnosis. In the UK, all men over the age of 50 are entitled to ask for a PSA test, and

Black men aged 45+ are encouraged by the NHS to talk about their risk with their doctor [16].

Early diagnosis of prostate cancer is important and will most likely mean the cancer is easier to

treat and the higher the chance of successful treatment [3].

In addition to lack of awareness, barriers to early diagnosis of prostate cancer are complex

and multi-factorial, ranging from lack of knowledge to social, economic, emotional, cultural

and structural barriers [9,10,17–20]. For example, barriers such as communication and trust

issues with healthcare providers, embarrassment, fears of the procedure and the outcome, or

of being emasculated, have been described in the literature [9,10,13,14,17]. Trying to overcome

such barriers to early diagnosis could encourage help-seeking behaviours in this population.

There is limited research in the UK on understanding barriers to early diagnosis of prostate

cancer for Black British African-Caribbean men [9,17]. In one study conducted in the UK

exploring perspectives of a digital rectal examination (DRE) as a barrier to prostate cancer

diagnosis for Black men, the fear of homophobia was found to be a major barrier [21]. The

authors concluded that this fear must be addressed in collaboration with the community [21].

In addition, the multifactorial nature of these barriers, and corresponding facilitators, indicates

that interventions aimed at increasing early diagnosis should be multidimensional. Complex

public health issues such as improving early diagnosis of prostate cancer, require complex

solutions, which is in line with the socio-ecological conceptual framework for public health, a
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multi-level and interactive framework [22]. The framework is founded on the idea that in pop-

ulation health, individual health problems are multifactorial and cannot be explained or

improved without examining multiple influences on health outcomes, including the wider

social context in which individual health problems were created [22].

According to the socio-ecological framework, a public health issue like inequalities in

prostate cancer is the result of a convergence of all factors involved. Therefore, it is unlikely

that health education with the aim of raising awareness of prostate cancer risk alone is suffi-

cient to tackle this complex issue and increase early diagnosis. Rather, multidimensional

interventions that tackle multiple barriers, are more likely to be effective. It is important to

understand how social structures impact on knowledge, practices, and barriers to early

diagnosis of prostate cancer. Participatory and community-centred approaches are an

important strategy to improve health and tackle health inequalities [23,24]. Interventions

that address the expressed or identified needs of the target population by employing com-

munity engagement and that involve peers in intervention delivery, offer not only an ethical

approach to health improvement, but have also been found to be effective in terms of chang-

ing and improving health behaviour, health consequences, participant self-efficacy and per-

ceived social support for disadvantaged groups [24]. Although there is no clear

understanding of the mechanisms through which community engagement approaches

work, the evidence suggests that community engagement interventions have potential to

achieve improvement in health outcomes and reduce health inequalities [24]. Furthermore,

targeted and culturally tailored approaches in cancer communication that are aligned with

the norms and values of the target population, are more effective than ‘one size fits all’ non-

targeted interventions [25,26]. Therefore, working in partnership with Black populations

ensures the intervention is culturally appropriate and therefore has the potential to be effec-

tive in addressing barriers to early diagnosis of prostate cancer, and thus ultimately reduce

morbidity and mortality rates through earlier diagnosis in Black communities. Peer-led

interventions can also help build trust among communities [25] and overcome barriers

such as embarrassment and lack of trust [9,17]. There is some evidence that culturally

appropriate and co-produced interventions are effective in raising awareness of the risk of

prostate cancer and encouraging engagement with prostate cancer health checks among

Black men in the US [27–29]. Community engagement models have been effectively used

through multiple types of interventions, including faith-based approaches, peer-led educa-

tional sessions as well as technological tools such as apps [27–29]. As far as we are aware,

only three UK studies have tried using a community engagement model to increase early

diagnosis of prostate cancer among Black men [30–32]. One UK study co-designed in 2015

an interactive, educational and culturally appropriate game to raise awareness of prostate

cancer among Black men. The game was qualitatively evaluated through focus groups

(n = 29) and positively received [30]. It is unclear whether the game is currently in use. In

2020, UK researchers aimed to co-produce an app to raise awareness of the risk of prostate

cancer among Black men [31]. Feedback on the app was mixed, with some men believing

the app to reinforce racial stereotypes. The authors highlight the importance of ensuring a

diverse sample engaged in the co-production, as well as collecting early feedback. The third

UK study co-created a video to raise awareness of prostate cancer risk with seven Black

men. The video was not formally evaluated [32]. More work is needed in the UK to encour-

age in a culturally appropriate manner early diagnosis of prostate cancer among Black Brit-

ish African-Caribbean men. Therefore, in this study we aim to co-design a culturally

appropriate intervention to tackle barriers to early diagnosis of prostate cancer for Black

men in Scotland and the North-East of England using a community-centred participatory

approach.
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Methods

Theoretical framework

This research will draw on the principles of the Integrated Screening Action Model (I-SAM)

(Fig 1) [33]. The I-SAM proposes an integrated model to understand cancer screening behav-

iour and serves as a practical tool to design interventions aimed at improving screening uptake

by identifying potential targets and policies to increase access to screening. The I-SAM synthe-

sises existing models of health behaviour which includes three main aspects: 1) the I-SAM out-

lines a sequence of stages individuals go through when engaging in precautionary behaviour,

based on the stages of behaviour change of the Precaution Adoption Process Model [34], 2)

the I-SAM acknowledges that cancer protective behaviour is shaped and influenced by the

interrelationships between individual, social and environmental factors of the socio-ecological

model and consequently distinguishes between participant and environmental influences [33],

and 3) the I-SAM highlights the importance of targeting sources of behaviour such as capabil-

ity, opportunity, and motivation targets for behaviour change of the COM-B model, which

incorporates the Behaviour Change Wheel and outlines nine intervention functions [35,36].

The I-SAM conceives capability and motivation as participant influences, and opportunity as

environmental influences. For example, capability includes (but is not limited to) constructs

such as knowledge, self-efficacy or transport; motivation includes emotions and perceived

risk. Opportunity includes constructs such as social norms and stigma, and physical opportu-

nity could entail patient navigation and ease of accessing healthcare (Fig 1). The I-SAM sup-

ports our understanding of health behaviour in relation to cancer and will underpin the entire

study, including data collection, data analysis and intervention development as it provides

clear guidance on how to conceptualise constructs and translate these into intervention func-

tions and policies.

Fig 1. The Integrated Screening Action Model (I-SAM) Reproduced from Robb KA. The integrated screening

action model (I-SAM): A theory-based approach to inform intervention development. Prev Med Rep. 2021 Sep

1;23:101427 under the Creative Commons CC BY 4.0 license (https://creativecommons.org/licenses/by/4.0/).

Copyright © [2021] Elsevier [33].

https://doi.org/10.1371/journal.pone.0315288.g001
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Research design

This is a mixed methods study design with qualitative and quantitative components. The

mixed methods design is an exploratory sequential design which begins with an exploratory

phase prioritising the collection of qualitative data. The qualitative phase will inform the inter-

vention design. Building from the exploratory results, and based on the I-SAM, quantitative

data will be collected to allow for pilot testing of intervention effectiveness [37].

The study takes a community-centred and participatory approach, working in partnership

with Black communities. The study will run in two socioeconomically deprived areas with

poor cancer outcomes: Scotland and the North-East of England, which lack inclusion in UK

research. Including Black men from less ethnically diverse settings, such as Scotland and the

North-East of England, is important to ensure their voices are heard. These two settings also

incorporate different healthcare systems, which could be important for future feasibility test-

ing, and are pragmatic choices as they are where the researchers are based.

The study has eight objectives, which are aligned to the study’s work packages (Table 1).

Sample, sampling and recruitment

The target population for the study participants is any Black man aged 45+ living in the North

East of England or Scotland, without a clinical diagnosis of prostate cancer, who meets the cri-

teria below:

Inclusion criteria:

• Identifying as a Black male, age 45 years and above and living in either North-East of

England or Scotland.

Exclusion criteria:

• Participants who do not identify as Black male, age 45 years and above, or living either in

North-East of England or Scotland.

• Men who have had prostate cancer before, or have had a prostatectomy for other reasons,

will not be eligible to participate as intervention participants, as their knowledge of prostate

cancer and attitudes to help-seeking will likely differ from men who have not had prostate

cancer and/or a prostatectomy.

To obtain wide-ranging perspectives and ensure a diverse sample, we will aim to use purpo-

sive sampling to target participants (aged 45+) of various age groups, as well as different socio-

economic backgrounds and ethnicities. For example, including a diverse sample of men born

Table 1. Study objectives.

Work

Package

Objective

WP1 To explore barriers to early diagnosis of prostate cancer among Black men in Scotland and the

North-East of England.

WP2 To co-design a culturally acceptable peer-led intervention to tackle barriers to early diagnosis of

prostate cancer in Black men.

WP3 To train members of the PICE group as ‘peer-facilitators’.

WP4 To deliver the intervention, facilitated by peer-facilitators, to Black men aged 45+.

WP5 To qualitatively evaluate the intervention through focus groups

WP6 To refine the intervention after evaluation.

WP7 To pilot the refined intervention through a cross-sectional survey pre- and post-intervention.

WP8 To qualitatively evaluate the refined intervention

https://doi.org/10.1371/journal.pone.0315288.t001
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in the UK and/or of African origin from various countries across the African continent, as well

as from the Caribbean. Snowball sampling will also be applied to ensure sample sizes are

achieved. Table 2 specifies the sample and sample size per objective.

Participants in the first delivery (n = 20) and the second delivery (n = 40) of the interven-

tion are different men with a total target sample size of 60. As this is a pilot study, formal sam-

ple size calculations are not required [38]. In a review of 761 studies, the median target sample

size was 30, with a range between 20 and 50 [39]. Our target sample size of 60 seems therefore

appropriate, with a smaller group in the first delivery of the intervention to allow feedback on

the second delivery of the refined intervention and the pre-post survey testing with a slightly

larger group.

The recruitment process will be led by JK, a collaborator on the project and employed as

the part-time Recruitment Lead for the North-East of England and MKa, the part-time

Recruitment Lead for Scotland. JK and MKa are members of relevant communities and are an

important part of the research team. They are also members of two community organisations

that have agreed to collaborate with the study. JK and MKa will recruit through word of

mouth and through their Black-owned/Black dominated community organisations, which will

start in November 2023. The advertisement for the study will be communicated through these

community organisations, such as posted on the organisations’ social media, websites, email,

messenger or SMS where possible. If recruitment takes place through other community orga-

nisations which require involvement of gatekeepers, gatekeepers can explain the study to

potential participants but will not be actively or directly recruiting. Gatekeepers can share

information about the study, such as the participant information sheet, with interested indi-

viduals. Interested individuals may contact the research team directly, or the gatekeeper who

will pass their contact information to the research team. Information about the study, such as

the participant information sheet, will be provided to each participant in writing personally,

via email, or other virtual means, such as messenger, depending on participant’s preference.

The research team will contact the participant directly by phone or email to review the partici-

pant’s information and address any questions. If the person agrees to participate, an invite to

the study session(s) can be sent.

Table 2. Sample size specified per objective.

Study Phase Sample

Objective 1-exploration of barriers PICE group N = 12

Objective 2-design of intervention PICE group N = 12

Objective 3-training of peer

facilitators

PICE group N = 8

Objective 4-delivery of intervention Intervention 1 participants:

N = 20 (n = 10 in North-East, n = 10 in Scotland)

Objective 5-evaluation of

intervention

Intervention 1 participants: N = 20 (n = 10 in North-East, n = 10 in Scotland)

Objective 6-refinement of

intervention

PICE group N = 12

Objective 7-pilot test intervention Intervention 2 participants:

N = 40 (n = 20 in North-East, n = 20 in Scotland)

Objective 8-evaluate intervention From Intervention 2 participants: N = 20 (n = 10 in North-East, n = 10 in

Scotland)

Total overall PICE group N = 12

Study participants N = 60

https://doi.org/10.1371/journal.pone.0315288.t002
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Ethical considerations

Ethical approval for all work packages was obtained from the Research Ethics Committee of

the University of Sunderland on the 7th of December 2022 (#015660). We will comply with the

UK Research Integrity Office Code of Practice for Research throughout the project. Non-coer-

cive recruitment methods will be used such as posters and flyers. Participants will be reim-

bursed for travel and expense cost based on £25 per hour. Informed consent will start with

offering participants the participant information sheet, which will cover in clear and accessible

language what is involved in participating; benefits and risks; terms for withdrawal; usage of

the data; strategies for assuring ethical use of the data; contact details; and how to file a com-

plaint. Ahead of providing written consent, participants will be given the time to consider the

study information and will be given the opportunity to ask questions about the nature and

objectives of the study and possible risks associated with their participation. To make the Par-

ticipant Information Sheet as accessible as possible, summarised information will be presented

in video format too. Participant names, telephone numbers and/or email addresses will be col-

lected by the Recruitment Leads. These details will be kept in a separate file and transferred to

OneDrive from Outlook or research team members’ mobile phones; removal of the data from

the email/phones will be made as a precaution after the transfer to OneDrive. Access to files in

OneDrive will be restricted to researchers from the project’s research team only. We will also

ensure that documents are not downloadable onto other devices. After consent, each partici-

pant will be allocated a unique identification number. Audio recordings of interviews will be

identified by this identification number and not by personal identifier. All anonymised data

will be kept on the university’s secure and password-protected OneDrive. Audio recordings

will be transcribed by an external provider and any potentially identifying details will be

removed by the research team.

Work packages

The study comprises of eight work packages. The study adopts a progressive design to achieve

its aim, to co-design a culturally appropriate intervention to tackle barriers to early diagnosis

of prostate cancer for Black men in Scotland and the North-East of England using a commu-

nity-centred participatory approach. Each work package builds upon findings from the previ-

ous work package. This iterative approach ensures a comprehensive and coherent intervention

development process. As each of the work packages has its distinct objectives and methods, we

present the work packages separately.

Work Package 1 –exploring barriers to early diagnosis of prostate cancer. The objective

of Work Package (WP)1 is to explore barriers to early diagnosis of prostate cancer among

Black men in Scotland and the North-East of England. We will recruit a Public Involvement

and Community Engagement (PICE) group (n = 12) of men from Black communities com-

bined from the North-East of England and Scotland. Based on existing qualitative research, a

sample size of 12 is likely sufficient for this qualitative component, as it allows for in-depth

exploration of themes, potentially reaching data saturation [40]. The Recruitment Leads will

recruit the PICE group through the community organisations. To obtain wide-ranging per-

spectives, we use purposive sampling to target participants (aged 45+) and aim for diversity

regarding characteristics such as a) age, b) ethnicity, c) location. We will explore barriers and

facilitators to early diagnosis of prostate cancer to Black men in two online focus groups with

PICE members. This qualitative participatory approach allows for wide-ranging perspectives

to be incorporated into the intervention design [41]. To ensure data saturation can be reached,

we employ some flexibility in our data collection process and may conduct a third focus group

to reach data saturation, which could allow depth in the data and a more in-depth
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understanding of the issues involved. The focus groups will be digitally audio recorded and

transcription outsourced. The outcome of WP1 is to identify key barriers and facilitators to

early diagnosis of prostate cancer, to underpin intervention development.

Work Package 2 –prototype intervention development. The objective of WP2 is to co-

design a culturally acceptable peer-led intervention to tackle barriers to early diagnosis of pros-

tate cancer in Black men. Findings from the initial focus groups in WP1 provide a foundation

for the iterative process of intervention development through continued discussion in three

co-design workshops. This co-design phase uses a participatory approach with three online

workshops with the PICE group based on the World Café method to develop the intervention

[42]. The World Café method is a research method that focuses on fostering collaborative dia-

logue and conversation between participants in a group setting and is based on providing a

comfortable informal setting which facilitates the inclusion and exchange of diverse views on a

topic [42]. This method enables researchers to engage more deeply with the communities they

study and thus generates richer insights and is particularly useful for exploring topics and gen-

erating creative solutions to challenging problems [43]. The World Café method has been used

successfully with marginalised groups and provides a structured yet flexible way to engage par-

ticipants in meaningful dialogue and generate valuable insights and ideas. Participants are set

up in small groups, conducive to free flow of conversation. Participants are then presented

with the topic or question and asked to reflect on this for a few minutes, followed by a first

round of discussions to share ideas and insights. Groups are then changed, and participants

continue the conversation with a different group. This process is repeated several times, with

the aim of conversations developing progressively and reaching deeper insights. At the end,

participants come back together as a whole group to share insights and ideas emerged from

the discussions. The workshops will be digitally audio-recorded and transcription will be out-

sourced. Thematic analysis will be used to analyse and map data from the WP1 focus groups

and WP2 co-design workshops, to the I-SAM. Data analysis will be continuous and will feed

into the next workshop. Themes, barriers and facilitators emerging from data collected in

WP1, will be discussed with the PICE group in WP2 to find ways of developing potential solu-

tions and addressing these barriers in the intervention. Based on ideas generated by the PICE

group and an exploration of their views on barriers and ways of tackling these, a draft interven-

tion strategy will be developed by the research team from the I-SAM’s target intervention func-

tions, and policy categories, to improve access to screening. The three co-design workshops

will follow an iterative process, where the draft intervention strategies will be presented to the

PICE group and feedback on intervention strategies will be collected and incorporated into

the evolving draft design.

The intervention will be a peer-led, multidimensional community intervention. It will

incorporate multiple components that tackle barriers to early diagnosis: such as health educa-

tion, or possibly personal testimonials through survivors’ stories, if the PICE group believe

these are helpful. These components will be delivered in culturally appropriate ways. However,

this initial prototype of the intervention will be informed by further discussions with the PICE

group. APEASE criteria (Affordability, Practicability, Effectiveness and cost-effectiveness,

Acceptability, Side-effects/safety, Equity) will be applied when deciding on the intervention

strategy [44]. When deciding on an intervention strategy, each of these criteria should be con-

sidered and weighed against one another to determine the most appropriate course of action.

By considering each of these criteria, it can be ensured that the intervention strategy is both

effective and equitable, while also taking into account practical considerations such as cost and

feasibility. The outcome of WP2 is the design of the intervention.

Work Package 3 –peer facilitator training. The objective of WP3 is to train members of

the PICE group as ‘peer-facilitators’. Peer-facilitators are important in prostate cancer
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communication [45,46] and can act as trusted sources in intervention delivery. Peer-facilita-

tors also have a vital role in the sustainability of community interventions. We will recruit the

peer-facilitators from the PICE group and aim to have four peer-facilitators in each location.

We aim to run three two-hour online workshops to train the peer-facilitators, which will pro-

vide sufficient time to enhance their confidence and ensure familiarity with their roles. A train-

ing plan will be developed that covers the essential topics and skills that the peer facilitators

will need to be effective, which will include both theoretical and practical training, tailored to

the specific needs and context of the community. We will use interactive training methods to

engage the peer-facilitators such as role-playing, group discussions and hands-on activities.

We will also provide on-going support to peer-facilitators including regular feedback and

opportunities for continued development. After each session, we will collect feedback to

ensure areas for improvement can be identified. The outcome of WP4 is to develop trained

peer-facilitators to deliver the intervention.

Work Package 4 –prototype intervention delivery. The objective of WP4 is to deliver

the intervention in December 2023, facilitated by the peer-facilitators, to Black men aged 45+.

A purposive sample of Black men aged 45+ in Scotland (n = 10) and the North-East of England

(n = 10) will be recruited by the recruitment leads through community organisations. The

intervention will be delivered face-to-face to ensure inclusivity, although this does depend on

decisions made by the PICE group and any COVID-19 restrictions. The intervention will be

delivered once in each location. The outcome of WP4 is the initial delivery of the intervention.

Work Package 5 –prototype intervention evaluation. The objective of WP5 is to qualita-

tively evaluate the intervention through focus groups in December 2023. The initial interven-

tion will be evaluated through two focus groups with the intervention participants (n = 20):

one focus group in Scotland (n = 10) and one in the North-East of England (n = 10). We will

aim to conduct the focus groups face-to-face. The focus groups will cover feasibility and

acceptability of the intervention and the I-SAM will underpin the thematic analysis. Focus

groups are well-suited to understanding how people think and talk about early diagnosis of

cancer [47]. They present a more formalised approach to gathering design feedback than the

co-design workshops. We will develop a topic guide to explore in the focus groups what men

thought of the intervention’s acceptability, its content, delivery, recommendations for

improvements, and any potential impact they perceived the intervention to have in terms of

knowledge and attitudinal change towards early diagnosis of prostate cancer. Acceptability of

the revised intervention and materials will be explored using the Theoretical Framework of

Acceptability (TFA). TFA defines acceptability as “a multi-faceted construct that reflects the
extent to which people delivering or receiving a healthcare intervention consider it to be appropri-
ate, based on anticipated or experienced cognitive and emotional responses to the intervention”

[48]. TFA focuses on the extent to which an intervention is perceived as appropriate, relevant,

and feasible by those who are expected to use it. It provides insights into the factors that influ-

ence the acceptability of an intervention, such as the perceived benefits and risks, complexity,

compatibility with existing practices, and perceived social norms.

The outcome of WP5 provides insights and knowledge gained from the qualitative evalua-

tion, which will inform further changes to the intervention.

Work Package 6 –intervention refinement. The objective of WP6 is to refine the inter-

vention after the initial qualitative evaluation, early 2024. We will conduct an online focus

group with the PICE group (n = 12) to review the thematically analysed qualitative findings

from the focus groups with intervention participants in WP5. The online focus group data will

be analysed using inductive thematic analysis. Based on the participants’ perspectives on the

intervention, and underpinned by the I-SAM model, the intervention content and delivery

will be further adapted and refined in collaboration with the co-design group. The outcome of
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WP6 will provide a refined intervention based on understanding what worked and what

requires changing from the intervention’s initial delivery.

Work Package 7—refined intervention testing. The objective of WP7 is to deliver the

refined intervention and to pilot test the refined intervention through a cross-sectional survey

pre- and post-intervention in 2024. This phase of the study utilises a quasi-experimental pre-

post-test design. An experimental approach is not feasible within the timeline of the project. A

purposive sample of Black men aged 45+ in Scotland (n = 20) and the North-East of England

(n = 20) will be recruited through community organisations to receive the refined interven-

tion. The I-SAM will inform the data collection tool. A Knowledge, Attitudes and Practice

(KAP) survey will be constructed by adapting questions from the Knowledge of Prostate Can-

cer Questionnaire [49], Thomas Jefferson University Prostate Cancer Screening Survey [50],

Precaution Adoption Process Model (PAPM) [51], Cancer Awareness Measure 2020 [52], and

in line with the I-SAM a brief measure of constructs relating to capabilities, opportunities, and

motivations [53], to assess help-seeking in relation to prostate cancer. The survey will be con-

ducted prior to and post-exposure to the intervention. Surveys will be conducted using Com-

puter-Assisted Telephone Interviewing (CATI). Telephone surveys tend to have higher

response rates compared to self-completion surveys [54]. Two research assistants will be

trained to conduct the telephone surveys 1–2 weeks before the intervention, and 2-weeks post-

intervention. Qualtrics will be used to administer the survey online. Knowledge gained from

this phase will inform future feasibility testing of the intervention and provide preliminary

understanding of the intervention’s impact.

Work Package 8 –refined intervention evaluation. The objective of WP8 is to qualita-

tively evaluate the refined intervention after the second delivery has been conducted in WP7.

This qualitative evaluation will take a similar approach to the evaluation in WP5 and will again

be underpinned by TFA. The refined intervention will be evaluated through two focus groups,

using a similar topic guide used in WP5, unless change is required. A different group of will

take part than in WP5, i.e. a selection of the WP7 refined intervention participants with one

focus group in Scotland (n = 10) and one in the North-East of England (n = 10). After the

intervention delivery, WP7 participants will be asked if they would be willing to take part in a

focus group. This work package will help to achieve an in-depth understanding of participants’

perspectives in the refined intervention. This will help to develop further refinement and

improvements in the intervention strategies, which is key for the large-scale implementation

of the intervention. This work package will help to understand what men thought of the

refined intervention, its content, delivery, recommendations for improvements, and any

potential impact they perceived the intervention to have in terms of knowledge and attitudinal

change. The knowledge gained from the qualitative evaluation will inform further changes to

the intervention. Knowledge gained from this phase will inform further changes to the inter-

vention, which is key considering further testing of the intervention and future

implementation.

The summary of the work packages and objectives is shown in the study’s flow chart dia-

gram below (Fig 2).

Public involvement and community engagement. Public Involvement and Community

Engagement (PICE) is a crucial part of this project. Our participatory, community-centred co-

design approach to the development of the intervention, is also entirely based on engagement

with the community. The approach highlights our appreciation of ensuring the voice of the

communities whose health we aim to improve, is included in the intervention design and

development, to ensure public health interventions are culturally appropriate and effective.

We therefore aim to work in close partnership with the Black community. Our PICE group

informs the project at every stage. Having members of the community employed by the project
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Fig 2. PROCAN-B study flow chart.

https://doi.org/10.1371/journal.pone.0315288.g002
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(i.e. the Recruitment Leads) and be part of the research team, and working closely with com-

munity organisations, makes this work truly participatory. We will present interim and final

findings to the PICE group as the project continues, and seek their feedback throughout every

stage of the project. Black men affected by prostate cancer are crucial to the success of our proj-

ect. Including Black men who are prostate cancer survivors or who have engaged in help-seek-

ing behaviours regarding prostate cancer, would be ideal as part of the PICE/co-design or peer

facilitator group. It may be useful to include their stories in the intervention as personal testi-

monies, provided the co-design group believes this to be beneficial.

Data collection. The study comprises of multiple data collection points and methods, as

specified in the description of the work packages. The qualitative focus groups and interven-

tion sessions will be delivered by Black male members of the research team, if the PICE group

believe this is preferred. The qualitative components in WP5 and WP8 will aim to conduct

focus groups although individual interviews may be conducted if preferred by participants. In

the pre-post-test design in WP7 telephone surveys will be administered in Qualtrics. Instru-

ments required for the different phases of data collection are specified in Table 3.

Table 3. Data collection instruments.

Data Collection Work

package

Instruments

Qualitative focus groups

WP1

A topic guide has been developed to explore barriers and facilitators to early diagnosis

of prostate cancer (Box 1). Topics include (but are not limited to) barriers/enables to

seeking help, perspectives regarding known barriers such as awareness, challenges to

accessing healthcare, experiences with health care providers, embarrassment, cultural

barriers, social stigma, and masculinity.

Qualitative focus groups

WP5

A topic guide will be developed to explore feasibility and acceptability of the

intervention.

We will explore what men thought of the intervention, its delivery, recommendations

for improvements, and any potential impact they perceived the intervention to have in

terms of knowledge and attitudinal change.

Pilot test WP7 A Knowledge, Attitudes and Practice (KAP) survey has been constructed by adapting

questions from the Knowledge of Prostate Cancer Questionnaire [49], Thomas

Jefferson University Prostate Cancer Screening Survey [50], Precaution Adoption

Process Model (PAPM) [51], Cancer Awareness Measure 2020 [52]

Qualitative focus groups

WP8

A topic guide will be developed to explore feasibility and acceptability of the refined

intervention. We will explore what men thought of the intervention, its delivery,

recommendations for improvements, and any potential impact they perceived the

intervention to have in terms of knowledge and attitudinal change.

https://doi.org/10.1371/journal.pone.0315288.t003

Box 1. Topic guide subjects and example questions

• Knowledge and attitudes to prostate cancer (e.g. What do you think or feel when you

hear ‘prostate cancer’? How do you think other Black men think/feel about prostate

cancer?)

• Sources of Information (e.g. Where do you go for information about your health?

(probe: if participants do not seek health information, probe to explore that; are there

any differences in health seeking?)

• Help seeking attitudes (e.g. How do Black men feel about accessing healthcare?)

• Healthcare providers (e.g. How do you feel about your GP or nurse? (Probe: Do you

feel comfortable with them? Do you trust them?)
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Data analysis. Data analysis occurs at multiple points, as specified below.

Data analysis qualitative focus groups WP1: All focus groups are audio recorded, and

transcribed verbatim. Anonymised transcripts are thematically analysed using NVivo software

to support data management and map data from the focus groups and the co-design work-

shops to the I-SAM. Thematic analysis is a widely used method for analysing qualitative data.

It involves identifying patterns or themes within data that relate to the research question or

objectives [55]. The analysis occurs in two stages. First, we inductively examine the data to

identify barriers and facilitators to help-seeking drawing on the reflexive thematic analysis

approach. This iterative method involves a number of stages including: familiarisation with

the data; data coding; generation of initial codes, searching for themes; and reviewing of

themes [55]. This approach relies on the researcher to engage thoughtfully with the data, sys-

tematically identify and label features in the data that seem important in relation to the

research question and work collaboratively with other researchers to build a rich interpretation

of the data. Next, we conduct more deductive analysis of data, guided by I-SAM constructs.

This approach will help avoid ‘forcing’ data into pre-prescribed constructs and allow capture

of unexpected/divergent issues. Each transcript is independently coded then discussed by two

researchers. Themes generated by the analysis, and any disagreements between the two

researchers, are discussed and agreed amongst the project team, with additional sense-making

sessions involving the PICE group to ensure our findings reflect lived experience. A draft inter-

vention strategy is developed from the I-SAM and the Behaviour Change Wheel’s hubs of

sources of behaviour (capability, opportunity and motivation) intervention functions, and pol-

icy categories. Intervention content and mode of delivery are based on the I-SAM’s behaviour

change strategy. Data analysis is continuous and feeds into the next workshop.

Data analysis qualitative focus groups WP5 & WP8: All focus groups and/or interviews

will be audio recorded, and transcribed verbatim. Anonymised transcripts will be thematically

analysed using NVivo software to support data management. Each transcript will be indepen-

dently coded then discussed by two researchers. Themes generated by the analysis will be dis-

cussed and agreed amongst the project team, with additional sense-making sessions involving

PICE groups to ensure our findings reflect lived experience.

Data analysis Pilot test WP7: We will collect data at two points in time–pre-intervention,

and post-intervention, to be able to assess changes over time through visual inspection of the

data. Visual inspection of data involves examining the data using graphs and charts to identify

patterns, trends, outliers, and other features that can provide insight into the underlying phe-

nomena being studied. Change scores will be calculated for each participant on each variable.

Pre-and post-intervention scores will be plotted on a graph to assess trends in the sample. This

will provide an indication of the feasibility of collecting these data in this setting, some indica-

tion of the likely effects of the intervention, and will inform a larger feasibility study based on

our findings. The sample size (n = 40) of the pre-post survey design phase of the study is small

and statistical analysis of the data may be of limited use, as there could be insufficient power,

which can limit the ability to draw robust conclusions using traditional statistical methods

[56]. However, to inform feasibility of the pre-post test design and measurement of indepen-

dent and dependent variables, a McNemar’s test to compare categorical data will be conducted

to explore whether there is a change in the dependent variable ‘intention to engage in prostate

• Social and cultural factors (e.g. How do you think discussing issues such as prostate

cancer is perceived in the Black community? (probe: is this difficult? If so, why? How

could change be achieved if change is needed?).
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cancer screening’. In line with mixed-methods designs, qualitative themes will be integrated

with the quantitative findings which could be presented in a joined display [37].

Discussion

Prostate cancer presents a significant health inequality for Black men. Black men have a higher

mortality rate than any other racial or ethnic group [57]. Although ethnic variations in cancer

outcomes are not yet fully understood [10], it is evident that cancer inequalities need to be

addressed. Community-centred approaches and culturally tailored responses, such as the

approach proposed in the PROCAN-B study, can help address cancer inequalities [58,59].

Early diagnosis is an essential component in reducing the impact of cancer on individuals and

communities, is critical for improving the chances of survival and reducing the severity of

prostate cancer. However, Black men are not sufficiently aware of the risks and symptoms of

prostate cancer and they encounter barriers to help-seeking [13]. A community-centred and

participatory approach can help raise awareness of the risk of prostate cancer and encourage

Black men to seek early diagnosis. The history of systemic racism and discrimination in health-

care has led to a lack of trust in the medical system by many Black men [9]. This distrust can

make it challenging for Black men to seek medical care, including prostate cancer detection.

The strength of this work lies in the community-centred or participatory approach, which can

help build trust by engaging Black men in the process of addressing the issues and empowering

them to take charge of their health. There is a gap in knowledge regarding this important topic

in the UK. Novel approaches to engaging with target populations in tailored ways, such as the

PROCAN-B study, are critical to improving health outcomes for communities, particularly for

the Black community, who are at increased risk of prostate cancer. Working in community

and health partnerships would allow sustainable implementation of such health promotion

efforts [58,59]. To maximise impact, study findings will be disseminated in multiple ways to

reach a diverse audience, including the Black community, members of the public, public health

professionals and practitioners, and academic audiences. Dissemination strategies will be dis-

cussed with the PICE group and will include dissemination events, accessible materials such as

infographics and animation, as well as a publicly available manual detailing every step of the

study. The manual could function as a toolkit for practitioners and academics to support par-

ticipatory work. Study findings will also be written up in academic papers and presented at

conferences. Although there will be limitations to drawing conclusions regarding the effective-

ness of the intervention due to small sample sizes, the study does position itself well for a feasi-

bility trial to explore whether effectiveness can be investigated more robustly. The study

findings will not be generalisable due to the research design and small sample sizes, however

detailed descriptions of the settings, participants, and methods of recruitment will be offered

and findings could therefore be transferable to other settings. In particular, the participatory

and community-centred approach will be transferable to other settings, populations, and pub-

lic health issues. Future research could investigate the co-designed intervention more robustly

to test effectiveness in multiple sites across the UK, with a representative sample to obtain gen-

eralisability. In conclusion, the community-centred and participatory approach applied in the

PROCAN-B study to encourage early detection and diagnosis of prostate cancer for Black men

is crucial for addressing health inequalities, increasing awareness, building trust, and improv-

ing outcomes.
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and Evaluating a Computer-Based Prostate Cancer Decision Aid for African American Men. Health Pro-

mot Pract. 2015; 16(5):642–55. https://doi.org/10.1177/1524839915585737 PMID: 25983084

30. Cosma G, Brown D, Shopland N, Battersby S, Seymour-Smith S, Archer M, et al. PROCEE: a PROs-

tate Cancer Evaluation and Education serious game for African Caribbean men. Journal of enabling

technologies. 2016; 10(4):199.

31. Seymour-Smith S., Brown D. J., Burton A., Shopland N., Khan M., Thompson R., et al. Joint allies: Ben-

efits and tensions of co-producing a prostate cancer app for, and with, the Black British African-Carib-

bean community. Qualitative Research in Psychology. 2020; 18(4): 498–517. https://doi.org/10.1080/

14780887.2020.1861491

PLOS ONE The PROCAN-B study protocol: Early diagnosis of PROstate CANcer for Black men

PLOS ONE | https://doi.org/10.1371/journal.pone.0315288 December 31, 2024 16 / 18

https://www.prostate-cancer-research.org.uk/addressing-racial-disparities/
https://www.prostate-cancer-research.org.uk/addressing-racial-disparities/
https://prostatecanceruk.org/for-health-professionals/guidelines/interim-position-on-the-psa-blood-test-in-asymptomatic-men
https://prostatecanceruk.org/for-health-professionals/guidelines/interim-position-on-the-psa-blood-test-in-asymptomatic-men
https://doi.org/10.1007/s10903-013-9825-5
http://www.ncbi.nlm.nih.gov/pubmed/23576029
https://doi.org/10.1002/cncr.24249
http://www.ncbi.nlm.nih.gov/pubmed/19296516
https://doi.org/10.1016/s0027-9684%2815%2930521-6
http://www.ncbi.nlm.nih.gov/pubmed/20355345
https://doi.org/10.1002/pon.4219
https://doi.org/10.1002/pon.4219
http://www.ncbi.nlm.nih.gov/pubmed/27423059
https://doi.org/10.1016/j.profnurs.2005.05.006
http://www.ncbi.nlm.nih.gov/pubmed/16061168
https://doi.org/10.1093/heapro/dax083
https://doi.org/10.1093/heapro/dax083
http://www.ncbi.nlm.nih.gov/pubmed/29206912
https://doi.org/10.1353/hpu.2013.0033
http://www.ncbi.nlm.nih.gov/pubmed/23377736
https://doi.org/10.1353/hpu.2013.0033
http://www.ncbi.nlm.nih.gov/pubmed/23377736
https://doi.org/10.1353/hpu.2014.0148
https://doi.org/10.1353/hpu.2014.0148
http://www.ncbi.nlm.nih.gov/pubmed/25130238
https://doi.org/10.1177/1524839915585737
http://www.ncbi.nlm.nih.gov/pubmed/25983084
https://doi.org/10.1080/14780887.2020.1861491
https://doi.org/10.1080/14780887.2020.1861491
https://doi.org/10.1371/journal.pone.0315288


32. Hainsworth E, McGrowder E, McHugh J, Bancroft E, Mahabir S, Webber W, et al. How can we recruit

more men of African or African-Caribbean ancestry into our research? Co-creating a video to raise

awareness of prostate cancer risk and the PROFILE study. Res Involv Engagem. 2022 Apr 18; 8(1):14.

https://doi.org/10.1186/s40900-022-00347-9 PMID: 35436967

33. Robb KA. The integrated screening action model (I-SAM): A theory-based approach to inform interven-

tion development. Prev Med Rep. 2021; 23:101427. https://doi.org/10.1016/j.pmedr.2021.101427

PMID: 34189020

34. Weinstein ND, Sandman PM, Blalock SJ. The precaution adoption process model. Glanz K, editor.

Health behavior and health education: Theory, research, and practice. 2008;123–47.

35. West R, Michie S. A brief introduction to the COM-B Model of behaviour and the PRIME Theory of moti-

vation. Qeios. 2020. doi.org/10.32388/WW04E6.

36. Michie S, Stralen MM Van, West R. The behaviour change wheel: A new method for characterising and

designing behaviour change interventions. Implementation Science. 2011; 6 (42). https://doi.org/10.

1186/1748-5908-6-42 PMID: 21513547

37. Creswell JW, Plano Clark V. Designing and Conducting Mixed Methods Research: SAGE; 2011. 388–

9 p.

38. Billingham SA, Whitehead AL, Julious SA. An audit of sample sizes for pilot and feasibility trials being

undertaken in the United Kingdom registered in the United Kingdom Clinical Research Network data-

base. BMC Med Res Methodol. 2013; 13:104. https://doi.org/10.1186/1471-2288-13-104 PMID:

23961782

39. Totton N., Lin J., Julious S. et al. A review of sample sizes for UK pilot and feasibility studies on the

ISRCTN registry from 2013 to 2020. Pilot Feasibility Stud. 2023; 9:188. https://doi.org/10.1186/s40814-

023-01416-w PMID: 37990337

40. Guest G. How Many Interviews Are Enough?: An Experiment with Data Saturation and Variability. Field

Methods. 2006; 18(1):59–82.

41. Craig P, Dieppe P, MacIntyre S, Michie S, Nazareth I, Petticrew M. Developing and evaluating complex

interventions: the new Medical Research Council guidance. BMJ British medical journal. 2008; 337(1):

a1655–a1655. https://doi.org/10.1136/bmj.a1655 PMID: 18824488

42. Carson L. Designing a public conversation using the World Cafe method:[Paper in themed section: The

Value of Techniques Martin, Brian (ed.).]. Social Alternatives. 2011; 30(1):10.
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