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Abstract

Purpose

Prisoners have an increased risk of cardiovascular disease (CVD) compared to the general 

population. Knowledge and risk perception of CVD can influence engagement in 

preventative behaviours that lower an individual’s CVD risk. This study aimed to explore 

prisoners’ knowledge of CVD, and prisoners and staff’s perceptions of prisoners’ CVD risk. 

Design

This was a qualitative study in which semi-structured interviews were conducted with 16 

prisoners and 11 prison and National Health Services staff in a Scottish prison. Data were 

analysed thematically using the framework method. 

Findings

Most prisoners had limited knowledge of CVD as they could not describe it or could only 

identify one or two risk factors or cardiovascular events. Both prisoners and staff viewed 

prisoners’ CVD risk as either pertaining to one individual, or pertaining to the general 

prisoner population. Unhealthy behaviours that were believed to increase CVD risk were 

linked to three perceived consequences of imprisonment: mental health problems, boredom 

and powerlessness. 
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Originality

This is the first study to explore the CVD knowledge of prisoners, and perceptions of CVD risk 

from the perspectives of prisoners and prison staff. Findings from our study indicate that 

CVD education needs to be a priority for prisoners, addressing knowledge of CVD, its risk and 

risk perceptions. Additionally, our findings indicate that individual and socio-environmental 

factors linked to prisoners’ CVD risk need to be targeted to reduce this risk. Future research 

should focus on socio-environmental interventions that can lead to reducing the CVD risk of 

prisoners.

Keywords (4 -5): cardiovascular disease, knowledge, risk perception, education, health 

behaviours
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Introduction

Cardiovascular disease (CVD) is a major public health problem, accounting for nearly 17.9 

million deaths worldwide every year; 85% of these are due to heart attack and stroke (World 

Health Organization, 2017). In high-income countries, there is an inverse relationship 

between four markers of socioeconomic status (SES), i.e. income level, educational 

attainment, employment status, and neighbourhood socioeconomic factors, and CVD risk 

(Schultz et al., 2018). Prisoners mostly come from areas of low SES (Europe, 2014) and have 

low educational attainment (Natale, 2010; Prisoners’ Education Trust, 2015), therefore in 

many countries, they have an increased risk of CVD compared to the general population. 

CVD is a major cause of death in prisons in the USA (Noonan and Ginder, 2013), Russia 

(Bobrik et al., 2005) and England and Wales (Fazel and Benning, 2006). In an integrative 

review on CVD risk factors in prisoners, CVD accounted for 35% of health conditions, making 

it the third most prevalent condition in this population (Arries and Maposa, 2013). Further, 

prisoners in many high-income countries have a higher prevalence of common CVD risk 

factors compared to the general population (Fazel and Baillargeon, 2011; Wang et al., 2017; 

Packham et al., 2020). 

The risk of developing CVD (i.e. CVD risk) can be reduced by encouraging people to engage in 

preventative health behaviours such as regular physical activity and healthy eating (World 

Health Organization, 2020). A person’s knowledge and risk perception of CVD can influence 

their engagement in these preventative behaviours (Webster and Heeley, 2010). Risk 
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perceptions are people’s subjective judgments about chances of experiencing negative 

occurrences such as diseases (Paek and Hove, 2017), and are important in determining how 

people feel about and deal with these diseases. Risk perception is  influenced by how much 

people know and feel about risks (Paek and Hove, 2017). The concept of risk perception 

features in some behaviour change models, such as the Health Belief Model (Champion and 

Skinner, 2008) and Protection Motivation Theory (Tunner, Day and Crask, 1989); these 

theorise that people need to consider themselves vulnerable to a health threat, for example 

CVD, in order to take action to reduce that threat.

National surveys of the general population show that most people have inadequate 

knowledge about CVD and/or its risk factors (Potvin, Richard and Edwards, 2000; Reiner, 

Sonicki and Tedeschi-Reiner, 2010; Awad and Al-Nafisi, 2014). Socio-demographic factors 

such as increasing age, greater social deprivation and lower educational attainment are 

associated with less knowledge about CVD and/or its risk factors (Potvin, Richard and 

Edwards, 2000; Reiner, Sonicki and Tedeschi-Reiner, 2010; Awad and Al-Nafisi, 2014; 

Boateng et al., 2017). Studies exploring the perceptions of people with a high CVD risk found 

that most believed their risk of an event such as a heart attack was low; this was often due 

to insufficient knowledge of CVD and perceived good health (Meischke et al., 2000; Choi et 

al., 2008; Diaz et al., 2012; Boo et al., 2017). 

While knowledge and risk perceptions of CVD in the general population and high-risk groups 

have been explored, little is known about these in prison. Prisoners higher prevalence of 

CVD risk factors and higher mortality due to CVD (Bobrik et al., 2005; Fazel and Benning, 

2006; Wang et al., 2009; Arries and Maposa, 2013) means it is important to explore what 
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they know about CVD, and how they perceive their CVD risk. Such understanding will help to 

inform targeted interventions to reduce prisoners’ CVD risk and improve their overall health 

and wellbeing. This study aimed to explore prisoners’ knowledge of CVD, and prisoners and 

staff’s perceptions of prisoners’ CVD risk in a Scottish prison.

Methods

Study design and setting

This was a qualitative, exploratory study that involved semi-structured interviews with 

prisoners, prison staff and National Health Service (NHS) staff in a male prison in Scotland 

between August 2015 to January 2016. This study took place before a smoking ban was 

introduced to all Scottish prisons in November 2018 (Brown et al., 2020). The prison housed 

up to 500 men, aged 18 years and over, who were either: 1) on remand (awaiting trial); 2) 

serving a short-term sentence (less than four years); 3) serving a long-term sentence (four 

years or more); or 4) serving a life sentence (no set end point). The NHS provided a primary 

healthcare service to prisoners where they provided general lifestyle advice and there were 

special clinics for prisoners with more complex needs including those with long-term 

conditions such as CVD and type 2 diabetes. Additionally, there were several health 

promotion activities/facilities for prisoners including smoking cessation services, facilities for 

indoor and outdoor exercise and exclusive fitness sessions for prisoners 40 years and over.
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Sampling and Recruitment

Prisoners

We aimed to purposefully recruit a sample of 15-20 prisoners who varied in terms of 

engagement in health behaviours; this number was thought to be large enough to capture a 

range of perspectives in qualitative research (Green and Thorogood, 2014). As increased 

physical activity frequency is associated with increased motivation to engage in positive 

health behaviours (Biddle and Mutrie, 2008), we used this parameter to obtain our sample. 

Self-reported exercise frequency (days of exercise per week) was used as an estimate of 

physical activity frequency, classified as: high (five or more days); medium (three to four 

days); low (zero to two days per week). Prisoners were eligible to participate in the study if 

they were interested in taking part and met the prison’s requirements of current good 

behaviour. They were excluded if they were on remand, housed in the segregation unit or 

were non-English speaking.

Prisoners were recruited through advertisements posted in communal areas and by word of 

mouth. Three prisoners regarded as peer coaches in the prison were recruited by word of 

mouth via the study steering group to publicise the study to other prisoners with whom they 

had regular contact. Anyone interested in participating gave their names confidentially to a 

key contact in the prison, who then passed on these details to the main researcher. The key 
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contact distributed participant information sheets and arranged an interview time. 

Participating prisoners were given a dental pack as a gesture of thanks.

Staff

We aimed to recruit prison and NHS staff who had responsibility for the health and 

wellbeing of prisoners. The inclusion criteria were: 1) prison officers or managers who had a 

role in the approval, implementation or delivery of health promotion initiatives or health 

education classes; and 2) NHS nurses, doctors and allied health professionals who delivered 

healthcare or HP services to prisoners. Invitation letters were sent to the prison and NHS 

staff by the study steering group. Interested staff contacted the main researcher via email or 

the prison contact. The main researcher/prison contact sent staff a participant information 

sheet and arranged an interview time.

Ethical considerations

The study was approved by the University of Stirling’s School of Health Sciences Research 

Ethics Committee (SREC 14/15 – Paper No.22 – Version 1), the NHS West of Scotland 

Research Ethics Service Research Ethics Committee 3 (15/WS/0058) and the Scottish Prison 

Service Research Access and Ethics Committees between March and July 2015. 

Data collection
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The main researcher conducted all semi-structured, face-to-face interviews with prisoners 

and staff. During interviews, a prison officer was located within close proximity of the 

interview room to ensure participant and researcher safety. Before starting each interview, 

the main researcher went through the information sheet to ensure each participant 

understood what they were consenting to and that they were not coerced into participating. 

After, participants signed a consent form, indicating informed consent. An interview guide 

was used during interviews. For prisoners, questions focused on their knowledge of CVD or 

heart disease, perceptions of theirs and other prisoners’ CVD risk, and reasons for this. 

Prompts in the form of a verbal and visual description of atherosclerosis were used if 

prisoners said they knew little or nothing about the disease. For staff, questions only focused 

on their perceptions of the prisoners’ CVD risk and the reasons for this. All interviews were 

audio-recorded and data were transcribed verbatim by the main researcher. 

Data analysis

The data were thematically analysed using the framework method outlined by Richie et al. 

2014 (Ritchie et al., 2014). This method allowed researchers to compare the range of 

perspectives within and among the prisoners and prison and NHS staff. It also enabled a 

systematic and transparent approach to the data analysis process and facilitated reflective 

discussions between the main researcher and two other researchers, thus ensuring the 

trustworthiness of the study’s findings (Korstjens and Moser, 2018). The main researcher 

became familiar with the data by listening to each interview recording and reading the 

associated transcript. Four prisoner and four staff transcripts that were judged to be the 

most representative in terms of data coverage were independently coded by the researchers 
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using a combined inductive and deductive approach. This involved assigning labels to data 

and organising labels into larger groups of sub-themes and themes, to form an initial coding 

framework. This framework was reviewed to ensure that the meanings of themes were clear 

and relevant to the study’s aim. The main researcher applied this initial framework to the 

remaining transcripts and finalised it into a final coding framework, which was agreed upon 

by all researchers. NVivo 11 (International, 2016) was used to manage the data and to assist 

with data analysis.

Results

Participant characteristics

Sixteen prisoners and 11 prison and NHS staff were interviewed. Table I shows the 

characteristics of prisoners. Nine were aged 40 or over and all but one (K07IR) were serving a 

long-term sentence. Five prisoners reported low exercise frequency, six reported medium 

frequency and five reported high frequency. Four prisoners reported two or more health 

problems; the most common being smoking (seven). Other problems reported included 

being overweight (three), type 2 diabetes (two), and mental health problems (two). Four 

prisoners reported having a parent who died due to CVD, indicating a possible family history 

of the disease. Nine prisoners reported that their health had declined in prison, but of these, 

two said that their health had subsequently improved.

[Insert Table I here]
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Eleven staff members were interviewed (Table II). They comprised prison managers, health 

care staff and health promotion staff. To ensure anonymity, the staff’s specialised roles are 

not identified.

[Insert Table II here]

Knowledge of CVD

When prisoners were asked about what they knew about CVD or heart disease, answers 

were assessed as either showing limited knowledge of CVD or moderate knowledge of CVD.

Limited knowledge of CVD

Two-thirds (10) of the prisoners demonstrated a limited knowledge of CVD, with three being 

unable to describe CVD. Of these, two (K12IR and K13IR) believed this was because CVD did 

not concern them; this was despite both self-reporting at least one CVD risk factor: 

“Aye, aye. Just not really gave it much thought. It's not as if it comes up or I 

really need to know about it, really, you know what I mean.” (K12IR, <40 

years, long-term sentence)

The third prisoner (K03IR) could not describe CVD but was able to recall pieces of 

information he had picked up from the media:  

“Well disease wise, I don’t know much about that … I’ve heard you 

can have heart attacks and you don’t really know you’ve had one... 
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You had a wee small heart attack which maybe tends to build up to a 

big one which actually did the damage.” (K03IR, ≥40 years, long-term 

sentence)

Seven prisoners were able to provide some descriptions of CVD, mainly in relation to one or 

two risk factors (“It’s like smoking, isn’t it? I’m a heavy smoker as well, very heavy smoker” 

K14IR, ≥40 years, long-term sentence), or knew that it was related to the heart and 

associated blood vessels (“I think straight away the heart, something with the veins, the 

arteries” K05IR, ≥40 years, long-term sentence). Three of these seven prisoners were able to 

go a step further, and describe, albeit in basic terms, the process of atherosclerosis (the 

condition that could lead to CVD), without being prompted: 

“It’s [CVD] the heart, ain’t it? It’s all the arteries and veins and things 

going to the heart. And it’s the build-up of fatty deposits, ain’t it? And 

that’s about it, ain’t it?” (K02IR, <40 years, long-term sentence)

Moderate knowledge of CVD

One third (six) of the prisoners knew more and were able to describe risk factors, 

cardiovascular events and CVD symptoms. They acquired their knowledge through 

educational courses in the prison, such as fitness qualifications. Despite demonstrating 

having more knowledge compared to those with limited knowledge, these prisoners were 
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not able to fully articulate the differences between CVD symptoms and cardiovascular 

events:

“Well it comes under, well a lot of categories come under one. You’ve 

got like angina, high blood pressure, heart attacks, also it’s to do with 

your cholesterol levels…” (K07IR, <40 years, short-term sentence)

Further evidence of limited understanding came from one prisoner who misunderstood 

what the word ‘cardiovascular’ meant:

“Heart and lungs. Cardio is your heart and vascular is your lung. I’ve 

seen stuff like that … cardiovascular disease just means bad heart 

and bad lungs.” (K04IR, <40 years, long-term sentence)

Prisoner and staff perceptions of prisoners’ CVD risk

Regardless of their CVD knowledge, all prisoners were able to say whether they or other 

prisoners were at risk of developing CVD and why. All staff also provided reasons why they 

thought prisoners were at risk. In comparing participants’ responses, three themes were 

identified: 1) CVD risk as personal/individual; 2) CVD risk as general; and 3) CVD risk linked to 

perceived consequences of imprisonment. Overall, these responses demonstrated that 

participants’ understanding of CVD and CVD risk was limited. 

CVD risk as personal/individual
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Some prisoners believed they were personally at risk of CVD and generally attributed this to 

a single CVD risk factor; this was despite some reporting more than one risk factor. Only a 

few prisoners expressed concern over and a desire to reduce their CVD risk, but lacked 

specific knowledge of how to do so:

“I know I am [at risk of CVD] because my cholesterol’s high and I’ve 

been trying to get that down. I don’t know much about how to get 

that down. But don’t eat certain things, I know that. But the last time 

I checked it, it was up at five or six. So, I need to do deal with that.” 

(K02IR, <40 years, long-term sentence)

Other prisoners were less concerned about their personal CVD risk and did not express a 

desire to reduce it. This was linked to a few factors, the most prominent being perceived 

health status, i.e. how healthy they were. Several prisoners viewed their health as good 

because they engaged in healthy behaviours (mainly physical activity) on a regular basis. A 

few recalled that in the past, they were more conscious of engaging in healthy behaviours, 

but factors such as increasing age and boredom reduced their motivation to do so currently:

“My old man, my father, he died of a heart attack and I know it runs 

in my family so I'm always a wee bit self-conscious about that. I think 

that's maybe why I used to try and keep myself fit all the time. But as 

I said, I'm getting older and I'm losing interest.” (K12IR, <40 years, 

long-term sentence)
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Another factor that limited concern for personal CVD risk was a fatalistic attitude, 

i.e. a belief that one was destined to die of CVD because family members also died 

of the disease:

“It [CVD] is in my family … Cancers and strokes and stuff like that. 

Aye, my mother died young, my father and all, all my grandparents. 

They all died in their early 50s. It’s looking like it’s all going to be on 

the cards [for me].” (K14IR, >40 years, long-term sentence)

Most NHS staff believed there were individual prisoners who had a personal CVD risk; this 

was similar to prisoners’ perceptions of personal risk. These NHS staff thought prisoners’ risk 

was due to engaging in unhealthy behaviours in prison, and ‘pre-disposing’ factors prisoners 

brought with them from the community:

“I’m thinking about one chap ... He’s 50 years of age, and he’s serving 

his first sentence and he has been a dependent drinker for probably 

as long as he can remember ... With the alcohol use, I’m sure that has 

had some impact on his cardiovascular health.” (K06NS, NHS staff) 

CVD risk as general

A few prisoners perceived CVD risk in ‘general’ terms, where prisoners as a group were 

thought to be at risk of CVD due to being physically inactive, eating unhealthily, being 

overweight or appearing physically unfit. Most prisoners who viewed CVD risk in this way 
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suggested that other prisoners were personally responsible for falling into these ‘at risk’ 

categories:

“A few [men are at risk] … Well the fact that, the size of them for a 

start. You always know about being overweight and you never do 

anything about it.” (K07IR, <40 years, short-term sentence)

Most prison staff also viewed prisoners’ CVD risk as general. Similar to prisoners, these 

prison staff mostly linked CVD risk to their perceptions of prisoners’ health status and 

physical appearance. Most prison staff shared a belief that prisoners who lacked concern for 

their health would not engage in preventative behaviours, thus increasing their CVD risk. 

Perceived lack of concern for health was mainly determined by how often the prisoners 

attended the prison gym: 

“I think there are prisoners who are at risk, but there is also like a lot 

of prisoners who take their health quite seriously and they spend a lot 

of time in the gym. So, for them guys, I’d say no, it’s not a problem. 

But for all the other guys that just don’t use the gym, that just sit 

about, then aye, they’re probably at risk.” (K08PS, prison staff)

One member of the prison staff who knew that CVD risk was linked to certain behaviours 

believed that prisoners who engaged in these behaviours both in and out of prison, had a 

high CVD risk:  
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“Well I mean I don’t have a medical background but I guess, if you 

think about it … something like 70 or 80% of prisoners smoke … and 

some have prior extensive use of alcohol. I’m guessing those are all 

contributing factors to CVD.” (K09PS, prison staff)

CVD risk linked to perceived consequences of imprisonment

Evident in the findings so far is that prisoners’ CVD risk was linked to behavioural risk factors, 

particularly smoking, physical inactivity and unhealthy eating. Overall, participants believed 

these factors were strongly linked to the perceived consequences of imprisonment. These 

are presented as three sub-themes below: mental health problems, boredom and 

powerlessness. 

Mental health problems

Although only two prisoners reported a mental health problem, several others mentioned 

experiencing worsening mental health while imprisoned. Most prisoners and staff believed 

that imprisonment either caused mental health problems to develop or exacerbated pre-

existing ones. Reasons for this included being ‘stuck’ in prison, having a monotonous daily 

routine and receiving bad news while imprisoned. The most commonly mentioned mental 

health problems were stress, anxiety and depression. Several prisoners said that comfort 

eating and smoking helped them cope with these problems. Most knew these behaviours 

were harmful to their health and expressed frustration, regret or guilt, for engaging in these:  
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“I never used to smoke before I came into jail. I think that it’s through 

stress I smoke. I smoke about 20 to 30 [a day]. It’s stupid … I wish I 

didn’t smoke. I suppose it’s a wee bit of depression, isn’t it? Stuck in 

jail.” (K16IR, ≥40 years, long-term sentence)

Similarly, staff reported that prisoners experiencing poor mental health tended to stop 

engaging in the social aspects of prison life and isolated themselves to cope with these 

problems:

“I’m not like clued up too much [about CVD], but certainly from a lot 

of the guys that I’ve worked with, potentially yeah [they are at risk of 

CVD] … Mental health wise as well, they’ll fall maybe sort of into 

depression, sort of regress into themselves so they’ll just tend to 

spend their time sort of lying in their cells..” (K05NS, NHS staff)

Boredom

Another perceived consequence of imprisonment linked to CVD risk was boredom. The lack 

of activities and the monotony of the daily routine were often given as reasons why 

prisoners engaged in unhealthy behaviours. Again, many prisoners knew these behaviours 

were harmful to health, but felt unable to give them up because there would be nothing else 

for them to do. In this way, boredom led to a lack of motivation to engage in preventative 

behaviours:    
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“I keep saying I'm going to stop [smoking] … It's just in here because 

there's nothing else to do. You've got a lot of free time on your hands. 

It's either I smoke or eat all sorts of rubbish, one of the two.” (K12IR, 

<40 years, long-term sentence)

While most prisoners believed there was lack of activities in the prison, a few admitted that 

it was not being able to participate in their usual physical activities before imprisonment, 

such as walking and fishing, which led to boredom. The absence of such suitable alternatives 

in prison led to general demotivation to engage in any type of available physical activity: 

“I know there’s a small gym up on the wing up there … I have no 

interest in it. My sport outside is fishing, so we’d walk … In here, 

you’re hanging about the wing there and there’s nothing to do. 

There’s intent basically, intent to do nothing.” (K14IR, ≥40 years, 

long-term sentence)

All prisoners acknowledged that comfort eating was often triggered by boredom. Unhealthy 

snacks such as sweets and crisps were readily available in the prison canteen and many 

prisoners regularly ate these to pass the time, particularly at night when they were confined 

to their cells. As with other behaviours, prisoners knew that comfort eating was harmful to 

health, but it was accepted as part of the prison culture:

“But here it’s just so easy just to go in your cell at night time, just kick 

back and relax and don’t do anything … Comfort eating, boredom. 
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When that door gets locked, that's you.” (K10IR, ≥40 years, long-term 

sentence) 

Similarly, most staff acknowledged that the lack of activities in the prison led to boredom, 

which led to unhealthy eating habits:

“They have nothing else to do with their time, but sit in the tip, watch tele and 

eat rubbish ... what do they instead? Eat crisps and chocolate and general 

rubbish.” (K01NS, NHS staff)

Powerlessness

Prisoners and NHS staff linked mental health problems and boredom to a third perceived 

consequence of imprisonment, i.e. powerlessness. Most prisoners believed that restricted 

movement reduced their autonomy to exercise when they wanted. More poignantly, there 

was a seemingly unlimited availability of unhealthy food options provided by the prison, 

which reduced prisoners’ control, often leading to impulse buying and subsequent comfort 

eating:

“It’s (visiting the canteen) like going to an ice cream van … We’ll look 

through the grill gate and you’ve got all the shelves full of sweeties … 

even if they’re [prisoners] going to buy their tobacco, they come back 
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with a big bag of chocolate because it’s there looking at them.” 

(K01IR, ≥40 years, long-term sentence)

In contrast, staff had mixed views regarding the availability of unhealthy food and its 

influence on prisoners’ control. NHS staff generally believed this availability impacted 

negatively on prisoners’ ability to control their eating (“they tend to fall in a trap maybe 

gaining a bit more weight coming in here, unhealthy eating”, KO5NS, NHS staff). While 

prison staff acknowledged that temptation arose from the availability of unhealthy food 

options, they believed that prisoners did have control over and responsibility for their own 

choices. These staff thought other factors such as the prisoners’ background and limited 

knowledge of nutrition had a bigger impact on prisoners’ control and choice: 

“What I can say to everybody about nutrition in the jail is you could 

choose to be healthy. Where the problem comes is, it’s very easy to 

have chips every day. I’m not saying every time I go to the canteen 

I’m always gonna take the salads, but at the same time, the lack of 

knowledge that some prisoners have got, whether it be their 

background, their upbringing, or they just don’t know, that could be 

it.” (K07PS, prison staff)

Discussion

Summary
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This qualitative study aimed to explore prisoners’ knowledge of CVD and prisoners and 

staff’s perceptions of prisoners’ CVD risk. We found that while most prisoners had limited 

knowledge of CVD, a few had a moderate amount through participation in prison courses. 

Both prisoners and staff perceived prisoners’ CVD risk as either pertaining to one individual, 

or pertaining to the general prisoner population. Several prisoners lacked concern for their 

perceived CVD risk, and the few who wanted to reduce this risk lacked the knowledge to do 

so. The unhealthy behaviours that participants believed contributed to increased CVD risk 

were linked to three perceived consequences of imprisonment: mental health problems, 

boredom and powerlessness. Prisoners and staff shared similar beliefs regarding the role 

that mental health problems and boredom played in reducing motivation to engage in 

preventative behaviours. However, there were differing views between NHS and prison staff 

over powerlessness, which was mainly discussed in relation to the availability of unhealthy 

food options in the prison. NHS staff believed this availability limited prisoners’ control over 

their spending and eating habits, while prison staff believed that personal factors such as 

prisoners’ knowledge of nutrition, impacted on control over these habits. 

Comparison with previous research

To our best knowledge, this is the first study to explore knowledge of CVD and CVD risk 

perceptions from the perspectives of prisoners and staff. One previous study explored how 

CVD and its risk factors were managed in recently released prisoners with diagnosed CVD, or 

CVD risk factors in a prison in Connecticut, USA (Thomas et al., 2016). Prior research also 

explored how prisoners conceptualise their general health or illness experience (Smith, 

2002; Plugge, Douglas and Fitzpatrick, 2008; Woodall, 2010; Pulford et al., 2013), but not 
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their perceptions of CVD risk. Therefore, the findings from this study are unique and 

contribute to gaps in the literature regarding CVD knowledge and risk perceptions in prison.

Our finding that most prisoners had limited knowledge of CVD complements findings from 

quantitative studies that explored CVD knowledge in the general public (Potvin, Richard and 

Edwards, 2000; Reiner, Sonicki and Tedeschi-Reiner, 2010), young adults (Trejo et al., 2018), 

women (Mosca et al., 2000), and high-risk groups (Choi et al., 2008; Homko et al., 2008; 

Ghosh-Swaby and Kuriya, 2019); these found that most people have basic knowledge of CVD 

or heart disease, and/or its risk factors. There are three possible reasons why most prisoners 

had limited knowledge of CVD. Frist, some mentioned that they had never heard of the 

disease, or never had to think about it prior to participating in this study. This suggests that 

CVD may have never featured in their conversations with others, including healthcare 

professionals. This is concerning as most prisoners reported having one or more risk factors, 

which can increase CVD risk. Second, most prisoners did not have any ‘formal’ education 

about CVD but instead gained their knowledge through other means such as the media, 

which is a primary source for people’s CVD knowledge (Ritchie, Herscovitch and Norfor, 

1994; Pancioli et al., 1998; Mosca et al., 2010; Bartlo, Irion and Voorhees, 2020). It is 

possible that when prisoners acquired knowledge this way, they may not have considered it 

relevant at the time and would therefore be less likely to remember details; this was evident 

through misunderstandings and misconceptions about CVD risk demonstrated in discussions 

with prisoners. Studies on other high-risk groups similarly found that misunderstanding and 

misconceptions of CVD and its risks are common (Webster and Heeley, 2010; Boo et al., 

2017). Third, studies show that people with lower educational attainment have less CVD 
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knowledge (Potvin, Richard and Edwards, 2000; Lynch et al., 2006; Reiner, Sonicki and 

Tedeschi-Reiner, 2010; Boateng et al., 2017); while we did not assess the educational status 

of the prisoners in our study, it is widely known that most prisoners in the UK have low 

educational attainment (Natale, 2010; Prisoners’ Education Trust, 2015). 

Interestingly, despite most prisoners knowing little about CVD, all were able to say whether 

they or others were at risk of CVD. Knowledge can be important in determining the risk of a 

disease (Johnson, 1993), thus people may be unable to judge the severity of a risk without 

adequate knowledge (Weinstein, 1999). However, other factors  can contribute to subjective 

CVD risk assessments (Choi et al., 2008; Webster and Heeley, 2010). We found that most 

prisoners judged theirs and others’ CVD risk primarily on perceived health status. Similarly, 

Choi et al. (Choi et al., 2008) found that people with type 2 diabetes who perceived their 

health as good, believed their risk of coronary heart disease was low. Likewise, Meischke et 

al. (Meischke et al., 2000) found that in people with an increased risk of a heart attack, 

perceived good health was associated with lower perception of having a heart attack. There 

are dangers in assessing CVD risk based on perceived health; people with CVD or who have a 

high risk CVD are often asymptomatic and can appear healthy until they experience a 

cardiovascular event such as a heart attack or stroke (JBS3, 2014). Thus, providing accurate 

information to prisoners about CVD risk is important; given prisoners’ focus on fitness and 

health, these can be used as starting points for these discussions (Saleh et al., 2019). 

Interestingly, we also found that most staff judged prisoners’ CVD risk based on perceived 

health status, although some NHS staff did consider individual health behaviours. This 
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suggests that staff, both prison and NHS, may also benefit from receiving accurate 

information about CVD risk.

In comparing the prisoners’ and staff’s perceptions of prisoners’ CVD risk, we found that 

both groups mostly referred to behavioural risk factors (mainly smoking, physical inactivity 

and unhealthy eating), stress and family history. This supports evidence that people from 

general and vulnerable populations mostly identify behavioural factors (Marteau et al., 

1995; Pancioli et al., 1998; Potvin, Richard and Edwards, 2000; Trejo et al., 2018), stress 

(Ritchie, Herscovitch and Norfor, 1994; Hunt et al., 2000; Carroll et al., 2003) and family 

history (Marteau et al., 1995; Hunt et al., 2000; Carroll et al., 2003), as contributing to CVD 

risk. These studies show that people often do not identify metabolic risk factors such as 

hypertension, high cholesterol and high blood sugar, all of which are prevalent in prison 

populations (Arries and Maposa, 2013; Wang et al., 2017; Packham et al., 2020). This was 

evident in our study where two prisoners did not consider their type 2 diabetes when 

discussing their perceived CVD risk. Other research has found that people with type 2 

diabetes are often unaware it is a CVD risk factor (Wartak et al., 2011; Kilkenny et al., 2017), 

and therefore underestimate their personal CVD risk (Van Der Weijden et al., 2007; Diaz et 

al., 2012). As type 2 diabetes increases the risk of developing CVD by two to four times 

compared to people without the condition (World Health Federation, 2017), there is a need 

to increase the awareness of this and other metabolic risk factors among prisoners and staff.

This study shows there is a need for CVD education in prison, which addresses knowledge of 

CVD, its risk and risk perceptions, especially given prisoners’ limited knowledge of CVD and 

its risks, and the high prevalence of CVD risk factors in prison populations. It is important 
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that strategies for effectively communicating this information to prisoners are explored, as 

many detainees have low educational attainment (Natale, 2010; Prisoners’ Education Trust, 

2015), and communicating information about CVD can generally be challenging and complex 

(Waldron et al., 2011). Based on findings  from our study and previous research (Webster 

and Heeley, 2010; Waldron et al., 2011), simple language and visual aids presented over 

short timeframes may be useful for communicating with prisoners. Staff who have a 

healthcare role with prisoners will also benefit from CVD education, as this may enable them 

to better support prisoners to engage in preventative behaviours. 

A novel finding is that our participants linked unhealthy behaviours that increase CVD risk to 

individual-level factors i.e., mental health problems, boredom and powerlessness, that 

lowered prisoners’ motivation to engage in preventative health behaviours. However, these 

factors were majorly influenced by social and environmental factors such as the 

monotonous daily regime, large availability of unhealthy food and a culture of unhealthy 

eating. Though other qualitative studies did not specifically focus on perceived CVD risk, they 

similarly found that socio-environmental factors such as restrictive regimes, the availability 

of unhealthy food, etc. did reduce prisoners’ motivation to engage in healthy behaviours 

such as physical activity and healthy eating (de Viggiani, 2006; De Viggiani, 2007; Woodall, 

2010). Our findings highlight the importance of targeting socio-environmental factors, not 

just individual factors, to reduce prisoners’ CVD risk. Unfortunately, most interventions to 

lower prisoners’ CVD risk or improve their cardiovascular health focus on individual factors 

(Mohan et al., 2018). There are promising socio-environmental interventions that have 

shown promise  in improving factors and behaviours that can decrease CVD risk. For 
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example, gardening interventions where prisoners grow their own fruits and vegetables 

have been shown to improve mental health and healthy eating habits, which in turn have led 

to improved perceptions of overall health and wellbeing among prisoners (Brown et al., 

2016; Timler, Brown and Varcoe, 2019). Greenspaces in prison have also been found to 

improve prisoners’ mental health and wellbeing (Moran et al., 2020). Therefore, future 

research should explore if and how these interventions can lower CVD risk and improve 

physical and mental health outcomes on a short and long-term basis in prison. Developing 

socio-environmental interventions also requires input from multiple prisoner health 

stakeholders.  Therefore, there also needs to be a focus on building partnership working 

among prison staff, NHS staff, outside agencies and researchers. 

Strengths and limitations

We used a qualitative approach to understand prisoners’ knowledge of CVD. Previous 

studies in non-prison settings have used questionnaires to assess CVD knowledge, which 

include a list of potential CVD risk factors (Homko et al., 2008; Wartak et al., 2011). Including 

potential risk factors can prompt recall and limit researchers’ understanding of the extent to 

which participants understand CVD and CVD risk (Wartak et al., 2011). Our qualitative 

approach allowed for any misunderstandings or misconceptions about CVD and CVD risk to 

be identified. It also allowed us to observe the type of language prisoners use when 

describing CVD, and how prisoners received and processed information about CVD and 

related issues. Further, it allowed us to observe first-hand the usefulness of visualisation (via 
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a visual aid to explain atherosclerosis), as a technique to communicate information about 

CVD. There were some limitations. First, most prisoners interviewed were serving a long-

term sentence; it is possible that their perspectives may differ from short-term prisoners’. 

Second, our study was conducted in a private prison, thus our findings cannot be generalised 

to state-run prisons. Third, we did not objectively measure the prisoners’ actual CVD risk; it 

may have been useful to see how the prisoners’ actual CVD risk compared to their perceived 

personal risk, given that many people either underestimate or overestimate person risk 

(Webster and Heeley, 2010). 

Conclusion

This study provides new insights into prisoners’ knowledge of CVD and prisoners and staff’s 

perceptions of prisoners’ CVD risk. Our findings indicate that detainees had limited 

knowledge of CVD and its risks and highlight the need for CVD education among prisoners.  

Socio-environmental factors that impact on individual-level factors that reduce prisoners’ 

motivation to engage in preventative health behaviours must be targeted to reduce 

prisoners’ CVD risk. Future research should focus on developing socio-environmental 

interventions to reduce prisoners’ CVD risk.

Funding

This study was undertaken as part of a Doctoral studentship, which was partly funded by 

NHS Ayrshire & Arran.

Page 28 of 44International Journal of Prisoner Health

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



International Journal of Prisoner Health
29

Conflicts of interest

None to declare.

References

Arries, E. J. and Maposa, S. (2013) ‘Cardiovascular risk factors among prisoners: 

an integrative review’, Journal of Forensic Nursing, 9(1), pp. 52–64.

Awad, A. and Al-Nafisi, H. (2014) ‘Questinnaire of Public knowledge of 

cardiovascular disease and its risk factors in Kuwait: a cross-sectional survey’, 

BMC Public Health, 14(1131), pp. 1471–2458. Available at: 

https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-14-

1131.

Bartlo, P., Irion, G. and Voorhees, J. (2020) ‘Assessment of the Knowledge Level 

Regarding Cardiovascular Disease Risk Factors: Comparison Across Age Groups’, 

Journal of Community Health. Springer US, (0123456789). doi: 

10.1007/s10900-020-00824-w.

Biddle, S. J. H. and Mutrie, N. (2008) Psychology of Physical Activity - 

Determinants, Well-Being & Interventions. 2nd edn. Abingdon, OX: Routledge.

Page 29 of 44 International Journal of Prisoner Health

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



International Journal of Prisoner Health
30

Boateng, D. et al. (2017) ‘Knowledge and awareness of and perception towards 

cardiovascular disease risk in sub-Saharan Africa: A systematic review’, PLoS 

ONE, 12(12), pp. 1–21. doi: 10.1371/journal.pone.0189264.

Bobrik, A. et al. (2005) ‘Prison health in Russia: the larger picture’, Journal of 

public health policy, pp. 30–59.

Boo, S. et al. (2017) ‘Knowledge and perception of cardiovascular disease risk 

among patients with rheumatoid arthritis’, PLoS ONE, 12(4), pp. 1–12. doi: 

10.1371/journal.pone.0176291.

Brown, A. et al. (2020) ‘Perspectives on smokefree prison policy among people 

in custody in Scotland’, International Journal of Prisoner Health, 16(4), pp. 389–

402. doi: 10.1108/IJPH-12-2019-0065.

Brown, G. et al. (2016) ‘An Evaluation of the Master Gardener Programme at 

HMP Rye Hill: A Horticultural Intervention with Substance Misusing Offenders.’, 

Prison Service Journal, (225), p. 45. Available at: 

http://ezproxy.derby.ac.uk/login?url=http://search.ebscohost.com/login.aspx?

direct=true&db=edo&AN=115961334&site=eds-live.

Page 30 of 44International Journal of Prisoner Health

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



International Journal of Prisoner Health
31

Carroll, C. et al. (2003) ‘How do people with Type 2 diabetes perceive and 

respond to cardiovascular risk?’, Diabetic Medicine, 20(5), pp. 355–360. doi: 

10.1046/j.1464-5491.2003.00910.x.

Champion, V. . and Skinner, C. . (2008) ‘The health belief model’, in Glanz, K. 

and et al. (eds) Health behaviour and health education: theory, research and 

practice. 4th edn. San Francisco, CA: Jossey-Bass, pp. 45–65.

Choi, S. et al. (2008) ‘Perceptions of coronary heart disease risk in Korean 

immigrants with type 2 diabetes.’, The Diabetes educator, 34(3), pp. 484–492. 

doi: 10.1177/0145721708316949.

Diaz, V. A. et al. (2012) ‘Cardiovascular and diabetes risk perception in a 

hispanic community sample’, Ethnicity and Disease, 22(1), pp. 5–11. doi: 

10.13016/zqpe-wxj5.

Europe, W. R. O. for (2014) Prisons and health. Edited by S. Enggist et al. 

Copenhagen, Denmark: WHO Regional Office for Europe.

Fazel, S. and Baillargeon, J. (2011) ‘The health of prisoners’, Lancet, 377, pp. 

956–965.

Page 31 of 44 International Journal of Prisoner Health

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



International Journal of Prisoner Health
32

Fazel, S. and Benning, R. (2006) ‘Natural deaths in male prisoners: A 20-year 

mortality study’, European Journal of Public Health, 16(4), pp. 441–444. doi: 

10.1093/eurpub/cki223.

Ghosh-Swaby, O. R. and Kuriya, B. (2019) ‘Awareness and perceived risk of 

cardiovascular disease among individuals living with rheumatoid arthritis is low: 

Results of a systematic literature review’, Arthritis Research and Therapy. 

Arthritis Research & Therapy, 21(1), pp. 1–7. doi: 10.1186/s13075-019-1817-y.

Green, J. and Thorogood, N. (2014) Qualitative methods for health research. 

3rd edn. London, UK: SAGE Publications Ltd.

Homko, C. J. et al. (2008) ‘Cardiovascular disease knowledge and risk 

perception among underserved individuals at increased risk of cardiovascular 

disease’, Journal of Cardiovascular Nursing, 23(4), pp. 332–337. doi: 

10.1097/01.JCN.0000317432.44586.aa.

Hunt, K. et al. (2000) ‘Are perceptions of a family history of heart disease 

related to health-related attitudes and behaviour?’, Health Education Research, 

15(2), pp. 131–143. doi: 10.1093/her/15.2.131.

Page 32 of 44International Journal of Prisoner Health

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



International Journal of Prisoner Health
33

International, Q. S. R. (2016) ‘NVivo 11 for Windows - flexible solutions for your 

qualitative research needs.’

JBS3 (2014) ‘Joint British Societies’ consensus recommendations for the 

prevention of cardiovascular disease (JBS3)’, Heart, 100, pp. ii1–ii67. doi: 

10.1136/heartjnl-2014-305693 [doi].

Johnson, B. (1993) ‘Advancing Understanding of Knowledge’s Role in Lay Risk 

Perception’, RISK: Health, Safety & Environment (1990-2002), 4(3), p. 3.

Kilkenny, M. F. et al. (2017) ‘Knowledge of risk factors for diabetes or 

cardiovascular disease (CVD) is poor among individuals with risk factors for 

CVD’, PLoS ONE, 12(2), pp. 1–11. doi: 10.1371/journal.pone.0172941.

Korstjens, I. and Moser, A. (2018) ‘Series: Practical guidance to qualitative 

research. Part 4: Trustworthiness and publishing’, European Journal of General 

Practice. Informa UK Limited, trading as Taylor & Francis Group, 24(1), pp. 120–

124. doi: 10.1080/13814788.2017.1375092.

Lynch, E. B. et al. (2006) ‘Cardiovascular disease risk factor knowledge in young 

adults and 10-year change in risk factors: The Coronary Artery Risk 

Page 33 of 44 International Journal of Prisoner Health

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



International Journal of Prisoner Health
34

Development in Young Adults (CARDIA) Study’, American Journal of 

Epidemiology, 164(12), pp. 1171–1179. doi: 10.1093/aje/kwj334.

Marteau, T. M. et al. (1995) ‘Readiness for lifestyle advice: Self-assessments of 

coronary risk prior to screening in the British family heart study’, British Journal 

of General Practice, 45(390), pp. 5–8.

Meischke, H. et al. (2000) ‘Factors that influence personal perceptions of the 

risk of an acute myocardial infarction’, Behavioral Medicine, 26(1), pp. 4–13.

Mohan, A. R. M. et al. (2018) ‘A Systematic Review of Interventions to Improve 

Health Factors or Behaviors of the Cardiovascular Health of Prisoners during 

Incarceration’, Journal of Cardiovascular Nursing, 33(1), pp. 72–81. doi: 

10.1097/JCN.0000000000000420.

Moran, D. et al. (2020) ‘Does Nature Contact in Prison Improve Well-Being? 

Mapping Land Cover to Identify the Effect of Greenspace on Self-Harm and 

Violence in Prisons in England and Wales’, Annals of the American Association 

of Geographers. Routledge, 111(6), pp. 1779–1795. doi: 

10.1080/24694452.2020.1850232.

Page 34 of 44International Journal of Prisoner Health

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



International Journal of Prisoner Health
35

Mosca, L. et al. (2000) ‘Awareness, perception, and knowledge of heart disease 

risk and prevention among women in the United States’, Archives of Family 

Medicine, 9(6), pp. 506–515. doi: 10.1001/archfami.9.6.506.

Mosca, L. et al. (2010) ‘Twelve-year follow-up of American women’s awareness 

of cardiovascular disease risk and barriers to heart health’, Circulation: 

Cardiovascular Quality and Outcomes, 3(2), pp. 120–127. doi: 

10.1161/CIRCOUTCOMES.109.915538.

Natale, L. (2010) Factsheet - Education in prisons. London. Available at: 

http://www.equalityanddiversity.net/docs/factsheet-education-in-prisons.pdf 

(Accessed: 6 August 2017).

Noonan, M. and Ginder, S. (2013) Mortality in Local Jails and State Prisons, 

2000-2011, Statistical Tables. Washington, DC: US Department of Justice, 

Bureau of Justice Statistics.

Packham, C. et al. (2020) ‘Cardiovascular risk profiles and the uptake of the 

NHS Healthcheck programme in male prisoners in six UK prisons: An 

observational cross-sectional survey’, BMJ Open, 10(5), pp. 1–8. doi: 

10.1136/bmjopen-2019-033498.

Page 35 of 44 International Journal of Prisoner Health

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



International Journal of Prisoner Health
36

Paek, H.J. and Hove, T. (2017) Risk perceptions and risk characteristics, Oxford 

Research Encylopedia. doi: 10.1093/acrefore/9780190228613.013.283.

Pancioli, A. M. et al. (1998) ‘Public perception of stroke warning signs and 

knowledge of potential risk factors’, Journal of the American Medical 

Association, 279(16), pp. 1288–1292. doi: 10.1001/jama.279.16.1288.

Plugge, E., Douglas, N. and Fitzpatrick, R. (2008) ‘Imprisoned Women ’ s 

Concepts of Health and Illness : The Implications for Policy on Patient and 

Public Involvement in Healthcare Linked references are available on JSTOR for 

this article : Imprisoned Women ’ s Concepts of Health and Illness : The 

Implica’, 29(4), pp. 424–439.

Potvin, L., Richard, L. and Edwards, A. C. (2000) ‘Knowledge of cardiovascular 

disease risk factors among the Canadian population: relationships with 

indicators of socioeconomic status’, Canadian Medical Association Journal, 

162(9 Suppl), pp. S5-11.

Prisoners’ Education Trust (2015) New government data on English and Math 

skills of prisoners. Available at: http://www.prisonerseducation.org.uk/media-

Page 36 of 44International Journal of Prisoner Health

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



International Journal of Prisoner Health
37

press/new-government-data-on-english-and-maths-skills-of-prisoners 

(Accessed: 9 August 2017).

Pulford, A. et al. (2013) ‘Prisoners’ self-reported health and attitudes to health 

promotion initiatives in a Scottish Prison.’, Health Education Journal, 72(1), pp. 

5–12.

Reiner, Z., Sonicki, Z. and Tedeschi-Reiner, E. (2010) ‘Public perceptions of 

cardiovascular risk factors in Croatia: The PERCRO survey’, Preventive 

Medicine, 51(6), pp. 494–496. doi: 10.1016/j.ypmed.2010.09.015.

Ritchie, J. et al. (eds) (2014) Qualitative Research Practice: a guide for social 

science students & researchers. 2nd edn. London: SAGE Publications Ltd.

Ritchie, J. E., Herscovitch, F. and Norfor, J. B. (1994) ‘Beliefs of blue collar 

workers regarding coronary risk behaviours’, Health Education Research, 9(1), 

pp. 95–103. doi: 10.1093/her/9.1.95.

Saleh, Z. T. et al. (2019) ‘Cardiovascular Disease Risk Predicts Health Perception 

in Prison Inmates’, Clinical Nursing Research, 28(2), pp. 235–251. doi: 

10.1177/1054773817740534.

Page 37 of 44 International Journal of Prisoner Health

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



International Journal of Prisoner Health
38

Schultz, W. M. et al. (2018) ‘Socioeconomic status and cardiovascular 

outcomes: Challenges and interventions’, Circulation, 137(20), pp. 2166–2178. 

doi: 10.1161/CIRCULATIONAHA.117.029652.

Smith, C. (2002) ‘Punishment and pleasure: Women, food and the imprisoned 

body’, Sociological Review, 50(2), pp. 197–214. doi: 10.1111/1467-954X.00363.

Thomas, E. et al. (2016) ‘Patients’ experiences managing cardiovascular disease 

risk factors in prison’, Journal of General Internal Medicine, p. S225. Available 

at: http://sfx-44nhss.hosted.exlibrisgroup.com/44nhss?issn=0884-

8734&isbn=&volume=30&issue=&pages=S225&date=2015&doi=&atitle=Patien

ts’.

Timler, K., Brown, H. and Varcoe, C. (2019) ‘Growing connection beyond prison 

walls: How a prison garden fosters rehabilitation and healing for incarcerated 

men’, Journal of Offender Rehabilitation. Routledge, 58(5), pp. 444–463. doi: 

10.1080/10509674.2019.1615598.

Trejo, R. et al. (2018) ‘Young adults’ knowledge and attitudes towards 

cardiovascular disease: A systematic review and meta-analysis’, Journal of 

Clinical Nursing, 27(23–24), pp. 4245–4256. doi: 10.1111/jocn.14517.

Page 38 of 44International Journal of Prisoner Health

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



International Journal of Prisoner Health
39

Tunner, J. F. J., Day, E. and Crask, M. . (1989) ‘Protection motivation theory: An 

extension of fear appeals theory in communication.’, Journal of Business 

Research, 19(4), pp. 267-276.

De Viggiani, N. (2006) ‘Surviving Prison: Exploring prison social life as a 

determinant of health’, International Journal of Prisoner Health, 2(2), pp. 71–

89. doi: 10.1080/17449200600935653.

De Viggiani, N. (2007) ‘Unhealthy prisons: Exploring structural determinants of 

prison health’, Sociology of Health and Illness, 29(1), pp. 115–135. doi: 

10.1111/j.1467-9566.2007.00474.x.

Waldron, C.-A. et al. (2011) ‘What are effective strategies to communicate 

cardiovascular risk information to patients? A systematic review.’, Patient 

education and counseling. Elsevier Ireland Ltd, 82(2), pp. 169–81. doi: 

10.1016/j.pec.2010.04.014.

Wang, E. et al. (2017) ‘Cardiovascular disease in incarcerated populations’, 

Journal of the American College of Cardiology, 69(24), pp. 2967–76.

Page 39 of 44 International Journal of Prisoner Health

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



International Journal of Prisoner Health
40

Wang, E. A. et al. (2009) ‘Incarceration, incident hypertension, and access to 

health care: findings from the coronary artery risk development in young adults 

(CARDIA) study’, Archives of Internal Medicine, 169(7), pp. 687–693.

Wartak, S. A. et al. (2011) ‘Patients’ knowledge of risk and protective factors for 

cardiovascular disease’, American Journal of Cardiology. Elsevier Inc., 107(10), 

pp. 1480–1488. doi: 10.1016/j.amjcard.2011.01.023.

Webster, R. and Heeley, E. (2010) ‘Perceptions of risk: Understanding 

cardiovascular disease’, Risk Management and Healthcare Policy, 3, pp. 49–60. 

doi: 10.2147/RMHP.S8288.

Van Der Weijden, T. et al. (2007) ‘Primary prevention of cardiovascular diseases 

in general practice: Mismatch between cardiovascular risk and patients’ risk 

perceptions’, Medical Decision Making, 27(6), pp. 754–761. doi: 

10.1177/0272989X07305323.

Weinstein, N. D. (1999) ‘What does it mean to understand a risk? Evaluating 

risk comprehension’, JNCI Monographs, 25, pp. 15–20.

Woodall, J. (2010) ‘Exploring concepts of health with male prisoners in three 

category-c english prisons’, International Journal of Health Promotion & 

Page 40 of 44International Journal of Prisoner Health

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



International Journal of Prisoner Health
41

Education, 48(4), pp. 115–122. Available at: 

http://ezproxy.stir.ac.uk/login?url=http://search.ebscohost.com/login.aspx?dir

ect=true&db=c8h&AN=2010884260&site=ehost-live.

World Health Federation (2017) Risk factors. Geneva. Available at: 

https://www.world-heart-federation.org/resources/risk-factors/ (Accessed: 14 

September 2017).

World Health Organization (2017) Cardiovascular diseases (CVDs). Key Facts. 

Available at: https://www.who.int/news-room/fact-

sheets/detail/cardiovascular-diseases-(cvds) (Accessed: 18 October 2019).

World Health Organization (2020) Cardiovascular diseases. Available at: 

https://www.who.int/health-topics/cardiovascular-diseases/#tab=tab_1 

(Accessed: 4 February 2020).

Page 41 of 44 International Journal of Prisoner Health

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



International Journal of Prisoner Health

Table I – Characteristics of prisoners

Participant 

No.

Age 

group

Sentence 

duration

Exercise 

frequency 

(days/week)

Health issues Family 

history 

of CVD

Health in prison versus the 

community

K01IR ≥40 Long-term Medium None Improved

K02IR <40 Long-term High Type 2 diabetes, overweight, smoker, high cholesterol Declined

K03IR ≥40 Long-term Medium None; previous drug user Declined then improved

K04IR <40 Long-term High Smoker Improved

K05IR ≥40 Long-term Medium Asthmatic Yes Improved

K06IR <40 Long-term High None Improved

K07IR <40 Short-term High None Declined then improved

K08IR <40 Long-term High None Yes Improved

K09IR* <40 Long-term Low None Declined

K10IR* ≥40 Long-term Low Smoker Stayed the same

K11IR* ≥40 Long-term Medium Overweight Declined

K12IR† <40 Long-term Low Smoker Yes Declined

K13IR† ≥40 Long-term Medium Type 2 diabetes Improved

K14IR ≥40 Long-term Medium Smoker, mental health problems; previous drug user Yes Declined

K15IR ≥40 Long-term Low Overweight, smoker Declined

K16IR ≥40 Long-term Low Smoker, mental health problems Declined

* Joint interview with three participants; † Pair interview with two participant
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Table II – Role of staff within the study prison

Participant No. Role

K01NS NHS staff

K02NS† NHS staff

K03NS† NHS staff

K04PS Prison staff

K05NS NHS staff

K06NS NHS staff

K07PS Prison staff

K08PS Prison staff

K09PS Prison staff

K10NS NHS staff

K11NS NHS staff

† Pair interview with two participants
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