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Summary

Background

Interventions designed for the secondary prevention of coronary heart disease, 

which include a lifestyle of regular physical activity and a healthy diet, are known to 

improve life expectancy. However, adherence to recommended lifestyle changes is 

difficult for many patients. The aim of this thesis was to explore lifestyle change 

interventions in patients with cardiovascular disease and ways of improving their 

effectiveness.

Methods

To investigate the effectiveness of lifestyle interventions for the secondary 

prevention of coronary heart disease, a systematic review was performed. Three 

databases were searched and the effect of interventions on mortality, morbidity, 

non-fatal events and lifestyle risk factors was investigated. Meta analyses of results 

were performed.

The problem of adherence to healthy lifestyles was investigated in detail in one such 

intervention. A sample of patients who took part in the SPHERE Study, from 

practices in Belfast, Dublin and Galway, was selected and semi structured 

interviews conducted. Interviews were analysed qualitatively and themes relating to 

barriers and facilitators to lifestyle change were sought.

The findings of this qualitative study were used to design a shared decision making 

tool, the aim of which was to motivate patients to consider making lifestyle changes. 

Based on barriers and facilitators found in the previous study, questions were 

designed and the tool was tested in a feasibility study among 12 patients from two 

purposively selected practices.

Results

The systematic review demonstrated that interventions have significant benefits in 

terms of total and cardiac mortality, and in relation to lifestyle behaviour change.
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A wide range of barriers and facilitators affecting lifestyle change was presented in 

the qualitative study. Novel barriers included the strong negative influence of social 

networks, linked to cultural norms and others' lack of perception of the adverse 

impact on change of presents of chocolates and 'delicious' but unhealthy food. The 

importance of a trusted patient-professional relationship was highlighted to a unique 

extent with patients demonstrating the value of personalised support.

The decision making tool was welcomed by patients in the feasibility study. An aim 

of the tool was to stimulate conversation between the patient and professional and 

this was demonstrated effectively. The patients were stimulated to think and talk 

about their daily lives, their routines, contact with other people, likes and dislikes in 

relation to PA and diet, beliefs, hopes and fears. Patients suggested amendments to 

the tool which were used to refine its design.

Conclusions

Healthy lifestyles should be promoted to adults who have suffered a coronary event, 

however care should be taken to understand patients' daily routines, social 

environments and concerns - and to help them overcome specific barriers. A shared 

decision making tool may help patients focus on their lifestyle and to discuss with a 

professional how to make positive changes. The findings of this thesis could be used 

to design efficient and effective interventions in the future.
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^ Chapter 1

Introduction



A large body of evidence, including both clinical and observational studies, has been built up 

over recent decades to support the principle that a lifestyle of regular physical activity (PA), a 

balanced, healthy diet and abstinence from smoking helps to prevent disease.

The Interheart case-control study involved 15,152 cases of first myocardial infarction 

presenting within 24 hours of symptom onset and 14,820 age and sex matched controls in 52 

countries. All participants were asked a range of questions concerning their lifestyle including 

PA and fruit and vegetable intake. Comparison of results from the cases and controls 

indicated that eating fruit and vegetables, becoming more physically active and avoiding 

smoking could cause an 80% lower relative risk of myocardial infarction (Ml) (Yusuf et al, 

2004). The authors concluded that such lifestyle factors should form the cornerstone of 

coronary heart disease (CHD) prevention initiatives.

The National Institute for Clinical Excellence (NICE) stated in 2010 in its guidelines for the 

prevention of cardiovascular disease (CVD) that addressing the CVD risk factors of a poor 

diet, physical inactivity, smoking and excessive alcohol would also help reduce the risk of 

many other chronic conditions including type II diabetes and many common cancers. Its 

recommendations for further research comprised questions relating to physical activity (PA) 

and diet, such as the variations in PA and the intake of fruit and vegetables across different 

population groups and how inequalities affect these.

In its 2007 guidelines for secondary prevention after a Ml, NICE reported that long term 

regular exercise and a Mediterranean style diet had been shown to reduce all-cause and 

cardiac mortality in patients who had had a Ml (Cooper et al, 2007). However, lifestyle 

changes in exercise and diet that are achieved during participation in comprehensive cardiac 

rehabilitation have been shown to decline in the longer term (Taylor et al, 2004). NICE 

indicated that the reasons for this decline were unknown and recommended that a key future 

research question was to investigate how positive lifestyle changes are maintained.

The detrimental effects to health of both smoking and passive smoking to any degree of 

intensity have been known for decades (Doll and Hill, 1950; Garland et al, 1985; Plaskon et al, 

2003). While the negative effects of physical inactivity and a poor diet have also been shown, 

the precise contribution to health of varying levels of physical activity or combination of food 

groups is less well known. With physical inactivity affecting 60-70% of the adult population -
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more people than obesity, alcohol misuse and smoking combined (Department of Health, 

2009) - the problem, however, is substantial.

ca 1.1 Aim

The overarching aim of this thesis thus is to explore lifestyle interventions in patients with 

cardiovascular disease and ways of improving their effectiveness.

The objectives of this thesis are:

1. To investigate the effect of exercise and dietary interventions designed for the 

secondary prevention of CHD.

2. To conduct a study to determine the barriers and facilitators affecting lifestyle change 

among patients with CHD.

3. To test the feasibility of a decision support tool designed to stimulate lifestyle change.

css 1.2 Survey of Thesis

This section describes the organisation of the thesis and indicates how the stated objectives 

have been realised.

A comprehensive review of the literature is provided in Chapter 2 and focuses on PA and diet, 

their effect on cardiovascular disease and evidence relating to barriers to change, how 

lifestyle change is measured and tools to enhance lifestyle change. Individual searches were 

conducted of Medline, PubMed and Cinahl to identify recent and relevant publications in order 

to provide a background for the work of this thesis. The literature review begins by examining 

the benefits of PA and diet to health. The effect of PA and a healthy diet on common 

diseases, including CHD, are then considered and recent evidence assessed. The review 

focuses on local CHD statistics and the status of health, wellbeing and lifestyle in Northern 

Ireland and the Republic of Ireland. Secondary prevention of CHD is then examined, the effect 

of PA and diet and recent studies discussed. Many of these studies have tried to develop an 

effective intervention to help CHD patients change their lifestyle and, to help explain this 

further, the review subsequently looks at health behaviour change theories. Similarly, because
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interventions often involve examining whether patients succeed in changing their lifestyle, 

ways of measuring lifestyle are examined. Finally, the review examines the concept of 

decision support and how it has been used so far in research and practice. The objectives of 

the thesis are then set out in greater detail in the context of the literature review.

Chapter 3 brings together recent studies of diet and exercise lifestyle interventions in the 

secondary prevention of CHD and in a systematic review assesses their impact in terms of 

mortality, morbidity and lifestyle change. The studies are examined in detail, assessed as to 

their quality and design, and statistics are employed to assess effect.

One of the interventions included in the systematic review in Chapter 3, the SPHERE Study, 

is examined in detail in Chapter 4 as to why it did not help CHD patients change their lifestyle. 

Patients who took part in the original study are interviewed, the interviews transcribed and 

analysed, and the results presented in this chapter. Many themes were found after analysis of 

the interviews and these are considered in terms of relevance to practice and how they could 

be used to develop ways of helping patients improve their lifestyle.

One method with potential to encourage patients is decision support, which is the focus of 

Chapter 5. This chapter presents a feasibility study of a decision tool designed to help patients 

with CHD think about their lifestyle. The chapter describes how the tool was designed, how 

patients were recruited to take part in the study, the outcomes tested and results. Assessed 

alongside other studies of decision tools, the implications of the current study are considered 

in relation to research and practice.
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fa* Chapter 2

Lifestyle, health and disease 

- review of the literature
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ca 2.1 Physical activity

In his 2009 annual report, England’s Chief Medical Officer Sir Liam Donaldson stated that 

evidence showed the potential benefits of PA to health to be ‘huge’ and that if a medication 

existed which had a similar effect it would be described as a ‘wonder drug’ (Department of 

Health, 2009).

The link between PA and health was detected as early as the 1950s and 1960s through 

Professor Jerry Morris’s study of London bus drivers and conductors (Morris et al, 1966). He 

found that the incidence of ischaemic heart disease among bus conductors, whose daily job 

was more active, was 4.7 per 100 men in five years, compared to 8.5 among drivers.

os 2.1.1 PA and mortality

Studies have shown that PA can help to reduce rates of mortality and a range of morbidities.

In relation to mortality, the National Institutes of Health and American Association of Retired 

Persons Diet and Health Study, which included 252,925 women and men aged 50 to 71 years 

(Leitzmann et al, 2007), found that individuals' adherence to PA recommendations was 

associated with lower risk of death. The large cohort size in this study enabled accurate risk 

estimates to be calculated, however it also necessitated self-report methods to be used in 

measuring PA which may have resulted in some inaccurate results.

Byberg et al (2009) found that an increased level of PA in middle age is followed by a 

reduction in mortality. The study, which focused on men aged 50 years and examined the 

impact of increased PA between the ages of 50 and 60 years in a population based cohort 

study with total follow-up of 35 years. Men who increased their levels of PA from low 

(sedentary lifestyle) to medium (walking or cycling for pleasure) or high (active recreational 

sports or heavy gardening at least three hours per week or regular, hard physical training or 

competitive sport) had, after 10 years, the same mortality as men who had engaged in high 

levels of PA over their lifetime. This study provided new information partly because of its long 

follow-up period although, like that of Leitzmann et al (2007) it also used a self-report 

questionnaire to measure PA. It does not, however, provide information about a female 

population because it included only men.
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eg 2.1.2 PA and morbidity

The protective effect of PA against a range of diseases is well known. In a systematic review 

and meta-analysis of the effectiveness of exercise in the management of depression, Lawlor 

et al (2001) reported an average effect size of 1.1 for exercise compared with no treatment for 

depression. However, the authors found that the effect size was greater in trials with shorter 

follow up and no association was found between type of exercise and the variation in results 

between studies.

In a review of literature, Richardson et al (2005) found that clinically significant improvements 

were observed relating to symptoms of depression and anxiety among patients with serious 

mental illness after PA interventions. The authors concluded that interventions which focused 

on vigorous PA such as running, football or aerobics, were less successful than those which 

incorporated moderate PA because patients were less likely to adhere to vigorous exercise 

programmes. Further, better adherence rates were reported in programmes which 

incorporated principles of behaviour modification such as goal setting and self monitoring than 

in programmes which were simply educational. A recent report of an eight-month PA 

intervention for depression (Chalder et al, 2012) did not show positive effect on mood or 

reduce the use of anti-depressants by the 12-month follow-up point. However, certain aspects 

of the trial cause the results to be interpreted with caution. For instance, patients recruited to 

the trial were presenting to their GP with new episodes of depression - therefore it is unclear 

how those with long-term illness would have responded. Further, the intervention itself did not 

provide direct opportunity for participants to take part in PA. It comprised motivational 

interviewing and follow-up telephone calls, leaving patients to conduct their own exercise. 

Usual-care participants were free to take up exercise on prescription. Therefore the 

intervention was not necessarily being measured against a non-exercise group. PA was 

measured by 7-day recall, potentially leaving open the possibility of inaccuracy.

PA has a protective effect generally against cancers, and in a review of observational studies 

Thune and Furberg (2001) found a dose-response relationship - the higher the level of PA, 

the lower the risk of cancer. The authors were unable to ascertain the type, duration, intensity 

or frequency of PA required to have optimal effect and many other factors were unclear such 

as age of the patient at exposure and diagnosis, and the biological mechanisms between PA 

and cancer.
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cs 2.1.3 PA and coronary heart disease

Following on from Morris’s early observations of the association of PA with ischaemic heart 

disease (Morris et al, 1966) several further studies have confirmed and expanded this finding. 

In a meta analysis of 26 cohort studies incorporating 513,472 individuals, Sofi et al (2008) 

found that those who engaged in moderate and high levels of leisure time PA had significant 

protection against coronary heart disease. Recent evidence has suggested a dose response 

relationship between PA and protection from CHD.

In a meta analysis of 18 cohort studies incorporating 459,822 individuals, Hamer and Chida 

(2008) found that those who spent the longest amount of time walking per week were at less 

risk of cardiovascular disease. Minimal benefits were also seen at walking three hours per 

week at moderate pace (at a casual or moderate pace of 3km per hour) compared to no 

walking. It was not possible, however, to ascertain in these studies whether some subjects 

were sedentary at baseline and whether some were generally more active than others. 

Therefore, the generalisability of the findings is limited: observed benefits may not be seen in 

certain individuals who may have different circumstances and history to those included in the 

studies reviewed.

eg 2.2 Healthy diets

The idea that a Mediterranean diet consisting of fruits, vegetables, whole grain cereals, nuts, 

olive oil, fish and poultry has a preventive effect against disease was first suggested in 1970 

in the Seven Countries Study conducted by Ancel Keys (1970). It focused on the island of 

Crete and found that inhabitants had long life expectancy and remarkably low rates of 

coronary heart disease and certain types of cancer.

More recent evidence has supported this theory. In the Lyon Diet Heart Study (de Lorgeril, 

1994), 605 patients who had had a Ml were randomly assigned to a Mediterranean style diet 

or control diet. After a mean follow-up period of 27 months the rate of coronary events was 

reduced by 73% in the intervention group and overall mortality by 70%.

In a meta-analysis of the effects of different foods on risk of coronary heart disease (CHD), 

Anderson et al (2000) found that a diet consisting of whole grains and fibre had the most
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consistent protective effect. Similarly, Flight and Clifton (2006) found that a diet rich in fibre in 

the form of wholegrains has a protective effect against CVD.

eg 2.3 Public health problems and the effect of lifestyle

os 2.3.1 Obesity

Obesity is a chronic disease caused by an imbalance in the energy ingested as food and the 

energy expended (Bray, 2004). It has become an epidemic in the 21st century and its links to 

serious diseases such as heart disease, diabetes and cancer are now more clearly 

understood (International Obesity Task Force, www.iotf.org). The World Health Organisation 

reported that in 2005 there were 1.6 billion overweight adults worldwide, at least 400 million of 

whom were clinically obese. Worryingly, the rise in obesity shows that the lifestyle messages 

of regular PA and a healthy diet are being ignored.

Fogelholm et al (2000) stated in their systematic review that most of the studies examining the 

relationship between PA and weight gain found an inverse association. Lutes et al, reporting 

from the ASPIRE randomised trial (2008) stated that small changes in diet and PA contributed 

to weight loss and maintained this loss over three months. A combination approach involving 

diet and exercise was also found by other studies to have been the best approach to weight 

loss maintenance. Catenacci and Wyatt (2007) found a dose response relationship - the more 

intense the exercise, the greater the weight loss.

A common problem found in such studies, however, is that many participants do not reach the 

levels of PA prescribed and, even if they do, are unlikely to maintain these levels when the 

study ends. Considering that participants who agree to take part in studies like these may be 

more interested in improving their lifestyle than those who do not, it is even more discouraging 

that they are unable to maintain healthy lifestyle targets when the studies end. The target, 

high-risk population in secondary prevention, many of whom are obese, are unlikely to adopt 

and adhere to high intensity PA. Therefore the recommendations suggested by Lutes et al 

(2008) relating to small changes in PA and diet are more realistic. The population approach 

used in many of these studies, in which groups of patients are set the same targets, is also 

unlikely to be successful as the health status, background, social circumstances, motivations 

and abilities are different in each individual, therefore a tailored, personalised approach is 

likely to be more successful.
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eg 2.3.2 Diabetes

Linked to obesity, Type II diabetes is a rapidly growing public health problem throughout the 

world and cardiovascular disease accounts for over 70% of deaths among people with Type II 

diabetes (Hu et al, 2007). However evidence has been found to suggest that regular PA can 

reduce the risk of developing Type II diabetes. In a systematic review Gill and Cooper (2008) 

stated that a high level of PA was associated with a 20-30% reduction in diabetes risk. 

However a reduction in risk was observed in those who were already undertaking moderate 

PA and who increased this by 150 minutes per week. This is not likely to be representative of 

the general high-risk population. Further, between 2-13% of those who managed this increase 

in PA went on to develop diabetes. The authors suggested that a higher intensity of exercise 

may reduce this proportion but in such a population it is questionable whether many would 

achieve this.

Hamman et al (2006) investigated the effect of weight loss and a lifestyle intervention on risk 

of diabetes. Participants in the Diabetes Prevention Program, who had a mean BMI of 

33.9kg/m2 were randomised to receive the intervention or usual care. Goals were set and 

included a weight reduction of 7%, to achieve and maintain 150 minutes per week of 

moderate PA and to reduce dietary fat to less than 25% of calories. Calorie goals were set if 

weight loss was not achieved through lowering fat. Participants had weekly meetings with a 

lifestyle counsellor over 16 weeks and twice a month thereafter and the study lasted for 3.2 

years of follow up. The authors found that weight loss was the dominant predictor of reduced 

diabetes incidence (hazard ratio (HR) per 5kg weight loss 0.42; 95% confidence interval (Cl) 

0.35-0.51, P<0.0001). They reported that for every kilogram of weight loss there was a 16% 

reduction in risk. PA was found to be an important factor in maintenance of weight loss and 

the authors concluded that interventions to reduce diabetes risk should focus on weight 

reduction.

ca 2.3.3 Coronary heart disease

Reasons for the 40% decrease between 1980 and 2000 in CHD mortality rates in Italy were 

explored by Palmieri et al (2010). They applied the validated IMPACT model (Capewell et al, 

1999; Unal et al, 2007) to combine data on risk factors and treatment, which incorporates 

major population risk factors for CHD including smoking, blood pressure, total cholesterol,
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obesity, diabetes and physical inactivity, as well as all usual medical and surgical treatments 

forCHD.

The authors found there were 42,930 fewer CHD deaths in 2000 than in 1980. Of these, 

23,660 (55%) were attributed to changes in risk factors. Decreases in systolic blood pressure, 

total cholesterol and smoking prevalence were estimated to have prevented or postponed 

approximately 10,715 (25%), 10,045 (23%), and 1,600 (4%) deaths, respectively. A 10% 

decrease in physical inactivity was estimated to have prevented or postponed approximately 

2,490 deaths. The authors reported that the 0.1% increase in diabetes prevalence led to 945 

additional deaths overall and 245 additional deaths could be attributed to a small increase in 

body mass index (BMI).

The authors commented that the overall decrease in serum cholesterol (0.35mmol/L) reflected 

a decline in north and central regions of Italy and some increase in the south and islands. 

They observed that populations of certain regions within the country eat more healthy diets 

than others and avoid foods which contain easily detectable fats.

The IMPACT model has also been used to study CHD mortality in other countries, including 

Northern Ireland (Hughes et al, 2012). Similar findings have been found relating to the relative 

contribution of lifestyle risk factors. Focusing on the period 1987-2007, CHD mortality rates in 

Northern Ireland fell by 52% in men and 60% in women aged 25-84 years, resulting in 3,180 

fewer deaths in 2007 if the mortality rates of 1987 had remained the same. Approximately 

60% of the decrease was believed to be due to risk factor reductions - mainly blood pressure, 

total cholesterol and smoking.

os 2.4 Lifestyle and health inequalities

Inequalities in health - i.e. that the most affluent, who live longer lives of higher quality than 

the poor, have easier access to the best health care - are increasing in most countries 

(Yarnell, 2007).

Research has also shown that people living in more deprived areas are less likely to lead 

healthy lifestyles. In a systematic review, which included 11 studies, of socio-economic 

differences in fruit and vegetable consumption across Europe, De Irala-Estevez et al (2000) 

found that people belonging to a higher socio-economic class and with higher educational
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attainment consumed more fruit and vegetables and had generally healthier diets. The pooled 

estimate of the difference in fruit intake was 24.3g/person/day (95% Cl 14.0-34.7) between 

men in the highest and lowest levels of education. The equivalent difference was 

33.6g/person/day for women (95% Cl 22.5-44.8). For vegetable intake, the difference 

between men in the highest and lowest education levels was 17.0g/person/day (95% Cl 8.6- 

25.5) and for women was 14.4g/person/day (95% Cl 7.1-19.7). The same message was given 

by the results when occupation was used as a measure of socio-economic status. Although 

people with higher socio-economic status were thought to be more likely to overestimate the 

amount of fruit and vegetables they consumed because they were considered more aware of 

health education and would wish to give a better impression of their diet, this was not believed 

to have biased the results.

This trend also translates into PA: Giles-Corti and Donovan (2002) examined the effect of 

socio-economic status on PA in a cross sectional study with 1,803 individuals and found that 

people living in lower socio-economic areas were significantly less likely to use recreational 

facilities and undertake vigorous exercise. This study was restricted to a 408km2 area of 

Perth, Australia, a city with above average standards of living compared to other Australian 

cities, and only healthy workers and homemakers aged 18 to 59 years were included. The PA 

behaviour of those in more deprived areas and the issue of health inequalities were not 

examined.

Life course epidemiology has suggested a number of hypotheses relating to chronic disease: 

one, that chronic disease and its risk factors are biologically programmed before birth and in 

the early stages after birth or, two, that detrimental physical and social environments 

ultimately determine future chronic disease (Kuh and Ben-Shlomo, 2004).

With the global burden of cardiovascular disease, cancers, chronic obstructive lung disease 

and diabetes accounting for 50% of mortality, and the contribution of low and middle income 

countries representing almost three-quarters of this burden (Yusuf et al, 2001), the root of 

health inequalities must be a public health priority.

In his British Medical Association Presidency acceptance speech in July 2010, Professor Sir 

Michael Marmot said that such inequalities were due more to the circumstances in which 

people are born, live and work than to deficiencies in the healthcare system (Marmot, 2010).
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He stated that the causes of health inequalities - behaviours and biological risk factors - must 

be dealt with, but also the causes of the causes, i.e. the social determinants of health which 

are found within the social and economic status of an area.

as 2.5 Mortality

The first Whitehall cohort study examined mortality rates over 10 years among British male 

civil servants in the 1960s and 1970s (Reid et al, 1974; Gimeno et al, 2008). Differences were 

observed across employment grades including that men in the lowest grade, such as 

doorkeepers and messengers, had a mortality rate three times higher than men in the highest 

grade, such as administrators. More recently it has been reported that in the UK men and 

women living in the most deprived inner city areas have life expectancies that are 10.6 and 

7.2 years lower than those living in more affluent and rural areas (Yarnell, 2007).

The main cause of mortality in Northern Ireland is cardiovascular disease. In 2010, 4,000 

deaths were attributed to CVDs, which accounted for almost one-third of all deaths (British 

Heart Foundation, 2012). CHD causes more deaths in Northern Ireland than any other 

disease and in 2010 1,271 men and 963 women died from CHD. More than 700 of these 

deaths were in people aged under 75 years.

c« 2.6 Morbidity

The Black Report, commissioned by the Labour government in the late 1970s, reported 

increasing differences in health and morbidity across the five social classes (The Black 

Report, 1981). The report suggested that health is determined by social class through 

differences in health damaging or health promoting behaviours, and through differences in the 

material circumstances of people’s lives.

Prevalence rates of CHD in Northern Ireland reveal a worrying picture. It is estimated that in 

2011 there were 75,000 people living with CHD (British Heart Foundation, 2012).

The Northern Ireland Health and Social Wellbeing Survey in 2001 reported that angina, which 

is caused by coronary heart disease, increased in prevalence with age. Further, people 

employed as skilled non-manual workers were least likely to have had a diagnosis of angina 

while those in least skilled occupations had the highest prevalence of angina. The survey
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revealed that in 2001,4% of skilled non-manual workers had angina compared with 8% of the 

unskilled.

The trend for increasing prevalence of disease with decreasing socio-economic status was 

also found to be true for diabetes. The 2001 survey found that the highest level of diabetes 

was among the unskilled (6%) while skilled non-manual workers experienced the lowest 

prevalence (1%).

eg 2.7 Multimorbidity

A major challenge for health professionals and patients today is not just treating or living with 

one disorder, but multimorbidities. This is a particular problem within today’s ageing 

population and particularly for people who are socio-economically disadvantaged. In a cross- 

sectional study examining 1,751,841 people within 314 practices in Scotland, Barnett et al 

(2012) found that 23.2% were multimorbid, i.e. they had two or more disorders. Of those with 

a chronic condition, 54.9% were multimorbid. The prevalence of multimorbidity increased with 

age but was found 10-15 years earlier in people living in the most deprived areas compared to 

the most affluent. Absolute figures show that there were more people with multimorbidity 

under 65 years than older (210,500 compared to 194,996). It was observed that multimorbidity 

which included mental health disorders was particularly associated with socioeconomic 

deprivation.

The implications of multimorbidity for the health service are huge. Currently, treatments are 

mainly focused on single diseases and this is not efficient (Salisbury, 2012). For patients, 

many appointments to different clinics to address their various conditions is unsatisfactory, 

disrupting and confusing. Barnett et al (2012) suggested that a strategy whereby 

multimorbidities are coordinated in a personalized way by generalist clinicians, mainly but not 

exclusively based in primary care, should be adopted - especially in areas of social 

deprivation.

C8 2.8 Environmental influences

Lucas et al (1999) explained the Barker hypothesis and how a person’s social status and 

therefore health may be determined by that of their parents. For instance, a mother’s smoking 

and diet habits are influenced by her social situation and determine the birth weight of her
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child and his or her first year of growth and development. This further influences the child’s 

subsequent vulnerability to diseases such as diabetes, obesity, hypertension and heart 

disease. Parents’ social class was also suggested to determine a child’s educational 

achievements which go on to influence their future employment, and the social and home 

environments were also said to largely influence a teenager’s health behaviours such as 

smoking, PA and drinking which are major risk factors in disease.

The effect of home environments and markers of a sedentary lifestyle on disease were 

examined by Held et al (2012) as part of the INTERHEART Study. In this case control study 

which examined data from 52 countries, 10,043 cases with a first Ml and 14,217 controls 

without previous cardiovascular disease answered a questionnaire on work and leisure time 

PA. It was found that people who owned both a car and a television were at higher risk of Ml 

than those who did not across all countries and economic levels, with odds ratio (OR) 1.27; 

95% Cl 1.05-1.54 - although households with neither a car nor a television must be rare. 

Diabetes increased with ownership of both a car and a television in low and middle income 

countries but not among high income countries. Whilst these findings highlight the importance 

of interpreting research findings in their appropriate context, they also show the importance of 

raising awareness of the dangers of sedentary behaviours, how alternative modes of transport 

to using a car, such as walking or cycling, can be beneficial to health, as well as alternative 

leisure activities to watching television.

ca 2.9 CHD risk factors in Ireland

Examination of statistics relating to the public’s engagement in healthy lifestyle practices 

reveals the size of the problem of unhealthy lifestyles in both Northern Ireland and the 

Republic of Ireland.

ca 2.9.1 Northern Ireland

The Northern Ireland Health and Social Wellbeing Survey 2005/06 

(www.dhsspsni.gov.uk/hwb_topline_bulletin.pdf), commissioned by the Department of Health, 

Social Services and Public Safety and involving 4,245 respondents, provided an overview of 

the general health of the adult population of Northern Ireland and included information on 

health and lifestyle factors, risk factors for disease and physical measurements of these. 

Preliminary results from an updated version of the survey, which included 4,085 respondents,
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were published in 2011. Most of the survey data is derived from self report questionnaires and 

interviews, therefore there is potential for over- or underestimation of results.

ea 2.9.1.1 Inactivity and unhealthy eating

The 2006 survey found that 10% of people aged 16-24 years can be classed as sedentary, 

meaning they had not engaged in PA of at least a moderate level, for a period of at least 20 

minutes, within the past seven days. In 2011 this figure had increased to 14%. In the 75 years 

and over age group, 63% were found to be sedentary in the 2006 survey, while in 2011 this 

had changed very little, to 62%. The 2006 survey reported that just 61% of respondents took 

at least one walk of 15 minutes or more per week and 23% of people said they had not been 

regularly active in the past six months, and did not intend to be active on a regular basis in the 

following six months. Comparative statistics were not released in the 2011 survey.

The 2006 survey revealed that just over a quarter (27%) of adults said they eat, on average, 

five portions of fruit or vegetables per day. In 2011 this figure had increased to 33%.

The 2006 survey showed that overall, 59% of adults measured were either overweight (35%) 

or obese (24%). A similar proportion of men (25%) and women (23%) were obese. Men were 

more likely (64%) than women (54%) to be either overweight or obese. Almost a third (29%) 

of 45-54 year olds were obese, compared with 13% of those aged 16-24.

The 2011 results did not show much change, with 59% of adults overweight (36%) or obese 

(23%). Similar proportions of men and women (23%) were obese while 44% of males were 

ovenweight compared to 30% of females. Age group proportions remained similar, with 30% of 

45-54 year olds obese and 12% of 16-24 year olds.

ca 2.9.1.2 Smoking and stress

Smoking seemed to be popular from an early age, as the 2006 survey also revealed that 26% 

of people aged 16 and over said they smoked cigarettes. Almost one-third, 30%, said they 

had given up smoking cigarettes while 44% had never smoked cigarettes.

The 2011 survey stated that 24% of respondents were smokers. Figures were not given 

relating to those who had given up, however 80% of current smokers said they had tried to 

quit and two-thirds stated they were planning to try to quit.
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Concerning stress, one in 10 people aged 16 and over responding to the 2006 survey said 

they had experienced a great deal of worry or stress within the previous 12 months while 67% 

had experienced little or no worry or stress. Almost one-fifth, 19%, of people aged 16 and 

over showed signs of a possible mental health problem, with women more likely to do so 

(21%) than men (16%).

The 2011 survey showed that the proportion experiencing a great deal of worry or stress over 

the previous 12 months had risen from 10% to 12%. The proportion reporting little or no worry 

or stress was 61%. One in five people showed signs of a possible mental health problem, with 

females more likely to do so (23%) than males (17%).

eg 2.9.2 Republic of Ireland

The third national Survey of Lifestyle, Attitudes and Nutrition (SLAN) (Morgan et al, 2007) was 

conducted in 2007 among 10,364 adults aged 18 and over in the Republic of Ireland. Face to 

face interviews were carried out at respondents' home addresses. Asked to rate their own 

health, 58% of respondents stated it was ‘excellent’ or ‘very good’ while 3% reported it as 

‘poor1. The proportion indicating excellent or very good health had increased by 13% since a 

previous survey in 1998 which had been conducted by postal questionnaire. Face to face 

interviews may have caused respondents to be more positive about their health than 

answering by questionnaire, which would feel more anonymous.

C8 2.9.2.1 Inactive - but thinking of change

A similar proportion of respondents in the SLAN survey, 22%, to that found in the Northern 

Ireland survey reported being physically inactive. However 55% said they were physically 

active (defined as taking part in exercise or sport 2-3 times per week for 20 minutes or more 

at a time or engaging in more general activities, such as walking, cycling or dancing, 4-5 times 

per week accumulating to at least 30 minutes per day) and 24% reported some activity. Of the 

physically inactive, 41% stated they were thinking about becoming active in the next six 

months.
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eg 2.9.2.2 Healthy eating and obesity

Two-thirds (65%) of participants reported consuming the recommended five daily portions of 

fruit and vegetables, while 26% said they consumed the recommended six or more daily 

servings of cereals, breads and potatoes.

When asked to report their weight according to body mass index (BMI), more than one-third of 

respondents (36%) reported themselves as being overweight and 14% reported being obese. 

Men were more likely to report being overweight (43%) or obese (16%) than women (28% 

overweight and 13% obese).

The proportion of self-reported overweight had increased since previous surveys (from 31% in 

1998, 33% in 2002, to 36% in 2007) while obesity levels have remained steady.

cs 2.9.2.3 Independent data and underestimation of obesity

A sub sample of 967 adults aged 18-44 and 1,207 adults aged 45 years and over was created 

and independently measured height and weight data collected to compare to self-reported 

data. The sample for measurement within the younger age group was based on multistage 

probability sampling design. Within each of the 12 strata, based on Health Service Executive 

regions within Ireland, a starting cluster was selected at random and eligible participants 

within these clusters and adjacent clusters were selected. For the older age group sub 

sample, all respondents aged 45 and over who took part in the main survey were invited to 

participate in the physical examination study.

Sub sample analyses revealed that self-reported BMI figures underestimated the true extent 

of overweight and obesity. The independent data indicated that 39% of the sample was 

overweight and 25% was obese.

eg 2.9.2.4 Smoking and mental health

A larger proportion of respondents - 29% - reported being current smokers, compared to the 

Northern Ireland survey. Just under half, 48%, said they had smoked at some point in their 

lives. A greater proportion of younger people (35% of those aged 18-29 years) were more 

likely to smoke, and those in lower social class groups (37% in social class 5-6) were also 

more likely to smoke.
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The SLAN survey found high levels of positive mental health. Major depression was reported 

among 6% of respondents while 3% had generalised anxiety disorder. Men, younger people 

and those in higher social groups reported lower levels of mental ill health.

ce 2.9.2.5 Unhealthy lifestyles across Ireland

Both the Northern Ireland and SLAN surveys revealed that physical inactivity, inadequate fruit 

and vegetable intake and overweight were prevalent among the population and therefore a 

real concern given these factors’ link to cardiovascular disease.

eg 2.10 Secondary prevention of CHD

Patients with established CHD are at high risk of a further vascular event (De Backer et al, 

2003). Secondary prevention has been defined by the Scottish Intercollegiate Guidelines 

Network as the 'identification and modification of lifestyle measures and pharmacological 

therapy and cardiac rehabilitation’. Secondary prevention initiatives including lifestyle 

changes, regular review and provision of advice have been shown to improve aspirin 

management, blood pressure management, lipid management, PA and diet in the home 

setting and general practice (Cupples et al, 1994) and in primary care clinics (Campbell et al, 

1998). They have also been demonstrated to reduce hospital admissions (Murphy et al, 2009) 

and improve life expectancy (Joliffe et al, 2004). Guidelines on the prevention of 

cardiovascular disease in clinical practice advocate that a secondary prevention strategy 

should include stopping smoking, adopting a healthier diet and increasing PA (Piepoli et al, 

2012; De Backer et al, 2003).

eg 2.10.1 Secondary prevention guidelines

Secondary prevention has been identified as a priority because of the increased risk of further 

vascular events, the high number of at-risk patients in the British Isles and because of the 

belief that these patients are not receiving the most effective care (Cooper et al, 2007).

This was the focus of the 2007 guidelines presented by Cooper et al for the National Institute 

for Clinical Excellence (NICE) for care of patients who had had a myocardial infarction. The 

guidelines, which covered PA, diet, smoking and drug therapy, were based on systematic 

reviews of the best available evidence and aimed to promote the best possible care for CHD 

patients and a future free of further events. Priority recommendations, considered to have the
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most important effect on patient care and outcomes, included that on discharge from hospital 

every Ml patient should have had a confirmed diagnosis of acute Ml, results of investigations, 

future management plans and advice on secondary prevention. Also, NICE highlighted the 

importance of advice being given regarding regular PA in the form of 20-30 minutes of 

exercise per day to the point of slight breathlessness. Patients should also be advised to stop 

smoking and to eat a Mediterranean style diet rich in fibre, fruit, vegetables and fish.

NICE also highlighted the importance of pharmacotherapy in the secondary prevention of Ml. 

Its guidelines state that patients who have had an acute Ml should be offered treatment with a 

combination of ACE (angiotensin-converting enzyme) inhibitors, aspirin, beta-blockers and 

statins. NICE states that the majority of drugs are intended as long term therapy. The 

guidelines also recommend that individual treatment regimes should be carefully assessed 

and referred to specialist advice if necessary.

However, despite the evidence that positive lifestyle changes bring about improved outcomes, 

results from a number of secondary prevention initiatives have been disappointing. In a 

systematic review of multidisciplinary secondary prevention programmes, McAlister et al 

(2001) reported that some beneficial impact was achieved on processes of care, morbidity 

and mortality, but questions remained regarding the duration and frequency of interventions 

and the best combination of disciplines within an intervention.

The EUROASPIRE (European Action on Secondary and Primary Prevention by Intervention 

to Reduce Events) surveys by the European Society of Cardiology have shown that the 

adoption of cardiovascular disease prevention measures as part of daily clinical practice was 

wholly inadequate (Kotseva et al, 2009) and that unhealthy lifestyle trends were continuing. 

The authors commented on the difficulty experienced by adults in changing behaviour despite 

having a life threatening disease and that continued professional support was imperative if 

this was to be achieved.

Few previous reviews of secondary prevention interventions have been published. McAlister 

et al (2001) carried out a systematic review of randomised controlled trials (RCTs) of 

secondary prevention interventions and analysed 12 studies. Jolliffe et al (2001) analysed 

only exercise interventions in secondary prevention and Rees et al (2004) reviewed
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psychological interventions. Evidence relating to the effect of PA and diet in the secondary 

prevention of CHD is presented below.

cs 2.10.2 Physical activity

Lloyd-Williams et al (2002) conducted a systematic review to examine the effects of exercise 

training on patients with chronic heart failure. Thirty-one trials, mostly RCTs, were included. 

The authors found that short-term sessions of PA had physiological benefits and positive 

effects on quality of life. However, they commented that most of the literature failed to 

consider the long term effects of exercise among such patients, how patients could sustain an 

activity programme and how they could utilise the support of their health professionals, and 

also that most studies focused on younger males with no other health problems while the 

heart failure population would actually be older and with multimorbidities. Thus they concluded 

that there was a need for high quality evidence to enable further development of clear 

guidelines for professionals and patients in relation to exercise and heart failure.

The effect of exercise on the mortality, morbidity, health related quality of life and modifiable 

cardiac risk factors of patients with coronary heart disease was investigated by Jolliffe et al 

(2001) by systematic review. The authors included 8,440 patients in their study who had 

myocardial infarction, coronary artery bypass graft, coronary angioplasty or angina. The 

authors commented that the quality of reporting of the 51 studies which they examined was 

generally poor. However the interventions ranged from gym based aerobic exercise twice a 

week for four weeks to a four stage programme lasting 30 months with inpatient stays. Other 

interventions involved patients being given an information manual along with facilitator 

support, intensive dietary changes, stress management and daily exercise and support 

groups. Some trials posted information packs on diet and exercise to participants while others 

provided diet and exercise education before the intervention. Interventions solely based on 

exercise were found to reduce all cause mortality by 27% while exercise as part of a cardiac 

rehabilitation programme was associated with a reduction of lesser magnitude. However, the 

authors commented that it was impossible to conclude that exercise-only interventions were 

better than comprehensive rehabilitation because insufficient data were available.

Naughton et al (2000) conducted a RCT to examine the effect of an exercise intervention. A 

total of 651 men aged 35-64 years who had had a Ml greater than or equal to eight weeks and
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less than three years previously were recruited. The intervention was an individualised 

exercise prescription based on the patient's ECG monitored treadmill multistage graded test. 

Men in the intervention group carried out brisk PA in the laboratory for eight weeks, for one 

hour per day three times a week. After eight weeks the men exercised in a gym or swimming 

pool, again for three sessions per week. The control group was asked to continue their normal 

routine and not to participate in regular exercise. Participants were followed up for up to 19 

years and all cause mortality and cardiovascular mortality were recorded. At the three year 

follow-up cumulative mortality in the intervention group was 15/323 (4.6%) and in the control 

group 24/328 (7.3%). One (0.3%) Ml death in the exercise group was recorded compared to 

eight (2.4%) in the control group, observed effectiveness = 87% (95% Cl 22%-98%, P 

<0.047). The exercise programmes in this study involved intense, regular sessions which 

would be difficult to maintain in the long term and may have limited applicability to practice. 

Also, that the control group was asked not to carry out any regular exercise was likely to give 

a more pronounced result than may be found in real-world practice.

Regular exercise was also found to be statistically associated with survival in a prospective 

cohort (Blumenthal et al, 2004) which focused on patients taking part in the Enhancing 

Recovery in Coronary Heart Disease (ENRICHD) study. Patients (2,078 men and 903 

women) were surveyed about their exercise habits six months after having an acute Ml and 

were then followed up for four years. At four years, 187 patients had died, 5.7% of those 

taking regular exercise compared with 12.0% of those not exercising. After statistical 

adjustment for clinical and demographic characteristics, and further adjustment for 

modification of diet, counselling sessions, smoking and participation in cardiac rehabilitation, 

regular exercise was found to be statistically associated with survival (HR 0.69; 95% Cl 0.49 

to 0.98, P = 0.037). The rate of non-fatal Ml among those regularly exercising was 6.5% and 

among those not exercising it was 10.5% (HR 0.72; 95% Cl 0.52-0.99, P = 0.044).

Positive results were also seen in a meta analysis by Taylor et al (2004) who reviewed the 

effectiveness of exercise-based cardiac rehabilitation among patients with CHD. The authors 

included 49 randomised controlled trials, involving 8,940 patients, which had six or more 

months of follow-up and which examined the effect of exercise training alone or in 

combination with psychological or educational interventions. Interventions were found to 

reduce total mortality (OR 0.80; 95% Cl 0.68-0.93) and cardiac mortality (OR 0.74; 95% Cl 

0.61-0.96), but there were no significant differences in the rates of recurrent Ml and
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revascularisation. The quality of trials was poor, with greater reductions in all-cause mortality 

observed in the poorer quality studies. Although 30 of the trials reviewed were comprehensive 

cardiac rehabilitation trials and 19 were exercise-only, details were not provided relating to the 

nature of the exercise such as type, intensity, frequency and duration. However, the authors 

stated that most trials included exercise conducted in an organised health care setting. The 

question remains, therefore, whether patients could manage to continue with the level of 

exercise they undertook during cardiac rehabilitation when their programme ended and they 

were left to their own motivations.

eg 2.10.3 Diet in the secondary prevention of CHD

Diet also has important beneficial effects in the secondary prevention of heart disease. In a 

randomised controlled trial examining the effects of dietary intervention in the prevention of 

myocardial reinfarction Burr et al (1989) found that participants advised to adopt a diet of fatty 

fish had a 29% reduction in 2-year all-cause mortality, compared to those not advised.

In their review of the literature, O’Keefe et al (2008) suggested that a diet with anti

inflammatory effects should be optimised in secondary prevention. Such a diet would include 

plant based foods high in fibre, for example vegetables, fruits, whole grains and nuts, and 

would minimise the post-meal rise in glucose, triglycerides and inflammation. The authors 

highlighted the importance of the glycaemic index in indicating the effect of ingesting food. 

Defined as the incremental increase in the area under the post-prandial glucose curve after 

ingesting of 50g of a food compared with that after ingestion of 50g of oral glucose, O’Keefe et 

al stated that the amount and type of carbohydrate consumed is a major factor in the post

prandial glucose rise. The authors reported that most studies showed that diets rich in high 

glycaemic index, low fibre foods increase the risk of cardiovascular disease and type II 

diabetes. However minimally processed foods such as vegetables, fruit, nuts, seeds and 

grains generally increase post-prandial glucose to a lesser extent.

Singh et al (2002) carried out a randomised single blind trial in 1,000 patients with angina 

pectoris, Ml or those with risk factors for coronary artery disease. The intervention group of 

499 patients were advised to take a Mediterranean style diet rich in linolenic acid of whole 

grains, fruits, vegetables, walnuts and almonds. The control group ate a diet similar to that 

advised on the Step 1 National Cholesterol Education Programme (NCEP). All participants
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were asked to complete a record of food intake for one week, and to record occupational, 

household, and leisure time PA for weeks 1-4, then at weeks eight, 12 and 24 and thereafter 

at 12-week intervals. The study was followed up for two years. The intervention group, which 

consumed more fruits, vegetables, legumes, walnuts and almonds than the controls, had 

significantly fewer cardiac end points (39 cardiac events compared to 76 in the control group, 

p <0.001). There were fewer sudden cardiac deaths (six in the intervention group and 16 in 

the control group, p=0.015) and fewer non fatal Mis (21 vs 43, p <0.001). The authors 

concluded that the Mediterranean style diet rich in linolenic acid might be more effective in 

primary and secondary prevention of coronary artery disease than the NCEP diet.

08 2.11 Health behaviour change theories

Behaviour change is necessary for the improvement of the effectiveness of interventions and, 

in turn, public health (Michie, 2011).

Psychological theories help patients alter their behaviour because they can describe 

processes and mechanisms of health related behaviour change and identify strategies to 

influence these mechanisms (Byrne et al, 2005).

Five theoretical models exist in psychology to inform health behaviour change - health 

education models, cognitive models, social cognition models, behavioural models and stage 

models.

Health education models suggest that to secure successful behaviour change the patient 

must receive information about potential risks and benefits of change. Cognitive models such 

as the health belief model (Rosenstock, 1974) state that people weigh up potential costs and 

benefits of their behaviour before making a change. Social cognition models consider costs 

and benefits in the context of a person's environment and social support, such as the theory 

of planned behaviour (Ajzen, 1991). The behavioural model differs from all previously 

described in that it considers only the environmental determinants and consequences of 

behaviour, so behaviours which have positive consequences are repeated and those which 

do not are not repeated (Ouellette and Wood, 1998).

The stage model of behaviour change proposes that tailored interventions are likely to be 

more effective than general models because they allow for individuals to fit into the
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intervention at whatever stage of change they are at. The transtheoretical theory of stages of 

change theory (Prochaska and DiClemente, 1984) is the best known idea in this group of 

models and suggests that behaviour change involves five steps - precontemplation (not 

thinking of making a change), contemplation (considering change), preparation (ready to 

change), action (attempting change) and maintenance (change sustained for six months).

In attempting to use psychological theory to inform the development of the SPHERE Study 

intervention, designed for the secondary prevention of coronary heart disease, Byrne et al 

(2005) stated that the application of theory to the development of interventions was difficult 

because of the large number of theories that exist and the fact that many of them overlap.

Ronda et al (2001) investigated how the stages of change model affected PA levels among a 

random sample of 2,608 Dutch adults using questionnaires. Almost 60% of those questioned 

did not take the recommended levels of PA deemed to be beneficial for health. Half of these 

were in the precontemplation stage while more than 60% overestimated their PA level. Those 

who were not aware that their exercise levels were insufficient were found to have a less 

positive intention to increase their levels of PA, and those in the precontemplation and 

maintenance stages had a less positive attitude, felt they had less social support and had 

lower self-efficacy expectations towards increasing their exercise than those in the 

contemplation, preparation and action stages. The authors concluded that interventions aimed 

at increasing exercise levels should be targeted towards increasing awareness of personal PA 

levels and should be matched to a particular stage within this model.

Michie et al (2011) evaluated known behaviour change frameworks and suggested a new 

one, the behaviour change wheel, which they said was aimed to overcome the limitations of 

others. The authors commented that when designing a behaviour change intervention, it is 

standard practice to consider the range of options available and select the most suitable using 

a system which considers the features of all interventions available and matches those 

features to the behavioural target, the population being studied and the environment. 

However, it is this process which often falls short in the design of interventions.

Many frameworks exist for classifying behaviour change interventions but none is satisfactory 

and Michie et al commented that intervention designers do not avail of them to investigate 

why certain studies succeeded or failed. However, in proposing their new framework, the
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authors stated that it must be comprehensive and apply to every intervention developed, its 

categories must have a similar level of specificity and they must be able to be connected to 

behaviour change mechanisms and models.

Following a systematic review of current frameworks, in which it was found that only a minority 

was coherent or linked to a behaviour model, the authors designed a new one, the 'behaviour 

change wheel'. They explained that the hub of the wheel involved three conditions which 

influence behaviour - capability, motivation and opportunity - and these were surrounded by 

nine intervention functions which affect these conditions, including education, persuasion and 

restrictions. Policy categories which could allow the interventions to take place surrounded the 

intervention functions.

The authors reported that research is ongoing to develop an intervention design tool based on 

the behaviour change wheel which starts with knowledge and understanding of the behaviour 

and of what is required for the behavioural target to be achieved, and also which intervention 

functions should facilitate the change.

Chapter 5 of this thesis presents a shared decision making tool which, in its design, 

considered the principles promoted by the behaviour change wheel.

os 2.12 Interventions for lifestyle change in primary and secondary prevention

Prevention interventions may be delivered at the population or individual level. At population 

level, such measures may form part of government legislation, e.g. the ban on smoking in 

workplaces which was introduced in Republic of Ireland in 2004, the first country worldwide to 

introduce such a ban.

In the US, smoking bans had been introduced many years previously. The first US state to 

ban smoking in most public places was Minnesota in 1975 through its Minnesota Clean Indoor 

Air Act (Minnesota Department of Health 2007). Restaurants were required to have no

smoking sections, however it wasn’t until 2007 that Minnesota made the ban effective 

statewide in all restaurants and bars by the introduction of the Freedom to Breathe Act (US 

Department of Health 2006).

The first city in the world to ban indoor smoking in all public places was San Luis Obispo, 

California, in 1990, and the success of this legislation encouraged other states to follow suit.
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Some areas in California introduced the ban to cover entire cities, however in May 2010 state 

governor Arnold Schwarzenegger vetoed a measure that would have banned smoking in state 

parks and beaches, calling it “an improper intrusion of government into people's lives” 

(McGreevy, 2010).

In the UK, Scotland introduced a smoking ban on 26 March 2006, which covered enclosed 

public places such as restaurants, bars and workplaces (Clearing the Air, Scottish Executive). 

Wales followed on 2 April 2007 (Time's Up for Second Hand Smoke, Welsh Assembly 

Government), Northern Ireland on 30 April 2007 (Space to Breathe, Health Promotion Agency 

Northern Ireland) and England on 1 July 2007 (Smokefree England, Department of Health).

The aim was to protect workers from the effects of inhaling second-hand smoke and to 

encourage smokers to quit.

Initial results of the effect of the ban were positive. Bannon et al (2009) conducted a 

questionnaire based survey of 110 bar staff in Belfast before and after the smoking ban was 

introduced. Bar workers reporting respiratory symptoms fell by 1.3% to 18.6% among 

smokers after the ban and from 21.9% to 33.2% among non-smokers. Smokers reported a 

reduction in sensory symptoms by 7.3% to 17.7% while non-smoking staff reported a 

reduction ranging from 29.6% to 46.8%. The proportion of bar staff who stated that their 

working environment was healthier was 98%.

Mullally et al (2009) performed a survey among bar staff and the general population in Cork, 

Republic of Ireland, before and after smoking legislation was introduced. The authors found 

that one year post-ban there was a decline (statistically non-significant) in smoking prevalence 

among bar staff but a significant decline among the general population.

eg 2.12.1 Primary prevention

Primary prevention measures include population wide health promotion campaigns, initiated 

by regional public health directors such as the Northern Ireland Public Health Agency’s ‘Get a 

life, get active’ scheme which was aimed to encourage all ages within the population to 

exercise more. Primary care trusts, local authorities, sport and leisure services, employers, 

schools and colleges also target large groups of people in promoting healthy lifestyles, such 

as providing information on facilities including parks, cycle and walking routes, introducing
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schemes to encourage people to exercise more or eat healthier foods (Department of Health, 

2004).

In a speech to the UK Faculty of Public Health in July 2010, Secretary of State for Health 

Andrew Lansley said that the government approach to public health had previously been 

fragmented and not effective (Department of Health, 2010). For example, efforts to reduce 

levels of alcohol consumption had failed because, he suggested, the approach had focused 

on supply and not demand. Instead of enforcing rules, such as what food schools can offer in 

canteens, he said that new strategies would be attempted such as communities and 

individuals being empowered and encouraged to feel responsible for improving public health.

At an individual level, primary prevention interventions may be tailored to people considered 

to be at risk of heart disease because they smoke, have raised blood pressure and serum 

cholesterol levels, obesity, diabetes or a family history of heart disease.

Secondary prevention can comprise patient centred measures, such as education and 

motivation relating to lifestyle change, and measures delivered by the clinician such as 

effective monitoring of medications including antiplatelets, beta blockers, angiotensin 

converting enzyme (ACE) inhibitors, statins, angtiotensin II receptor blockers and calcium 

channel blockers (De Backer, 2003) so that target levels for control of blood pressure and 

serum cholesterol are achieved.

In a meta-analysis by Clark et al (2005) secondary preventive programmes which included 

risk factor education or counselling and structured exercise were associated with a 

significantly reduced risk of acute Ml (risk ratio (RR) 0.62; Cl 0.44-0.87)). Interventions 

comprising risk factor education or counselling but no exercise were associated with a 

significantly reduced risk of mortality (RR 0.87; Cl 0.76-0.99)). Programmes with only an 

exercise component were also associated with a significantly reduced risk of mortality (RR 

0.72; Cl 0.54-0.95.

eg 2.12.2 Secondary prevention

Primary care has been deemed an ideal setting for secondary prevention initiatives as most 

people with CHD attend their general practitioner regularly (Cardiovascular Health Strategy 

Group, 1999).
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Moher et al (2001) assessed the effectiveness of three different methods of promoting 

secondary prevention of CHD in primary care in a cluster randomised controlled trial. Twenty- 

one general practices in Warwickshire, England, received an intervention and outcomes were 

measured in 1,906 patients aged 55-75 who had CHD. The interventions were an audit group 

which gave feedback to the primary care health team after studying patient notes, a GP recall 

group which gave assistance in setting up a disease register and systematic recall of patients 

to their GP, and a nurse recall group which helped with the establishment of a disease 

register and recall to a nurse-led clinic. Blood pressure, cholesterol and smoking status were 

assessed at 18 month follow up, as well as drug prescribing. While the authors found that 

assessment of blood pressure, cholesterol and smoking status were much more common in 

the GP and nurse-led recall groups than the audit group, leading to the conclusion that setting 

up a register and recall system improved patient assessment, these differences did not 

translate to clinical outcomes.

In a systematic review of randomised controlled trials of secondary prevention programmes in 

primary care, McAlister et al (2001) examined 12 trials involving 9,803 patients with CHD, and 

found that disease management programmes incorporating patient education, provider use of 

practice guidelines, appropriate use of consultations and supplies of drugs and ancillary 

services improved processes of care, reduced hospital admissions, improved quality of life or 

functional status. However the programmes' effect on survival and secondary events were 

uncertain.

Murchie et al (2003) assessed the effects of nurse-led clinics in primary care on secondary 

prevention, total mortality and coronary event rates after four years. A total of 1,343 patients 

with coronary heart disease from 19 general practices in north east Scotland were recruited 

and randomly selected to receive the intervention or usual care. The intervention involved 

attendance at general practice-based secondary prevention clinics during which patients’ 

symptoms and treatment were reviewed, use of aspirin promoted, blood pressure and lipid 

management reviewed, lifestyle factors assessed and behaviour change advised if 

appropriate. Significant improvements were shown in the intervention group after one year in 

all aspects of secondary prevention except smoking, and these changes were maintained 

after four years except for exercise. The authors reported that the observed improvements in 

secondary prevention resulted in reduced mortality and reduced coronary event rates in the 

medium term.
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The aim of the SPHERE (Secondary Prevention of Heart Disease in General Practice) Study 

(Murphy et al, 2005) was to design, implement and evaluate individually tailored practice and 

patient care plans to improve the process of care and clinical outcomes for patients with CHD. 

Across 48 practices in Belfast, Dublin and Galway, 903 patients were recruited and 

randomised to intervention and control groups. The intervention, which took place over two 

years, involved the implementation of a structured programme of care which was developed 

to address barriers to optimal secondary prevention identified in previous qualitative research 

among patients and practitioners. General practitioners and nurses attended training sessions 

in facilitating behaviour change, and patients in the intervention group were invited to attend 

four-monthly consultations during which lifestyle targets and goals for secondary prevention 

were set and reviewed. After follow up results were analysed (Murphy et al, 2009) the authors 

found that hospital admissions were significantly reduced among intervention patients 

compared to control: 107/415 (25.8%) vs 148/435 (34.0%), OR 1.56 (1.53 to 2.60; P=0.03). 

However, no other clinical benefits were shown.

Interventions for lifestyle change within secondary prevention are analysed in detail in chapter 

3.

os 2.13 Barriers to lifestyle change

A problem observed in secondary prevention programmes is the fact that some patients with 

CHD can be resistant to changes in their lifestyle. In a telephone survey of 113,795 adults 

with heart disease across 25 US states, Wofford et al (2007) found that less than half met 

their recommended level of fruit and vegetable intake and PA. The authors suggested that 

reasons for failure to change behaviour could include patients' misunderstanding of health 

messages, a lack of interest or motivation among patients to change their behaviour and 

doctors’ lack of time to explain satisfactorily the processes and benefits of lifestyle change.

Murphy et al (2009) commented that some patients taking part in the SPHERE Study 

intervention found targeted lifestyle changes unattainable, or their practitioners deemed them 

to be unattainable. Neill et al (1985) suggested that patients with CHD tend to exercise less 

because of fear of causing harm to their health.

The literature contains some references to interventions designed with a behaviour change 

focus with the aim of addressing barriers to lifestyle change. Moore et al (2006) tested the
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effects of a lifestyle medication programme designed to encourage patients to continue 

exercising in the year following a cardiac rehabilitation programme. The Changing Habits by 

Applying New Goals and Experiences (CHANGE) programme included five small group 

cognitive behavioural change counselling sessions delivered over one year following a cardiac 

rehabilitation programme. Patients were educated about self-efficacy, problem solving and 

relapse prevention to tackle exercise maintenance problems. Exercise was measured using 

portable wristwatch heart rate monitors worn during exercise for one year. After 250 patients 

were randomised to the CHANGE intervention and usual care only, exercise was measured 

using portable wristwatch heart rate monitors. The authors found that patients in the control 

group were 76% more likely to stop exercising than those in the intervention group, and 

concluded that behaviour change strategies such as CHANGE can successfully encourage 

address barriers to lifestyle change and support maintenance of exercise.

Foster et al (2005) examined RCTs of interventions designed to encourage sedentary adults 

to undertake more PA and included 29 studies involving 11,513 healthy adults. There was a 

high level of heterogeneity relating to the characteristics of the interventions. All except one 

promoted unstructured and independently performed PA, and there were differences in 

setting, group or one-to-one attention, supervision or not, ongoing support and self monitoring. 

The effect of interventions on self reported PA was positive (pooled random effects model 

0.28; 95% Cl 0.15-0.41) as was the effect of interventions on cardio-respiratory fitness 

(pooled random effects model 0.52; 95% Cl 0.14-0.90).

The effect of behavioural counselling on PA levels, as well as on diet and CHD risk factors, 

was also examined by Hardcastle et al (2008) in a RCT. A total of 334 mostly obese people at 

risk of CHD were randomised into an intervention group which received five counselling 

sessions with a physical activity specialist and registered dietician over six months in addition 

to standard exercise and diet advice. The control group received the standard advice. At six 

months, the counselling group were more active and had reduced their weight, blood pressure 

and cholesterol. No changes in diet were observed compared to the control group. People 

taking part in the study were mostly female and 50% attended at least three sessions. Those 

who attended more counselling sessions had greater increases in physical activity and 

reductions in weight, blood pressure and cholesterol. Overall, counselling was welcomed by 

patients and reduced CHD risk factors. The authors concluded that primary care was an ideal 

and effective setting for the promotion of PA by PA specialists and dieticians.
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The SLAN survey of health and lifestyle in the Republic of Ireland (Morgan et al, 2007) asked 

respondents who were physically inactive to indicate the main reason for their inactivity. 

Across all social classes and most age groups, the most common response was ‘no time', 

with 41% of respondents citing this. Among people aged 65 years and over, the most 

common reason was ‘injury/disability/medical condition’. Other reasons given for inactivity 

were ill-health (18%), lack of interest (14%) and interested but unwilling to commit the time 

(14%). Only 3% of respondents stated that lack of access to facilities was a barrier to PA.

Limited evidence exists in which barriers to lifestyle change among patients with CHD have 

been investigated, however some barriers found include setting too many goals at once, lack 

of professional support, low motivation and overprotection by family members (Condon and 

McCarthy, 2006; Goldsmith et al, 2006; Kristofferzon et al, 2007).

A further problem has been the inability of patients to maintain lifestyle changes. In a 

qualitative study among patients with Ml, Condon and McCarthy (2006) found that setting too 

many goals at once, or setting unrealistic goals, led to disillusionment and the resumption of 

former lifestyle habits. The authors also found that barriers to change included a lack of 

professional support following discharge from hospital and overprotection by family members. 

However, only 10 patients were interviewed for this study, including nine men and one 

woman, six weeks after discharge from hospital. The authors argued that if lifestyle changes 

had not been undertaken within this time period they were unlikely to in the future, but this 

does not seem to be a reasonable expectation.

Goldsmith et al (2006) investigated the influence of family members, in particular the effect of 

a spouse, on patients who had had a cardiac event. The authors found that the good 

intentions of a partner may be translated by the other as criticism or be felt as a loss of 

control, causing resentment and resistance. This study involved interviews with 41 patients 

and 15 partners of these patients. The time period since diagnosis was not stated - however 

most patients were recruited through cardiac rehabilitation classes suggesting recent illness 

(like the patients in Condon and McCarthy’s study).

Kristofferzon et al (2007) undertook 39 semi structured interviews of men and women who 

had suffered a Ml four to six months earlier and found that patients reported that meeting 

others who had had a heart attack was a support and that their nurse provided a feeling of

~ 32 ~



security. Low motivation, a lack of knowledge and family habits were cited as reasons for 

failing to achieve lifestyle behaviour change.

Previous research like that cited above has focused on patients with recent diagnoses, often 

those undertaking cardiac rehabilitation. It was therefore believed to be important to 

investigate barriers and incentives influencing lifestyle change among patients with a range of 

time since diagnosis and who were being cared for by their GP and not hospital professionals.

cas 2.14 Measuring lifestyle change

Crucial to measuring the effectiveness of lifestyle interventions are the methods of assessing 

PA and diet. This review considers different approaches and their associated benefits or 

disadvantages.

08 2.14.1 Measuring change in PA

Methods of PA assessment can be classed as self report, such as questionnaires, diaries and 

recalls, or objective measurements such as accelerometers, pedometers or heart rate 

monitors (Warren et al, 2010). While self report methods can pose problems such as 

recording all types of PA, its frequency and duration, and the respondent’s ability to accurately 

recall their PA, they are the cheapest and easiest way to collect such data (Sallis and 

Saelens, 2000).

Examples of validated self report measures of PA include the Baecke Physical Activity 

Questionnaire (Baecke et al, 1982), the Godin Shepard Leisure Time Questionnaire (Godin 

and Shephard, 1985), Paffenbarger Physical Activity Questionnaire (Paffenbarger et al, 1978) 

and Bouchard’s Physical Activity Diary (Bouchard et al, 1983). Recently developed measures 

include the International Physical Activity Questionnaire (IPAQ) (Craig et al, 2003) which is 

available in short and long versions and the Global Physical Activity Questionnaire (GPAQ) 

which was developed by the World Health Organisation to survey activity at work, travel to 

and from places and leisure time activities (Armstrong and Bull, 2006).

Methods of PA measurement have been designed for specific populations, for example, 

activity diaries have been used successfully in teenagers (Warren et al, 2010). Four 

questionnaires have been developed for elderly populations - the Modified Baecke 

Questionnaire (Voorrips et al, 1991), Zutphen Physical Activity Questionnaire (Caspersen et
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al, 1991), Yale Physical Activity Survey (Dipietro et al, 1993) and the Physical Activity Scale 

for the Elderly (Washburn et al, 1993) - to take into account differences in this group’s PA 

potential and their ability to self report.

The Godin Shepard Leisure Time Questionnaire (Godin and Shephard, 1985), used in the 

SPHERE Study, provides a measure of the type, duration and intensity of exercise. It is a 

four-item questionnaire in which the respondent is asked to note how many times per week 

they undertake 15 minutes of mild exercise, such as easy walking or fishing, moderate 

exercise, for example fast walking or tennis, and strenuous exercise such as jogging or 

vigorous swimming. The final part of the questionnaire asks the respondent how often they 

engage in exercise which is strenuous enough to work up a sweat during the week. The first 

three questions are used to calculate a score by multiplying the frequency of mild exercise by 

3 METs (metabolic equivalents, which are a measure of the intensity of exercise), moderate 

exercise by 5 METs and strenuous exercise by 9 METs. A score of 24 or below is considered 

to indicate that the respondent is sedentary (Godin, 2011). Advantages of the Godin 

questionnaire include its brevity and that it considers different levels of intensity of exercise. 

However, it can be considered complicated when respondents need to work out how many 

15-minute periods of PA they have done.

Accelerometers provide a measure of patterns of activity (Melanson and Freedson, 1996). 

They measure acceleration of the body in one (vertical), two (vertical and medo-lateral) or 

three (vertical, medo-lateral and anterior-posterior) planes (Chen and Bassett, 2005), however 

because they are usually fixed at the waist they do not register upper body movement or 

cycling. Data produced by accelerometers is complex (Warren et al, 2010) - it is output as 

counts and a range of 100-800 counts is ascribed to sedentary activities and 1900-8200 to 

moderate intensity exercise.

Another objective measure of activity is the heart rate monitor, which Warren et al (2010) 

stated should only be used to assess time spent in moderate or vigorous activity. This is 

because energy expended through PA is estimated from the relationship between heart rate 

and energy expenditure above a threshold. Below this threshold, resting energy expenditure is 

assumed and low intensity activity is therefore not recorded.
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Pedometers measure the number of steps taken and have been widely used to monitor the 

effect of an intervention designed to increase duration of walking (Warren et al, 2010). They 

have been particularly useful as a motivational tool to encourage individuals to reach a 

targeted number of steps per day. However, vast differences have been found between 

commercially available models and those used in research (Tudor-Locke et al, 2006).

Another perceived problem with objective measures is that people are likely to increase the 

amount of PA they do when they begin using one of the devices described here. This can give 

an inaccurate account of their normal routines.

oe 2.14.2 Measuring change in dietary intake

Most measures of dietary intake are obtained directly from the study participant either by 

recall or record keeping (Rutishauser, 2005). The individuals taking part in a study or a study 

researcher may keep records of daily food intake and this may include weighing quantities of 

food or compiling descriptive records. The nutritional value of the food can then be calculated. 

A simpler method of dietary intake is to record the type of food consumed and not quantity 

and this is easier to sustain over a longer period of time.

Recall methods of dietary intake involve a participant making a retrospective record of their 

diet and this can incorporate short food history, such as the previous 24 hours or an extended 

period of time. Food recalls can be made in terms of frequency of consumption of certain 

foods, portion sizes or in reference to photographs.

Food frequency questionnaires, usually designed to be completed by the study participant, 

comprise a list of foods and require the respondent to indicate how often they have consumed 

a portion of each during a specified period of time.

The Dietary Instrument for Nutrition Education (DINE), used in the SPHERE Study, was 

designed by Roe et al (1994) for use in general practice or worksite programmes. A structured 

questionnaire, it was developed with two main aims: to provide a brief assessment of an 

individual's fat and fibre consumption and to allow the interviewer to evaluate a diet 

immediately, thereby enabling them to offer appropriate advice. The authors designed the 

questionnaire to focus on dietary fat and fibre because of their importance in relation to
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cardiovascular disease and cancer. Other aspects of the diet such as sugar were excluded in 

order to keep the questionnaire as short as possible.

The authors reported that the instrument consists of a food frequency questionnaire of 19 food 

groups which make up about 70% of the fat and fibre in a common UK diet. Each group of 

food is given a score indicating the fat or fibre content of a standard portion size, and the 

scores are then weighted according to frequency of consumption. Total scores for fibre, fat 

and unsaturated fat are calculated and categorised as low, medium or high intake. The low fat 

category (DINE score less than 30) represents a fat intake of 83g/day or less while high fat 

(score greater than 40) indicates an intake greater than 122g/day. The low fibre category 

(fibre score less than 30) represents a fibre intake of 20g/day or less while the high fibre 

category (fibre score greater than 40) corresponds to more than 30g/day.

The DINE instrument has been used widely since its first validation by Roe et al (1994) 

including in work on adolescent food habits (Johnson et al, 2002), the effect of dietary advice 

on increasing fruit and vegetable consumption (Huxley et al, 2004), in dietary manipulation to 

improve cardiovascular risk profile (Heald et al, 2004), and in an investigation of high fat 

consumers (Jackson et al, 2002).

A difficulty with recalling all the food which respondents have eaten over a certain period of 

time is that they may not remember every item. As with all self-report measures, they may 

wish to present a better image of themselves and in so doing omit certain unhealthy items.

eg 2.15 Decision support and its use in stimulating lifestyle change

eg 2.15.1 Basis of shared decision making

This literature review has presented evidence to show that while some interventions designed 

to improve lifestyle are successful, many patients face a variety of barriers to behaviour 

change. These can include lack of support, whether professional or social, negative 

environmental factors and lack of self motivation.

Individualised care and professional support has been shown to be effective in encouraging 

behaviour change. This seems to be particularly true where the patient is encouraged to feel 

involved by setting goals and making plans in conjunction with a health professional to 

improve their lifestyle.

~ 36



This concept of shared decision making was first mentioned in the literature in the 1970s 

(Veatch, 1972), but was more concisely defined in 1997 by Charles et al. They suggested that 

key aspects of shared decision making were that at least two participants should be involved, 

the doctor and patient (and perhaps extra people such as the patient’s relative), that 

information is shared between the two, that both progress towards an agreement on the 

favoured treatment, and that an agreement is reached.

The authors drew distinctions between shared decision making and other models of treatment 

decision making. These include the paternalistic model in which the patient is entirely 

dependent on the doctor and is not involved in decision making, and the informed decision 

making model in which information is given by the doctor to the patient and the patient 

therefore is enabled to make a decision on his or her own. Thirdly, in the professional as 

agent model the doctor is the sole decision maker even though he may have sought 

information from the patient on their preferred future course.

eg 2.15.2 Shared decision making in general practice

While Charles et al (1997) applied the shared decision making model to specialist oncology 

for early stage breast cancer as an example, Murray et al (2005) investigated how the model 

could be translated to general practice. The authors pointed out that differences in the clinical 

settings include that GPs are often aware of the patient’s family and social networks while 

physicians may not be, GPs often need to assess symptoms to reach a diagnosis whereas 

physicians usually already know the diagnosis, GPs often have a long term relationship with 

the patient, and are constrained by time because they must afford equal consultation time to 

all patients attending the practice.

Murray et al suggested that the model should begin later in the consultation process when a 

diagnosis has been reached. Then, the three steps of information exchange, in which both the 

patient and doctor can reveal and explain their concerns and opinions, deliberation and 

decision making can take place as outlined by Charles et al (1997).

The authors concluded that the model can be tailored to general practice and, while decision 

making in such a setting is often not related to simple treatment decisions, the doctor may, 

during the information exchange period, suggest ways the patient could obtain extra
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information. They suggested that applying the model may be appropriate in non-emergency 

situations.

eg 2.15.3 Barriers to shared decision making

Legare et al (2008) stated that shared decision making had not been fully adopted by health 

care professionals and, in a systematic review, investigated barriers and facilitators affecting 

the concept. Time restrictions were the most often reported barrier to implementing shared 

decision making in clinical practice, although it is not yet clear whether it actually takes more 

time to engage in shared decision making than in usual care.

Lack of agreement over suitability of shared decision making to the patient population was the 

second most important barrier, which the authors suggested indicated that professionals were 

misjudging patients’ desire to be actively involved in decision making. The most commonly 

reported facilitators were the motivation of professionals to put shared decision making into 

practice and professionals’ belief that doing so would result in better outcomes for patients.

It is clear that some health care professionals and some patients would prefer not to engage 

in shared decision making. From a patient’s point of view, being encouraged to make their 

own decision may cause them to worry they were making the wrong one. More work needs to 

be done in this area to discover just how time consuming and how effective shared decision 

making is.

eg 2.15.4 Decision aids

Decision aids, also known as shared decision making programmes (O’Connor et al, 2003), 

came to prominence in the 1990s. Since 1999 their use greatly expanded (Stacey et al, 2011).

According to the Cochrane Collaboration (O’Connor et al, 2003), they are defined as: 

'interventions designed to help people make specific and deliberative choices among options 

by providing (at the minimum) information on the options and outcomes relevant to the 

person’s health status'.

Evidence has shown that the largest benefit of decision aids compared to usual care is 

improved knowledge of options and outcomes - patients feel more supported in decision 

making and this has been seen to be particularly evident in primary care settings (O’Connor et
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al, 2003). In a recent Cochrane review (Stacey et al, 2011), the authors drew a distinction 

between decision aids and health education materials because of the former's detailed, 

precise and personalised focus on options and outcomes which people consider when trying 

to make a decision, They stated that education materials provide a general understanding of 

conditions, diagnosis and treatment but do not help patients to take part in making a decision. 

They excluded from their review interventions which focused on making decisions about 

lifestyle changes but did not state why.

The vast majority of decision aids are used to help decisions relating to types of treatment or 

surgery, in numerous conditions (Ottawa Hospital Research Institute). Of more than 250 

decision aids listed by the Ottawa Hospital Research Institute, only one involved a decision 

between lifestyle changes. This, available in website or paper form, was to treat obesity and 

involved a choice between using a diet plan or making gradual changes to diet and exercise.

os 2.15.5 Patient responses to decision aids

Wright et al (2004) compared the ease of use of a computerised decision aid, aimed to help 

assess health risks from lifestyle choices, to an alternative in leaflet form, in an empirical study 

among adult volunteers. Both forms of the aid offered a calculation of risk that the patient 

would have CHD or a stroke within 10 years and demonstrated how the risk could be affected 

by altering the five lifestyle factors of exercise, diet, blood pressure, cholesterol and smoking. 

The authors found that the lifestyle factors were more thoroughly explored when the 

computerised aid was employed and that most of the older volunteers preferred using the 

computer. The study was small, with a sample size of 24 volunteers who were asked to 

advise hypothetical patients. This work would need to be carried out in a larger sample of 

‘real' patients to ascertain whether similar results were found.

Van Steenkiste et al (2008) tested patients’ responsiveness to a decision tool designed to be 

used along with professional advice for the primary prevention of cardiovascular diseases in 

primary care. Patients at high risk were asked by their GP to take home and read a 16-page 

booklet, which included information on risk and options for risk management, and to return for 

a second consultation. All 239 patients involved in the study read the booklet and 68% felt 

reassured by the information it contained, however the two-consultation requirement was not 

favoured by GPs.
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Koelewijn-van Loon et al (2009) also tested the effectiveness of a combination of a decision 

aid and professional advice on lifestyle adherence. They undertook a cluster randomised 

controlled trial in 25 practices which included 615 patients. The intervention comprised nurse- 

led risk management, which involved risk assessment, risk communication, a decision aid and 

motivational interviewing. Patients had two meetings with a nurse: the first to discuss their 10- 

year risk of cardiovascular mortality, their options for risk reduction and to receive the decision 

aid which they took home; the second meeting was to discuss the decision aid and patients’ 

goals for lifestyle change. A 10-minute follow-up telephone call was made and it was agreed 

whether further consultations were needed to support the lifestyle change. The control group 

received a minimal nurse-led intervention. No significant differences were found between the 

two groups after one year, however in the intervention group there was a significantly lower 

intake of fat and a significantly higher percentage of patients meeting the national 

recommendations for vegetable intake compared to the control group. The authors suggested 

that an explanation may be that the nurses in the control group were very experienced, 

enthusiastic about the study and highly motivated to improve patient care. Also, they 

suggested that the lack of effectiveness may have been because the patients involved were 

not high-risk. Although this was a large study, it would be interesting to test the intervention in 

a higher-risk population.

As in these studies, Kukafka et al (2009) reported a system, Tailored Lifestyle Conversations 

(TLC), whereby patients considered which health behaviours they would like to target before 

discussing it with their health professional. The authors suggested that recent attempts to link 

decision support and counselling to electronic health records, and therefore to be used during 

consultations, had had disappointing results, and that it was better to employ a system of 

giving patients time to think about possible choices first. The TLC system consisted of an 

assessment section containing five questionnaires relating to diet, weight, PA, smoking and 

psychosocial issues, an output report providing the patient with their behavioural and clinical 

risk; qualitative equations which showed their priorities for change, and their readiness and 

confidence in changing behaviours and an action plan. The authors tested the system using 

hypothetical situations and reported their initial conclusions that a personalised tool prioritising 

patient preferences would be effective because it would enable the patient to tackle behaviour 

change in a way which would suit their own circumstances, and also that discussion between 

the patient and professional was stimulated by the TLC. However, with five questionnaires to
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complete as well as having to consider lifestyle behaviours and an action plan, there seemed 

to be a large amount of work expected of the patient.

Sheridan et al (2011) tested the feasibility of an intervention designed to increase adherence 

to prevention strategies among patients at moderate or high risk of CHD. The intervention 

comprised an internet based decision aid, Heart to Heart, which patients navigated on their 

own at their clinic. The tool involved risk assessment, education about CHD, and also 

encouraged patients to choose risk reducing strategies and to inform their doctor about these. 

Patients then received automated tailored mailed messages to encourage adherence. The 

authors reported that self reported adherence increased at three months by 25 percentage 

points and patients’ 10-year CHD risk reduced by 1.1 percentage points. They suggested that 

alternative delivery methods of the intervention could be investigated, such as via electronic 

health records. One drawback of this intervention is that it is not designed for use with patients 

with any history of CHD. Further, adherence was measured largely by self report which may 

have caused some overestimation.

eg 2.15.6 Decision tools for the public

A number of decision tools are available for public use without professional consultation, 

usually via the internet. One of these, the American College of Sports Medicine’s tool to 

encourage increased PA (myexerciseplan.com, 2006), was a two-page document outlining 

the pros and cons of changing exercise habits. Among the ‘pros’ it did not mention health 

benefits and focused on short term gains. The National Health Service Choices 

(www.nhs.uk/Tools/PagesfTooIslibrary.aspx) offers a variety of self-assessment tools in which 

the participant can complete, via the internet, a series of questions and then receive an 

immediate assessment based on the results. These tools include healthy eating self 

assessment, fitness self assessment and exercises for older people. They are user friendly 

and offer suggestions for lifestyle improvement and sources of information. However their 

effect on health is unknown and they are not designed for people at high risk of cardiovascular 

disease.

ca 2.16 Conclusion

Thus there is evidence of the importance of healthy lifestyle behaviour within secondary 

prevention of CHD, but few previous reviews of secondary prevention interventions have
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focused on lifestyle change. Whilst various studies have described interventions to change 

behaviours, there are few reports of reasons why they may or may not have been effective. 

Whilst decision tools exist to support the public in behaviour change there is little evidence of 

their effectiveness, they do not provide individualised support for patients with CHD and there 

are few opportunities for their use with professional support.

The overarching aim of this thesis thus is to explore lifestyle interventions in patients with 

cardiovascular disease and ways of improving their effectiveness.

In relation to this aim, the evidence presented in this literature review has pointed to three 

main objectives which this thesis will attempt to address.

1. To investigate the effect of exercise and dietary interventions designed for the secondary 

prevention of CHD.

As this literature review has shown, secondary prevention is essential in the care of the 

patient with CHD. Lifestyle change, including PA, a healthy diet and smoking cessation, alters 

the course of CHD (Oldridge et al, 1998; O’Connor et al, 1989; Schuler et al, 1992) and so 

disease prevention measures have been designed to focus on a range of lifestyle factors. 

Indeed, cardiac rehabilitation and secondary prevention programmes have developed from 

focusing on exercise alone to becoming multidisciplinary and encompassing baseline patient 

assessments, nutritional counselling, risk factor management (i.e. lipids, hypertension, weight, 

diabetes, and smoking), psychosocial and vocational counselling, and PA advice and exercise 

training, in addition to the appropriate use of cardioprotective drugs (Leon et al, 2005).

NICE guidelines for patients with Ml (Cooper et al, 2007) were outlined earlier in this chapter 

including the importance of regular PA in the form of 20-30 minutes of exercise per day to the 

point of slight breathlessness, a diet rich in fibre, fruit, vegetables and fish, stopping smoking 

and following a treatment regime with a combination of ACE (angiotensin-converting enzyme) 

inhibitors, aspirin, beta-blockers and statins.

However, despite the evidence that positive lifestyle changes bring about improved outcomes, 

results from a number of secondary prevention initiatives have been disappointing. Few 

previous reviews of secondary prevention interventions have been published. Therefore, it 

was considered imperative that a comprehensive systematic review of randomized controlled
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trials to determine the effect of lifestyle interventions for the secondary prevention of CHD was 

carried out. This forms the first study in this thesis (Chapter 3).

2. To conduct a study to determine the barriers and facilitators affecting lifestyle change 

among patients with CHD.

Evidence has been presented to show that patients find it difficult to maintain lifestyle changes 

after a diagnosis of CHD. Limited research exists concerning barriers to lifestyle change. 

However, some have been found including setting too many goals at once, lack of 

professional support, low motivation and overprotection by family members (Condon and 

McCarthy, 2006; Goldsmith et al, 2006; Kristofferzon et al, 2007).

That no study appeared to exist which investigated the specific successes and failures of an 

intervention led to the second objective of this thesis. The SPHERE Study (Murphy et al, 

2005) was a randomised controlled trial (Murphy et al, 2005) of an intervention designed for 

the secondary prevention of CHD. Patients were invited to regular four-monthly consultations, 

during which barriers to change were addressed and targets and goals were set and 

reviewed. However, whilst hospital admissions were reduced, no other benefits (Murphy et al, 

2009) or effects on lifestyle behaviours were found. Chapter 4 of this thesis is an investigation 

into the barriers and facilitators affecting lifestyle change among patients who took part in the 

SPHERE intervention.

3. To test the feasibility of a decision support tool designed to stimulate lifestyle change.

Decision aids have been found to provide patients with better knowledge of outcomes and 

options of their care and a large benefit of this is that they feel more supported in decision 

making. This has been seen to be particularly evident in primary care settings. However, few 

decision aids have been designed to help individuals improve their lifestyle, and those that 

have been tested have been unsatisfactory.

The qualitative study set out in Chapter 4 of this thesis found barriers to and incentives for 

lifestyle change among patients with CHD. Based on the results, a decision tool was designed 

which aims to stimulate patients with CHD to think about making lifestyle changes, such as 

doing more exercise or eating a healthier diet. The decision tool is a short questionnaire 

designed to be completed by a patient during a consultation with a health professional.
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The aim of the tool is to drive tangible action in improving PA and diet to prevent and alleviate 

chronic disease and promote wellbeing. Helping people consider why and how they may 

change their lifestyles, through the use of this novel shared decision making intervention, is 

important in the efforts to encourage sustained uptake of healthy lifestyles. A study to test the 

feasibility of this tool forms Chapter 5 of this thesis.
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A* Chapter 3

Systematic review of the effect of diet and 
exercise lifestyle interventions in the secondary 
prevention of coronary heart disease
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eg 3.1 Introduction

The National Institute for Clinical Excellence (NICE) in its 2007 guidelines for the care of 

patients who had had a myocardial infarction (Ml) (Cooper et al, 2007) included in its 

priority recommendations that patients should be given advice on secondary prevention. 

This should include lifestyle advice, specifically regular PA in the form of 20-30 minutes of 

exercise per day to the point of slight breathlessness and eating a Mediterranean-style diet 

rich in fibre, fruit, vegetables, and fish. However, despite the evidence that positive lifestyle 

changes bring about improved outcomes, results from a number of secondary prevention 

initiatives have been disappointing.

In a systematic review of multidisciplinary secondary prevention programmes, McAlister et 

al (2001) reported that although some beneficial impact was achieved on processes of 

care, morbidity, and mortality, questions remained regarding the duration and frequency of 

interventions and the best combination of disciplines within an intervention.

The EUROASPIRE (European Action on Secondary and Primary Prevention by 

Intervention to Reduce Events) surveys by the European Society of Cardiology have shown 

that the adoption of cardiovascular disease prevention measures as part of daily clinical 

practice was wholly inadequate (Kotseva et al, 2009) and that unhealthy lifestyle trends are 

continuing. The authors commented on the difficulty experienced by adults in changing 

behaviour despite having a life threatening disease and that continued professional support 

was imperative if this was to be achieved.

Few previous reviews of secondary prevention interventions have been published. 

McAlister et al (2001) carried out a systematic review of RCTs of secondary prevention 

interventions and analysed 12 studies. Jolliffe et al (2001) analysed only exercise 

interventions in secondary prevention, Taylor et al (2004) examined exercise based cardiac 

rehabilitation and Rees et al (2004) reviewed psychological interventions. A meta-analysis 

conducted by Clark et al (2005) was an update of their 2001 review (by McAlister et al) and 

included a comparison of different types of secondary prevention programs including 

unstructured and structured exercise programs.

The aim of this chapter therefore is to conduct a systematic review to determine the effect 

of lifestyle interventions in the secondary prevention of CHD.
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cas 3.2 Methods

This was a systematic review carried out using Cochrane Collaboration methodology 

(Higgins & Green, 2009).

cas 3.2.1 Participants

Male and female adults of all ages (aged 18+) with a diagnosis of CHD were included in 

this review. Patients included those who had experienced a myocardial infarction (Ml), 

coronary artery bypass graft (CABG), or percutaneous transluminal coronary angioplasty 

(PICA) and those with angina pectoris and coronary artery disease defined by 

angiography. For the purposes of this review, patients who had had a heart transplant, 

heart valve surgery, or heart failure were excluded, unless it was clearly specified that the 

cause related to CHD.

ce 3.2.2 Interventions

Interventions with a lifestyle and/or behaviour change focus designed for the secondary 

prevention of CHD were included, incorporating one or a combination of exercise and diet. 

Interventions may be categorized as follows.

(1) Dietary - in which the intervention’s main focus was diet.

(2) Exercise - in which the intervention’s main focus was PA.

(3) Psychological - for example, behaviour change counselling and/or motivational 

interviewing.

(4) Educational - for example, provision of information, attendance at lectures/talks.

(5) Multifactorial - a combination of more than one of the above.

(6) Organisational - for example, case management, co-ordination of care.

C8 3.2.3 Exclusions

Excluded from this review were studies which were not randomized controlled trials, 

focused on primary prevention, involved patients with multiple diseases and/or outcomes
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which were related to diseases other than CHD, involved patients in a hospital in-patient 

setting, focused on drug therapy, had short (less than three months) or no follow-up, or 

reported outcomes which were not the focus of this review (see section 3.2.7) such as 

depression, cost-effectiveness, or service delivery.

08 3.2.4 Study duration

Trials were included in this review if they reported a minimum post intervention follow-up of 

three months to allow some change to take place.

06 3.2.5 Settings

For the purposes of this review, interventions have been considered to have been delivered 

in primary care according to the definition of primary care as stated by the Committee on 

the Future of Primary Care at the Institute of Medicine in the United States: “Primary care is 

the provision of integrated, accessible healthcare services by clinicians who are 

accountable for addressing a large majority of personal healthcare needs, developing a 

sustained partnership with patients, and practising in the context of family and community" 

(Donaldson et al, 1996). Interventions are delivered in primary care by clinicians who are 

“generally considered to be physicians, nurse practitioners and physical assistants” and “a 

broader array of individuals in a primary care team” (Donaldson etal, 1996).

In the care of CHD patients, the primary care team may include general practitioners, 

practice nurses, community pharmacists, community and public health nurses, dieticians, 

occupational therapists, and physiotherapists.

(i) Interventions have been included in the review if they have been delivered in primary 

care or community settings by primary care clinicians or clinicians whose normal roles may 

be within secondary care, for example, community hospitals, or tertiary care, for example, 

general hospitals.

(ii) Studies of interventions undertaken primarily within secondary or tertiary care settings 

by clinicians or care teams whose relationship with patients is not long term or ongoing 

were excluded from this review.
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cs 3.2.6 Comparators

In the included studies, the comparators are "normal care” or “usual care”, meaning 

standard clinical care or standard care given by a general practitioner (GP).

eg 3.2.7 Types of outcome measures

Papers which featured all or any of the following outcomes were included: 

eg 3.2.7.1 Primary outcomes

(i) All-cause mortality.

(II) Cardiac mortality.

(ill) Nonfatal cardiac events.

(iv) Hospital admissions (cardiac related/and all-cause if available).

08 3.2.7.2 Secondary outcomes

(i) Diet (e.g., measured by fibre, fruit, and vegetable quantity).

(ii) Exercise (e.g., frequency, duration).

(iii) Blood pressure (BP); systolic BP (SBP); diastolic BP (DBP).

(iv) Blood lipid levels (high density lipoprotein cholesterol (HDL-chol), low density 

lipoprotein cholesterol (LDL-chol)).

(v) Smoking behaviour.

(vi) Health-related quality of life (QOL).

(vii) Self efficacy.

(viii) Medication adherence.

Only outcomes measured using a validated instrument were included.
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(se 3.2.8 Search methods for identification of studies

Searches were carried out of electronic databases Medline, Cinahl, and Embase for 

English language randomised trials in humans published since 1990. The search method 

for Medline is detailed below; it was modified as appropriate for Cinahl and Embase. 

Reference lists of review articles were also searched.

os 3.2.9 Medline search method

Selecting an Advanced Ovid search, the keyword "lifestyle” was inserted and the box ticked 

to select "Map term to subject heading”. After selecting “Search” a new page was 

presented entitled "Mapping Display”. Options indicating the subject headings "Life Style” 

and "lifestyle.mp. search as keyword” were chosen and “Continue” selected. This allowed 

further keywords to be entered.

The same process was followed for the keywords “exercise”, “physical activity” and “diet”. 

In each case only the keyword as a subject heading and as a keyword were selected on 

the mapping display page.

A fifth search was commanded by using all four keywords above separated by the Boolean 

operator “OR”. This was done by selecting "click to expand” the “Search History” box, 

ticking each of the four boxes relating to the keywords, and selecting “Combine selections 

with OR”.

A sixth search term “secondary prevention” was added as a keyword in the same way as 

above. A seventh, “coronary heart disease", was inserted, then its abbreviation “CHD” and 

four conditions related to it and their abbreviations, where appropriate, all as separate 

keywords: “myocardial infarction”, “Ml”, “coronary artery bypass graft”, “CABG”, 

“percutaneous transluminal coronary angioplasty", “PTCA" and “angina pectoris". This 

group incorporating coronary heart disease and related conditions involved a total of nine 

separate searches, and they were together inserted as a 16th search, with each term 

separated by “OR”. This was done, as above, by expanding the search history, selecting 

the relevant boxes beside keywords and selecting “Combine selections with OR”.

The three components of the search were put together in the following way.
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On the search history page, search five was selected by clicking on the box beside it 

(Lifestyle.mp. or Life Style/ OR Exercise.mp. or Exercise/ OR Physical activity.mp. OR Diet/ 

or diet.mp.). Search six was then selected (Secondary prevention.mp. or Secondary 

Prevention/), and search 16 (Coronary heart disease.mp. or Coronary Disease/ OR 

CHD.mp. OR Myocardial infarction.mp. or Myocardial Infarction/ OR Ml.mp OR Coronary 

Artery Bypass/ or coronary artery bypass graft.mp. OR CABG.mp. OR Percutaneous 

transluminal coronary angioplasty.mp. or Angioplasty, Transluminal, Percutaneous 

Coronary/ OR PTCA.mp. OR Angina pectoris.mp. or Angina Pectoris/). The option 

‘‘Combine selections with AND" was selected. This gave search 17.

Search 17 was selected by ticking the box, and limits were imposed in an effort to narrow 

the search. Below the search results, within the “Limits” options, “English language”, 

“Humans” and “Publication Year 1990 to Current” were selected. “Additional Limits" was 

then selected, search 17 was selected, and in the “Age Groups” options “All Adult (19 plus 

years)” was selected. No other limits were imposed. Then, “Limit a Search” was selected. 

To refine the search further, terms relating to a randomised controlled trial study design 

were inserted. The terms entered were randomised controlled triai.mp. or Randomised 

Controlled Trial/, controlled clinical triai.mp. or Controlled Clinical Trial/, random 

allocation.mp. or Random Allocation/, double blind method.mp. or Double-Blind Method/, 

single blind method.mp. or Single-Blind Method. Each of these terms was combined with 

“OR”, giving search 24.

Selecting search 18 and search 24, and combining them with “AND” gave the final 

selection. The Medline search strategy is detailed in Figure 3.1.
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Search Keywords Number of 
articles

1 Lifestyle.mp or Life Style/ 50074
2 Exercise.mp or Exercise/ 175635
3 Physical activity.mp 32093
4 Diet/ or diet.mp 234526

5 1 OR 2 OR 3 OR 4 444333
6 Secondary prevention.mp or Secondary Prevention/ 8621

7 Coronary heart disease.mp or Coronary Disease/ 134033
8 CHD.mp 11942
9 Myocardial infarction.mp or Myocardial Infarction/ 154771
10 Ml.mp 20148
11 Coronary Artery Bypass/ or coronary artery bypass graflmp 38040
12 CABG.mp 9219
13 Percutaneous transluminal coronary angioplasty.mp or

Angioplasty, Transluminal, Percutaneous Coronary/
28090

14 PTCA.mp 5993
M5 Angina pectoris.mp or Angina Pectoris/ 35298

16 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 319497
17 5 AND 6 AND 16 772
18 Limit search 17 by English language, humans, 1990-current and 

adults all ages (19 plus)
270

19 Randomized controlled trial.mp or Randomized Controlled Trial/ 293811
20 Controlled clinical trial.mp or Controlled Clinical Trial/ 86980
21 Random allocation .mp or Random Allocation/ 68955
22 Double blind method.mp or Double-Blind Method/ 106565
23 Single blind method.mp or Single-Blind Method/ 13944
24 19 OR 20 OR 21 OR 22 498436

25 18 AND 24 75

Figure 3.1 Medline database search strategy and retrieval of articles

eg 3.2.10 Data analysis

From the searching, titles and abstracts were screened and potentially relevant references 

were retrieved. Trials to be included in the review were then selected. Reference lists of 

relevant systematic reviews were also screened for potential papers to include in the 

review. An independent reviewer screened the abstracts found in the searches and 

agreement regarding selection was reached. After the final selection of trials was made, 

data including study characteristics, outcome measures and results were extracted. In
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addition, the quality of trials was assessed in relation to randomization method, loss to 

follow up, intention to treat analyses, and blinding measures.

Dichotomous outcomes for each study have been expressed as risk ratios, where 

appropriate, and 95% confidence intervals (CIs). Meta-analyses were performed using 

random effects models, and data were presented as forest plots using Revman software 

(Review Manager, 2008). Meta-analysis was able to be performed only on three outcomes: 

total mortality, cardiovascular mortality, and nonfatal cardiac events.

Continuous variables have been expressed as the difference between intervention and 

control groups at study completion and the standard deviation difference where reported.

os 3.3 Results

os 3.3.1 Study selection and evaluation

Figure 3.2 shows the selection, screening, and identification of studies for this review. Of 

the 266 papers originally identified through searching the three electronic databases, 39 

were identified that were potentially eligible for inclusion, and full text versions of these 

studies were retrieved and assessed. Twelve of the 39 papers were excluded because they 

included diseases other than CHD, were drug trials, did not focus on lifestyle, were not 

randomized controlled trials, had a short follow-up period, were conducted within a hospital 

in-patient setting, had outcomes which were not of interest, or were retrieved more than 

once from the three search engines. Two papers were added after screening reference lists 

of relevant systematic reviews, and one trial was added which reported different outcomes 

of an identical study which emerged in the searches.
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Records excluded, 
(n = 227)

Articles identified for 
inclusion in review (n = 39)

Articles excluded after full text 
review, with reasons (n = 12)

2 articles added after 
screening reference lists 
of relevant systematic

1 article added 
(from same trial 

but different 
outcomes to an 

excluded article)

Titles and abstracts of articles screened 
and assessed for eligibility (n = 266)

Final selection of articles 
for review (30 papers describing 21 

studies)

Records identified through database searching 
(n = 266)

NotCHD specific: 15 

Drug therapy: 57 

Not lifestyle: 13 

Not RCT: 85 

Follow-up short: 3 

Setting: 4 

Outcomes not of 

interest: 25

Not lifestyle: 2 

Setting: 1 

Not RCT: 2 

Comparator: 1 

Duplicate: 4 

Initial results of trial 

(included paper on 

final results): 1 

Setting: 1

Figure 3.2 Screening and selection of studies for systematic review



eg 3.3.2 Description of studies

Table 3.1 shows summary data of 30 papers from the 21 RCTs found to be eligible for this 

review. They have been presented in the six categories described in section 3.2.2 

(exercise, dietary, psychological, educational, multifactorial, and organisational).

The category which had the largest number of trials was multifactorial (10 in total). One trial 

focused on exercise only, there was one dietary intervention, three had a psychological 

approach and there were four educational and two organisational trials.

In all the trials, except where stated, patients randomised to the control group received 

usual care, which was not defined by every study but usually meant standard clinical care 

or standard care given by a GP.

eg 3.3.3 Study characteristics

The studies varied greatly in terms of sample size, duration, and intervention elements; 

however all involved patients of a similar age group (older adults) with CHD.

The sample size of trials ranged from 48 (Ornish et al, 1998) to 3,241 (Gianuzzi et al, 

2008), and study duration ranged from three months (Redfern et al, 2008; Carlsson et al, 

1997) to four years (De Lorgeril et al, 1999) and five years (Ornish et al, 1998). Follow-up 

analyses varied too, ranging from three months (Redfern et al, 2008) to 15 years 

(Hamalainen etal, 1995).

eg 3.3.4 Settings

Much variation in study setting was found. Astengo et al (2010) reported a home-based 

exercise intervention while two studies incorporated initial short residential stays to deliver 

an intensive educational programme. Lisspers et al (1999) conducted a four-week stay at 

an intervention unit located in a rural part of northern Sweden, followed by a structured 11 - 

month programme consisting of self recording of lifestyle behaviours and contact with the 

patients’ personal coaches. It was not clear whether the intervention unit was part of a 

hospital. Ornish et al (1998) organised a week-long residential stay at a hotel to educate 

patients on diet, exercise, and stress, followed by twice weekly group support meetings for 

five years. The Vestfold Heartcare Study Group (2003) conducted an initial six-week “Heart
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School" at a hospital rehabilitation centre, although it was unclear whether this was 

residential. Heart School involved physiotherapist-led PA, stress reduction education and 

lifestyle counselling followed by nine weeks of twice weekly exercise, and then meetings 

every three months for two years. No other trial contained a residential element.

eg 3.3.5 Intervention intensity

Some studies were of intensive interventions. Salminen et al (2005) delivered nurse-led 

lectures, lasting up to two hours each, once a month for 16 months. In addition, eight group 

meetings were organised throughout this period, six exercise sessions, and three social 

events.

Less intensive programmes, in which patients were encouraged to self-manage their 

lifestyle behaviour change, included those reported by Murphy et al. (2009) and Cupples 

and McKnight (1994; 1999), in which patients were seen every four months.

Another less intensive intervention, the Lyon Diet Heart Study (1996; 1999), involved a 

one-hour education session with a cardiologist and dietician, followed by a repeat visit at 

eight weeks and annually thereafter.

ca 3.3.6 Professional Involvement

The interventions included in this review involved a range of clinical and other healthcare 

staff including doctors, nurses, physiotherapists, psychologists, dieticians and social 

workers. Seven of the 21 trials were led by nurses, mainly based in primary care.

De Lorgeril et al (1996; 1999) reported a trial conducted by a cardiologist and dietician. 

Four studies were GP-led, one was conducted by a physiotherapist and one was 

nutritionist-led. Other studies involved a variety of professional input.
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c« 3.3.7 Risk of bias in included studies.

The methodological quality of the included studies is presented in Table 3.2. The quality of 

the trials, in terms of the method of randomisation, whether groups were similar at baseline, 

definition of losses to follow-up, whether intention to treat analyses were used and blinding 

of outcome assessors, is as reported by the authors in their published studies.

In seven of the 21 original studies (excluding follow-up papers), the randomisation method 

was not clearly described. In six of these trials, the method was not stated at all (Astengo et 

al, 2010; Salminen et al, 2005; Lisspers et al, 1999; Wallner et al, 1999; Carlsson et al, 

1997; Hamalainen et al, 1995). The majority of the remaining studies described various 

randomisation techniques including the use of computer-generated random numbers, 

random numbers tables, and sealed envelopes. Lewin et al (2002) used block 

randomisation, while Carlsson (1998) allocated patients in groups of 20. Murphy et al 

(2009) used cluster randomisation because their intervention was aimed to alter 

practitioners’ behaviour which could contaminate their interactions with control patients.

Loss to follow-up was not reported by some authors. Where it was reported, it was defined 

differently. Some authors included deaths and withdrawals due to poor health as losses to 

follow-up, while others defined it as people who could not be accounted for or contacted at 

follow-up.

Follow-up as a quality marker relates only to original studies and varied considerably for 

longer-term follow-up studies as would be expected.

Thirteen of the 21 studies stated that analyses were conducted using intention to treat 

principles. The Vestfold Heartcare Study Group (2003) used the last recorded value of a 

variable from the previous visit if there were missing data.

Only seven out of the 21 studies reported that outcome assessors were blind to group 

allocation. Overall, the quality of many trials was poor with a majority not having blinded 

outcome assessors and many not describing the method of randomisation.
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cs 3.3.8 Effects of interventions

eg 3.3.8.1 All-cause mortality

Six studies reported total mortality and are presented in Figure 3.3. Overall, one study 

showed benefits for intervention patients compared to controls in relation to total mortality. 

Because of the large differences in follow-up periods, data from the studies which range 

from three to five years have been presented here to allow easier comparison of studies. 

For all interventions except two, this constituted their study endpoint.

Murchie et al (2003) reported a significant survival effect for intervention patients compared 

to controls at their 4.7 year follow-up. Within the same study, Delaney et al (2008) reported 

that, at 10 years, the observed difference was no longer significant between the groups.

The I2 test for heterogeneity combined with the Chi2 non-significant P value suggests that 

the level of heterogeneity between studies is not important.

Intervention
Study or Subgroup Events Total

Control Risk Ratio
Events Total Weight M-H, Random, 95% Cl

Risk Ratio
M-H, Random, 95% Cl

Guppies and McKnight 1999 47 342 65 346 18.2% 0.73 [0.52,1.03] ~wr

De Lorgeril 1999 14 219 24 204 5.4% 0.54 [0.29,1.02]
Giannuzzi 2008 34 1620 43 1621 10.9% 0.79 [0.51,1.23]
Hamalainen 1995 41 188 56 187 17.7% 0.73 [0.51,1.03] -»

Munoz 2007 31 515 36 468 10.0% 0.78 [0.49,1.24]
Murchie 2003 100 673 128 670 37.8% 0.78 [0.61,0.99] a

Total (95% Cl) 3557 3496 100.0% 0.75 [0.65, 0.87] ♦

Total events 267
.22, df = 

0.0001)

352
0.94); 2 = 0%heterogeneity: i air = u.uu; unr = i 

Test for overall effect: Z = 3.89 (P =
5 (P - b.oi 0.1

Favours interventio
10 100 

n Favours control

Figure 3.3 Effect of interventions on all-cause mortality: comparison of intervention vs

control groups

cs 3.3.8.2 Cardiovascular mortality

Eight studies reported cardiovascular mortality and are presented in Figure 3.4. Three 

studies showed significant survival effects. Data were collected at times ranging from two 

to five years. Delaney et al (2008) reported a 10-year follow-up study but their data
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collected at 4.7 years has been presented here to allow for easier comparison with other 

studies. For the same reason, data reported by Hamalainen et al (1995) at three years of 

follow-up were used, instead of the authors’ results at 15 years.

The three studies reporting significant survival effects were Cupples and McKnight (1994), 

two-year follow-up results from an educational intervention, De Lorgeril et al (1999), a 

Mediterranean diet study with four-year follow-up, and Hamalainen et al (1995), a trial of a 

multifactorial intervention.

Hamalainen et al (1995), who reported coronary mortality, also reported significant survival 

effects for intervention patients compared to controls in their 15-year follow-up study. 

Delaney et al (2008) reported CV and coronary deaths at both 4.7- and 10-year follow-up 

points. However, the mortality figures were combined with non-fatal Ml to calculate a 

proportional hazard ratio. Murchie et al (2003), a paper from the same study at 4.7 years of 

follow-up, reported an adjusted hazard ratio of 0.76 for coronary events (coronary deaths 

plus nonfatal Mis) (Cl 0.58-1.00, P - .049). The I2 test for heterogeneity indicated a 

moderate level of heterogeneity across studies.

Studv or Subarouo
Intervention 
Events Total

Control
Events Total Weiqht

Risk Ratio
M-H, Random, 95% Cl

Risk Ratio
M-H, Random, 95% Cl

Cupples and McKnight 1994 10 342 28 346 11.6% 0.36 [0.18, 0.73]
De Lorgeril 1999 6 219 19 204 8.1% 0.29 [0.12,0.72]
Delaney 2008 74 673 90 670 27.2% 0.82 [0.61,1.09]
Giannuzzi 2008 18 1620 24 1621 14.1% 0.75 [0.41,1.38]
Hamalainen 1995 35 188 55 187 23.1% 0.63 [0.44, 0.92]
Lisspers 2005 1 46 6 41 1.8% 0.15 [0.02,1.18] '
Munoz 2007 17 515 17 468 12.7% 0.91 [0.47,1.76]
Ornish 1998 2 28 1 20 1.5% 1.43 [0.14,14.70]

Total (95% Cl) 3631 3557 100.0% 0.63 [0.47, 0.84] ♦

Total events 163 240
i i

Heterogeneity: Tau2 = 0.06; Chi2 = 11.51, dt = 7(P = 0.12); I2 = 39% n m n 1
i i

1 n 1 nn
Test for overall effect: Z = 3.12 (P = 0.002) Favours intervention Favours control

Figure 3.4: Effect of interventions on cardiovascular mortality: comparison of intervention vs

control groups
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eg 3.3.8.3 Non-fatal cardiac events

This was reported by nine studies. In Figure 3.5, data have been presented for major non- 

fatal events (Ml, CABG, PCI, coronary angioplasty).

Significant benefits for intervention patients compared to controls were shown by five 

studies. Four studies reported non-fatal events separately (Gianuzzi et al, 2008; De Lorgeril 

et al, 1999; Ornish et al, 1998; Heller et al, 1993) while five reported the number of patients 

who had an event.

Lisspers et al (2005) included mortality in “event" results. Therefore, although they reported 

figures for various events and mortality they did not report a separate statistic for non-fatal 

events. Delaney et al (2008) reported coronary events which included coronary deaths and 

nonfatal Mis; however separate figures for each variable were not reported.

Gianuzzi et al (2008) reported non-fatal stroke, heart failure, and angina data but none of 

the values was significant.

In addition to non-fatal Ml and coronary revascularisation, De Lorgeril et al (1999) reported 

a number of major and minor secondary endpoints. They calculated risk ratios for non-fatal 

AMI combined with CV deaths, major secondary endpoints (periprocedural infarction, 

unstable angina, heart failure, stroke, pulmonary embolism, peripheral embolism) 

combined with primary endpoints, and primary and major secondary endpoints combined 

with minor secondary endpoints (stable angina, post-PCTA restenosis, and 

thrombophlebitis). Separate risk ratios for non-fatal CV events were not reported.

In addition to Ml, PTCA and CABG, Ornish et al (1998) reported the frequency, duration, 

and severity of angina chest pain at one year and five years. One significant value was 

identified out of three outcomes reported at each of the two different time points: chest pain 

severity (scale 1-7, baseline to one year: intervention group 1.5 (1.5) to 0.7 (1.2); control 

group 0.6 (0.8) to 1.4 (1.2); P<0 .001).

The I2 test for heterogeneity indicated that there may be substantial heterogeneity across 

studies so results of this meta-analysis have to be interpreted with caution.
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Study or Subgroup
Intervention Control
Events Total Events Total Weight

Risk Ratio
M-H, Random, 95% Cl

Risk Ratio
M-H, Random, 95% Cl

Delorgeril1999 MIRevasc 37 219 45 204 9.3% 0.77 [0.52,1.13]
DeLorgeril1999 nonfatalMI 8 219 25 204 4.7% 0.30 [0.14,0.65] *

Giallauria 2009 3 26 7 26 2.3% 0.43 [0.12,1.48]
Giannuzzi2008 CABG 45 1620 50 1621 9.2% 0.90 [0.61,1.34]
Giannuzzi2008 nonfatal M 23 1620 44 1621 7.7% 0.52 [0.32,0.86]
Giannuzzi2008 PCI 144 1620 159 1621 12.2% 0.91 [0.73,1.12] 1 ■

Heller1993 C/angioplasty 11 213 17 237 5.0% 0.72 [0.35,1.50]
Heller1993 CABG 29 213 35 237 8.3% 0.92 [0.58,1.45]
Heller1993 cardcatheter 60 213 73 237 11.0% 0.91 [0.69,1.22] -I -

Lisspers 2005 10 46 19 41 6.0% 0.47 [0.25,0.89]
Munoz 2007 92 515 73 468 11.1% 1.15 [0.87,1.52] ■ ■-

Ornish 1998 CABG 2 28 5 20 1.6% 0.29 [0.06,1.33]
Ornish1998 nonfatal Ml 2 28 4 20 1.5% 0.36 [0.07,1.76]
Ornish1998 PICA 8 28 14 20 5.8% 0.41 [0.21,0.78]
Southard 2003 2 53 8 51 1.7% 0.24 [0.05,1.08]
Wallner 1999 3 28 14 32 2.6% 0.24 [0.08,0.77]

Total (95% Cl) 6689 6660 100.0% 0.68 [0.55, 0.84] ♦

Total events 479
35.36, df

592
i i

heterogeneity: i au" = u.ub; unr = = it)(tJ = u.uuz); i" = 58% rwvT n 4
I I
'in 't nn

Test for overall effect: Z = 3.66 (P = 0.0003) Favours intervention Favours control

Figure 3.5 Effect of interventions on non-fatal cardiac events: comparison of intervention vs
control groups
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06 3.3.8.4 Hospital admissions

Five studies reported results relating to hospital admissions. While there was an overall 

trend to reduced admissions in intervention groups, only one of these studies reported a 

significant reduction in intervention patients (Murphy et al, 2009). The data are presented in 

Table 3.3.

Study Intervention Control Risk ratio

Murphy* Overall:

Baseline to 18 months:

0.3(0.6) 0.4 (0.8)
to to
0.4 (0.7) 0.5 (1.0)

p = 0.03

CV:

At 18 months:

0.14 (0.50) 0.23 (0.7) p = 0.04

Other:

0.24 (0.6) 0.32 (0.7) p = 0.22

Vestfold** 20 33 NS (not significant)

Ornish*** 23 44 0.685 (0.012-13.2), p = 0.81

Heller**** 47 60 0.253*****

Diff-0.8% (-10.0-8.4); NS

Delaney***** 7647 8642 P = 0.998

‘mean number of admissions per patient (at 18 months).
**20 admissions related to chest pain without evidence of ischaemia among 11 patients in 
intervention group, 33 admissions among 14 patients in control group (at 2 years). 
***cardiac hospitalisations (at 5 years).
****patients with >1 hospital readmission (at 6 months).
*****total number of admissions (at 10 years).

Table 3.3 Impact of interventions on hospital admissions

06 3.3.8.S Lifestyle risk factors

Data relating to lifestyle risk factors for CHD (diet, PA and smoking) are presented in Table 

3.4.
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Table 3.5 shows a summary of lifestyle risk findings from the included studies. For each of 

the three areas of diet, exercise, and smoking, the number of studies reporting each 

outcome, the number of outcomes, and the numbers of significant and non-significant 

values are presented.

Outcome Number of
studies with this
outcome

Number of
outcomes

Number
significantly
improved

Number
outcomes with 
no significant 
difference

Exercise 21 37 20 17

Diet 15 51 39 12

Smoking 13 20 7 13

Note: Campbell and Murchie have been counted as separate studies as the patients in each were 
not necessarily the same. Other follow up studies, Cupples, Ornish, Vestfold and Redfem were 
counted as one study but the outcomes from each time point were counted as different outcomes 
(hence the 20 outcomes for the 13 studies reporting smoking outcomes)

Table 3.5 Summary of lifestyle risk findings

a) Diet

Fifteen studies reported diet as an outcome, with a total of 51 outcomes. Of these, 39 

showed significant benefits for intervention patients compared to controls in relation to 

dietary consumption. These included significant improvement in specific food intake, such 

as fat, fibre, sugar, and cholesterol (Vestfold, 2003; Allen et al, 2002; De Lorgeril, 1999; 

Campbell et al, 1998; Wallner et al, 1999; Ornish et al, 1998), diet score, diet knowledge, 

and habits (Gianuzzi et al, 2008; Lisspers et al, 2005; Fleller et al, 1993), and for concern 

about dietary habits (Carlsson et al, 1997).

b) Physical activity

Twenty-one studies incorporated PA, with 37 outcomes. Of these, 20 showed significant 

improvements for intervention patients compared to controls. These included significant 

improvements in maximal workload and VO2 peak (Astengo et al, 2010; Giallauria et al, 

2009; Lisspers et al, 2005). Eleven studies used validated questionnaires or patient diaries 

(Murphy et al, 2009; Redfern et al, 2009; Cupples and McKnight, 1999; Munoz et al, 2007;
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Salminen et al, 2005; Vestfold, 2003; Allen et al, 2002; Campbell et al, 1998; Murchie et al, 

2003; Wallner et al, 1999; Ornish et al, 1998). Four conducted patient interviews or used 

questionnaires which were not reported as validated (Gianuzzi et al, 2008; Jolly et al, 1999; 

Carlsson et al, 1997; Heller et al, 1993). Of these, eight studies reported significant 

improvements (Redfern et al, 2009; Gianuzzi et al, 2008; Guppies and McKnight, 1999; 

Lisspers et al, 2005; Vestfold, 2003; Allen et al, 2002; Campbell et al, 1998; Wallner et al, 

1999).

c) Smoking

While all studies reported proportions of the study populations that smoked, only 13 

studies reported smoking as an outcome and five of these reported significant reductions in 

smoking behaviours in the intervention groups (Redfern et al, 2009; Gianuzzi et al, 2008; 

Lisspers et al, 2005; Vestfold, 2003; Hamalainen et al, 1995). Hamalainen et al (1995) 

reported a non-significant difference between intervention and control groups at one year, 

but significant at two and three years.

d) Blood pressure

Thirteen studies reported BP as an outcome, and five reported significant benefits for 

intervention compared to control patients (Giallauria et al, 2009; Redfern et al, 2009; 

Campbell et al, 1998; Wallner et al, 1999; Hamalainen et al, 1995). Giallauria et al (2009) 

reported significant improvements in SBP and DBP at 12 months and 24 months. Redfern 

et al (2009) reported significant difference in SBP among intervention compared to control 

patients at three months and 12 months. Campbell et al (1998) collected BP data from 

medical records and classified it as being managed according to British Hypertension 

Society recommendations if the last recorded measurement was less than 160/90mmHg or 

receiving attention. The significant difference between intervention and control groups at 

one year was no longer observed at four-year follow-up (Murchie et al, 2003).

Wallner et al (1999) found significant improvements in SBP and DBP in intervention 

patients compared to controls.

Hamalainen et al (1995) reported significant benefits for intervention compared to control 

patients relating to SBP and DBP at one, two, and three years but not at six or 10 years.
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e) Total cholesterol and/or lipid levels

These outcomes were reported by 19 studies and 12 demonstrated significant benefits for 

intervention patients. Seven of these 12 studies reported significant improvements in total 

cholesterol for intervention patients compared to controls (Giallauria et al, 2009; Redfern et 

al, 2009; Giannuzzi et al, 2008; Allen et al, 2002; Ornish et al, 1998; Carlsson et al, 1998; 

Hamalainen et al, 1995). Another study found a significant difference in total cholesterol 

between female intervention and control groups but not male (Salminen, 2005).

f) Low-density lipoprotein cholesterol (LDL-chol)

Five studies reported significant improvements in levels of LDL-chol among intervention 

patients compared to controls (Giallauria et al, 2005; Allen et al, 2002; Wallner et al, 1999; 

Ornish et al, 1998; Carlsson et al, 1998). Salminen et al (2005) found significant 

improvements between female intervention and control groups but not male.

Only one study, that by Giallauria et al (2005), found a significant improvement in levels of 

high-density lipoprotein cholesterol (HDL-chol) among intervention patients compared to 

controls.

g) Quality of life

Ten studies reported quality of life, and four reported significant benefits for intervention 

patients — including for “physical activity factor” (Lisspers et al, 1999), physical function 

(Vestfold, 2003) and emotional (Heller et al, 1993). Campbell et al (1998) reported five 

significant results out of the eight health status domains (physical, social, role physical, role 

emotional and pain).

h) Self efficacy

This was reported by only one study. Gianuzzi et al (2008) reported a significantly better 

score in intervention patients compared to controls relating to self/stress management at 

six-month follow-up and throughout their study.
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i) Medication

Nine studies reported use of medications, and six reported significant improvements 

among intervention patients compared to controls. Lewin et al (2002) reported the number 

of glyceryl trinitrate pills or puffs of sublingual spray taken per day which were self-reported 

in a diary by patients. Intervention patients reported a significant reduction in doses per 

week compared to control group patients. Campbell et al (1998) reported proportions taking 

aspirin which was ascertained by postal questionnaire. A significantly greater number of 

intervention patients at one-year follow-up was taking aspirin compared to controls.

Carlsson (1998) found significant differences between intervention and control patients in 

use of statins and cholestyramine; however it was unclear how this data was collected.

In the study by Cupples and McKnight (1994; 1999), trained health visitors assessed the 

use of prophylactic drugs for angina by interviewing patients. At the two- and five-year 

follow-ups, a significantly higher number of intervention patients were using prophylactic 

medication than controls.

08 3.4 Discussion

A systematic review of lifestyle interventions for the secondary prevention of CHD using 

Cochrane Collaboration methodology has been presented. The review indicates that 

lifestyle interventions have mixed effects with some benefits in relation to total mortality, CV 

mortality and non-fatal CV events as well as PA, diet, blood pressure, cholesterol, QOL, 

and medication adherence. The review was restricted to the period after 1990 because the 

concept of secondary prevention and methods to promote it are a relatively recent 

development in healthcare. Nonetheless, the literature search found trials of interventions 

which were heterogeneous, and this was evidenced by the range of categories into which 

they could be classified.

Few trials evaluated a single component of lifestyle, while many assessed the effects of a 

complex, multifactorial intervention. Other differences between studies included trial quality, 

intervention setting, intensity, duration, and length of follow-up.

For all trials, the control group was usual medical care. Trials which evaluated the 

intervention against a different intervention or other programme which could not be defined
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as usual care were excluded. Usual care was itself poorly defined. Many studies did not 

explain what it consisted of. Some, however, provided more detail such as Ornish et al 

(1990) who stated that patients in the control group were not asked to make lifestyle 

changes although they could if they so wished.

eg 3.4.1 Effectiveness of interventions - for specific outcomes

Overall, a small number of studies showed a significant reduction in deaths and nonfatal 

Mis while several reported positive results relating to adherence to lifestyle change.

Regarding total mortality, one study out of the six reporting this outcome showed significant 

benefits in the relatively short time scale studied (3-5 years). This study (Murchie et al, 

2003) was multifactorial, involving nurse-led clinics to promote medical and lifestyle 

aspects of secondary prevention. Patients had follow-up visits to the clinics every 2-6 

months.

Three out of eight studies showed significant results for cardiovascular mortality. These 

were a dietary intervention (De Lorgeril et al, 1999), an educational intervention (Cupples 

and McKnight, 1994) and multifactorial trials (Hamalainen et al, 1995). The former two 

studies were of high quality with clear randomisation methods, blinded outcomes, loss to 

follow-up stated and intention to treat analyses; however, the Hamalainen study was not.

Concerning non-fatal CV events, 16 outcomes from nine studies were presented here. 

There were significant improvements in five of these trials, which were of dietary (De 

Lorgeril et al, 1999), psychological (Lisspers et al, 2005), and multifactorial (Gianuzzi et al, 

2008; Wallneretal, 1999; Ornish etal, 1998) interventions.

Of the five studies which reported hospital admissions, only one, Murphy et al (2009), 

reported significant benefit for intervention patients compared to- controls, both for overall 

and CV admissions. It was of high quality, clearly describing the randomisation procedure, 

with no loss to follow-up and using intention to treat analyses.

In terms of risk factors for CHD, these were assessed by greatly differing methods which 

made comparison difficult. Diet, PA, smoking status, blood pressure, and cholesterol were 

widely reported, with a range of results. The studies reporting these results were of varying 

quality. Some did not report their randomisation method, use intention to treat analyses or
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report loss to follow-up. However some studies were of high quality allowing confidence to 

be placed in the results. In relation to diet, significant improvements were reported for the 

dietary intervention, one psychological, three educational, and six multifactorial 

interventions. Thus, the findings suggest that healthy changes in diet may be achieved by 

interventions that are multifactorial, with a focus on diet, psychology or education. Similarly, 

significant results relating to PA were reported for one exercise trial, one educational, two 

psychological, and seven multifactorial. A feature of many of these trials was regular 

contact with health professionals, whether at educational sessions, exercise classes or 

lifestyle behaviour counselling. Of the five studies which showed significant benefits for the 

intervention patients compared to the controls in relation to smoking, four were 

multifactorial and one psychological. An important feature of each of these interventions 

was education with patients receiving booklets or attending information talks given by 

professionals.

All five interventions which showed significant results relating to BP were multifactorial and 

the quality of these studies was fairly good.

Concerning cholesterol and lipid levels, the interventions which showed significant results 

were one psychological, one educational, and eight multifactorial. The quality of these 

studies was variable, some of high quality and some less so.

In relation to quality of life, one psychological trial reported a significant benefit for 

intervention patients compared to controls, as did one educational and two multifactorial. Of 

these, the Campbell et al (1998) trial was the highest quality, while Lisspers et al (1999) 

appeared to be of the lowest quality with unclear randomisation method, intention to treat 

analyses and blinding of assessors.

Few trials reported medication intake or adherence. However, as appropriate therapy is a 

key aspect of secondary prevention of CHD (Cooper et al, 2007), this should surely be 

given greater consideration. The trials which reported significant results relating to 

medication were classified as psychological (one), multifactorial (two), and educational 

(three). Some of these trials were of high quality, including Campbell et al (1998) and 

Cupples and McKnight (1994) who demonstrated clear randomisation methods, loss to 

follow-up and intention to treat analyses.
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Likewise, self-efficacy, a patient's ability and confidence to manage their own condition, 

was reported in only one study. This multifactorial intervention reported a significant 

outcome for intervention patients compared to controls. This was a high quality study, with 

clear randomisation methods, loss to follow-up stated, intention to treat analyses explained 

and blinded assessors.

eg 3.4.2 Relevance of lifestyle and risk factor modification

Recent evidence has shown the importance of focusing on lifestyle to effect positive 

changes relating to CHD. Bennett et al (2006) used the IMPACT CHD model to examine 

the decline in CHD mortality in Ireland between 1985 and 2000, and possible reasons for 

this. The mortality rate fell during this period by some 47%, representing 3673 fewer 

observed CHD deaths. The authors found that 48% of this decrease was due to a reduction 

in major risk factors including smoking and cholesterol levels. Conversely, an upward trend 

was seen in obesity, diabetes and PA which were said to contribute an additional 500 

deaths in 2000. These results were similar to those found by Palmier! et al (2010), who also 

used the IMPACT model and investigated the decline in CHD mortality in Italy between 

1980 and 2000. They concluded that over half of the mortality fall was due to risk factors, 

mainly blood pressure and cholesterol, and just under half was due to medical therapies. 

This finding highlights the importance of promoting a healthy lifestyle to try and target such 

risk factors and the current review's findings of many significant improvements in lifestyle 

are promising.

The Lyon Diet Heart Study (De Lorgeril et al, 1999) was the first clinical trial evidence in 

support of the Mediterranean diet, which comprises a high intake of fruit, vegetables, nuts, 

legumes, and grains. Other recent evidence has been found supporting the Mediterranean 

diet’s protective effect in the secondary prevention of CHD (Sofi et al, 2008; Chrysohoou et 

al, 2010; Pananiotakos et al, 2008). This evidence indicates that worthwhile improvements 

in secondary prevention of CHD can be achieved and supports continued efforts to 

promote healthy diets through interventions delivered in primary care, which the current 

review’s findings indicate are effective.

O’Connor et al (1989) examined RCTs of cardiac rehabilitation with exercise and found a 

moderate reduction of 20% in total and CV mortality after one year, with a reduced risk
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maintained for three years after infarction. In a recent review of interventions incorporating 

exercise as part of a cardiac rehabilitation programme, Jolliffe et al (2001) also observed a 

reduction in total mortality. Exercise-only interventions resulted in a 27% reduction in total 

mortality and 31% reduction in cardiac mortality while comprehensive rehabilitation 

reduced mortality to a lesser extent (26%).

The psychological interventions included in this review showed small beneficial effects. 

This is in keeping with similar findings in a recent review of 36 RCTs of psychological 

interventions by Rees et al (2004) which showed no evidence of effect on total or cardiac 

mortality, but found small reductions in anxiety and depression.

Two organisational interventions were included in this current review, and both reported 

disappointing results. Jolly et al (1999) investigated a programme to improve 

communication between hospital and GP practices using liaison nurses. The programme 

was effective in promoting follow-up care of patients in general practice; however health 

outcomes were not improved. Munoz et al (2007) examined an intervention involving postal 

reminders sent to patients to encourage them to visit their GP. Blood pressure and HDL- 

cholesterol levels were improved, but no effect was observed on mortality or morbidity.

os 3.4.3 Limitations of the review

This review has a number of potential limitations. More studies could potentially have been 

found had databases related to social sciences and psychology, such as Psyclnfo and 

Social Sciences Citation Index, been searched. However, it was decided to restrict 

searches to the three databases mentioned because of time constraints. Publication bias 

may have resulted in some studies with negative results not being published, which also 

may have limited the number of studies in this review.

The relatively small number of studies which included mortality as an outcome, the 

heterogeneity between trials, and poor quality of reporting all arise from the primary data. 

Further, imprecise descriptions of the interventions and the limited data have made it 

difficult to determine the benefits of various components of the interventions. The majority 

of the population of the interventions was male and relatively low risk; however greater 

benefit could potentially have been derived from the interventions by higher risk patients 

who were excluded on the basis of comorbidity.
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The broad range of trials included, and the subsequent large number discovered in our 

search, may have made comparisons difficult. Nonetheless this reflects the current lack of 

clarity in respect of the optimal components of effective interventions for CHD secondary 

prevention.

cs 3.4.4 Implications for practice

This review has found that lifestyle interventions promoting regular PA, a healthy diet and 

adherence to medication have beneficial effects among patients with CHD. It is therefore 

reasonable to promote such a healthy lifestyle to patients similar to those included in the 

RCTs investigated here — mainly older adults who had suffered a coronary event. As 

practitioners endeavour to achieve target levels of blood pressure and cholesterol by 

altering their patients' prescribed medication, the potential value of their advice regarding 

exercise and diet should not be overlooked.

ea 3.4.5 Implications for future research

Overall, the current evidence suggests that lifestyle interventions have some beneficial 

effects on total and cardiac mortality, morbidity, and on behaviour change in relation to 

modifiable cardiac risk factors. Even where little or no effect was observed relating to 

mortality or morbidity, some trials reported benefits in terms of lifestyle behaviour change. 

That healthcare education and even small-scale interventions can lead to healthier lifestyle 

choices, as shown in this review and others, should be an encouragement to professionals 

in practice. Future studies should be designed carefully, with attention given to aspects of 

study quality, which was addressed in Table 3.2. For example, RCTs of a cluster design 

help to avoid contamination of control patients. Further, outcomes should be matched to 

intervention elements.

In addition, it is important to incorporate concealment of allocation and blinding of 

outcomes. Maximal follow-up should be ensured and more consideration given to the 

underlying theoretical foundation for the intervention.

However, the fact that more profound and wide reaching benefits were not seen in this 

review is surprising considering that all guidelines focus on the importance of lifestyle 

interventions. The European Guidelines on cardiovascular disease prevention in clinical
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practice (Perk et al, 2012) have emphasised the importance of behavioural aspects of 

prevention and consider ways to help patients alter their lifestyles.

Future research should perhaps focus on the components of interventions and what the 

ideal combination of measures, intervention intensity, and duration should be.

In addition, investigations into the barriers to lifestyle change among patients with CHD 

may shed new light on why some well-designed and executed interventions have not 

resulted in expected benefits.

This systematic review was published (Cole et al, 2011), a copy of which is in Appendix 1.
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^ Chapter 4

A qualitative study to investigate the barriers and 
facilitators affecting lifestyle change among 
patients with coronary heart disease
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ce 4.1 Introduction

The worldwide burden of cardiovascular diseases has been described in earlier chapters, as 

has the risk of further disease among those who have established CHD. In this chapter, the 

efforts of secondary prevention and adherence to healthy lifestyles is explored further.

Secondary prevention, which aims to reduce the risk of further events and minimize morbidity, 

has been defined by the Scottish Intercollegiate Guidelines Network as the ‘identification and 

modification of lifestyle measures and pharmacological therapy and cardiac rehabilitation' 

(SIGN, 2002). European guidelines advocate that a secondary prevention strategy should 

include stopping smoking, adopting a healthier diet and increasing physical activity (PA) (De 

Backer et al, 2003). Systematic reviews have shown that interventions designed to improve 

secondary prevention improve life expectancy (Joliffe et al, 2004), processes of care and 

clinical outcomes (Clark et al, 2005).

However, many people do not make and maintain lifestyle changes. Only a limited body of 

previous research has attempted to describe problems faced by patients with heart disease 

and to explain their health behaviours. The EUROASPIRE (European Action on Secondary 

and Primary Prevention by Intervention to Reduce Events) surveys show unhealthy lifestyle 

trends (including a large increase in the proportion of female smokers younger than 50 years, 

and a rise in obesity and diabetes) and inadequate adoption of cardiovascular disease 

prevention measures within clinical practice (such as effective weight reduction and smoking 

cessation strategies) (Kotseva et al, 2009).

Barriers to lifestyle change among patients with CHD have been reported previously and 

include setting too many goals at once, lack of professional support, low motivation and 

overprotection by family members (Condon and McCarthy, 2006; Goldsmith et al, 2006; 

Kristofferzon et al, 2007). Kristofferzon et al (2007) also reported that incentives for change 

include meeting others who have CHD. Previous studies, however, have been unsatisfactory, 

with many involving small sample sizes and no variation in time since diagnosis.

One intervention which was designed to address known barriers to lifestyle change in 

secondary prevention was developed in the SPHERE Study (Figure 4.1) and evaluated in a 

RCT (Murphy, 2005). General practitioners and practice nurses attended training sessions in 

facilitating behaviour change and prescribing guidelines. Patients were invited to regular four-



monthly consultations over two years, during which healthy lifestyle behaviours were 

encouraged, barriers to change were addressed and targets and goals for secondary 

prevention were set and reviewed. The results showed that hospital admissions were 

significantly reduced but no other benefits (Murphy, 2009) or effects on lifestyle variables 

including PA, diet and smoking were found. The intervention thus was not considered to be 

effective in helping patients to make changes in their health-related behaviours.

The SPHERE Study

Design: randomised controlled trial.

Setting: General practices in Northern Ireland and the 
Republic of Ireland.

Participants: 903 patients with CHD within 48 practices.

Patient eligibility: existing cardiovascular disease 
(myocardial infarction, coronary artery bypass graft or 

angioplasty, diagnosis of angina). Patients with significant 
mental or physical illness excluded.

Intervention: tailored care plans for practices (training in 
prescribing and behaviour change, administrative support, 

quarterly newsletter); tailored care plans for patients 
(motivational interviewing, goal identification, target 

setting, reviews every four months).

Outcome measures: blood pressure, total cholesterol, 
hospital admissions.

Results: no significant differences between intervention 
and control groups relating to blood pressure and 

cholesterol. Hospital admissions for the intervention group 
significantly decreased compared to control group.

Figure 4.1 The SPHERE Study

In addition to identifying barriers to change, various theories have been devised to explain 

behaviour change, including the health belief model (Becker, 1974; Rosenstock, 1966), the 

theory of reasoned action (Ajzen and Fishbein, 1980) and the theory of planned behaviour 

(Ajzen, 1991). However, Schroder and Schwarzer (2005) concluded that such theories fail to 

consider that intentions do not always result in behaviour change and that habitual self control 

was a more useful predictor of change than other traits such as self-efficacy beliefs and 

personal optimism.
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Further evidence that positive intentions may not follow through to behaviour change was 

provided by Jackson et al (2005) who examined consumption of fruit and vegetables among 

patients with CHD in relation to their stated intentions regarding their diet. They found that 

consumption was not improved by implementation intentions. Thus, there remains a gap in 

knowledge regarding the best approach to helping patients make and maintain lifestyle 

change.

This chapter reports a study which aims to expand current knowledge by investigating what 

helps and hinders patients with CHD to make and maintain lifestyle changes. Using qualitative 

methods, experiences of patients who participated in the aforementioned SPHERE Study in 

relation to barriers to and incentives for lifestyle change are explored.

os 4.2 Methods

Ethical approval for this study was granted by the Office for Research Ethics Committees 

(Northern Ireland), ref 10/NIR03/11 (April 2010), and the Irish College of General Practitioners 

Research Ethics Committee (May 2010).

os 4.2.1 Identification of practices

Practices (16 in Northern Ireland (Nl); 32 in the Republic of Ireland (Rol)) which took part in 

SPHERE were considered for invitation to participate in this follow-up study. It was attempted 

to include practices from each of the three centres of the SPHERE Study (Belfast, Dublin and 

Galway), and to have practices of different sizes from a range of different rural and urban 

locations.

os 4.2.2 Selection of patients

A sample of patients who had participated in the original study was invited to participate in 

semi-structured interviews. The sample was selected purposively, from responses to validated 

questionnaires which were completed at baseline and follow-up (Godin questionnaire, to 

assess PA (Godin & Shephard, 1985); and Dietary Instrument for Nutrition Education (DINE) 

(Roe et al, 1994), to assess diet). Patients with baseline Godin scores of less than 24, which 

indicated sedentary lifestyles, and others with higher scores, indicating participation in PA, 

were chosen. Those whose Godin scores had decreased at 18-month follow-up, those whose 

scores had improved and those whose scores had not changed were included. A maximum



variation sampling strategy was used to identify individuals with varying levels of change in PA 

in both intervention and control groups, in order to discover if similar barriers and incentives to 

change were reported by both groups. Individuals were selected to include a range of gender, 

age, area of residence, diagnosis (angina or past history of myocardial infarction) and time 

since diagnosis. To explore factors influencing changes in diet habit, a maximum variation 

sampling strategy was also used to identify samples of individuals with varying levels of DINE 

score change at the 18-month follow-up point in both intervention and control groups.

Tables 4.1-4 show invitees from Northern Ireland and the Republic of Ireland practices, with 

their Godin and DINE (fibre) scores at baseline and follow-up, and the change in scores within 

this time period.

Patients with significant mental or physical illness, known to have died or whose general 

practitioner considered that contact regarding the research may cause distress, that they may 

be unable to answer a questionnaire or that they may be unable to take part in an interview, 

were excluded from invitation.
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Practice Gender Age* Patient ID Godin Score Dine (Fibre) Score

Baseline Follow-up** Baseline Follow-up**
A M 64 1 0 49 52

F 81 2 15 31 24 32
F 54 3 0 0 28 25
M 56 4 0 0 29 44
F 78 5 15 0 34 27
M 65 6 14 29 35
M 80 7 6 37 35
M 74 8 0 27 26

B M 66 9 3 22 51 37
M 60 10 19 24 19
M 63 11 5 38 44 36
F 67 12 21 6 34 24
F 78 13 9 21 40 49

C M 71 14 28 56 39 57
F 85 15 36 26
M 67 16 22 12 41 35
F 72 17 3 0 35 31
F 76 18 15 25 15

D M 73 19 9 9 33 34
M 63 20 6 30 24
M 70 21 0 32 29
M 65 22 3 6 38 36
F 76 23 0 0 43 41
M 47 24 21 30 44 34
M 74 25 18 32 35
M 61 26 0 0 15 37
M 74 27 46 24 31
M 60 28 23 40 27
F 69 29 0 58 36
M 77 30 0 3 36 45
M 63 31 21 21 34 27
M 65 32 9 53 29
M 71 33 24 21 26 25

KEY: I. . J Increase in score (improvement in PA or dietary fibre) 
I I Decrease in score (less PA or dietary fibre)
I I No change in score
* Age (years) on 24/7/2011
** Follow-up: 18 months from start of intervention

Table 4.1 Invitees from Northern Ireland intervention practices and their change in PA and diet

(Patient ID numbers have been substituted to preserve confidentiality)

96



Practice Gender Age Patient ID Godin Sore Dine (Fibre) Score

Baseline Follow-up" Baseline Follow-up"

E M 78 34 21 6 31 37
M 66 35 35 91 33 27

F 74 36 6 0 33 22

M 78 37 33 24 43 49

F 73 38 30 41 60

M 48 39 21 28 43

M 58 40 4.5 0 43 45
M 74 41 21 21 61 37

M 52 42 12 26 12

F 86 43 35 0 15

F M 68 44 0 0 40 25
M 70 45 3 12 39 33

M 81 46 5 53 48

M 73 47 0 20 36
M 66 48 47 30
M 73 49 56 46 47
F 74 50 0 0 52 44
M 80 51 21 21 39 45
M 72 52 21.5 46 37
M 63 53 65 23
F 76 54 15.5 41 26 31
F 63 55 21 28 37
F 72 56 15 17 43 75
M 65 57 9 0 41 30
M 71 58 21 21 31 24
M 76 59 41 41
M 81 60 0 0 20 20
M 73 61 9 27 31 30

G M 75 62 56 119 52 49
F 74 63 9 6 60 32
M 65 64 6 43 23
M 80 65 30 41
F 67 66 0 36 16

H F 68 67 38 29 36 35
F 67 68 0 0 34 48
F 64 69 0 21 20
M 78 70 15 30 20
M 67 71 18 21 68
F 71 72 12 9 43 46
M 73 73 9 0 62 45

Table 4.2 Invitees from Northern Ireland control practices and their change in PA and diet
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Practice
Gender Age Patient ID Godin Score Dine (Fibre) Score

Baseline Follow-up" Baseline Follow-up"

1 F 68 74 0 21 17 19

F 74 75 28 19 33 32

M 53 76 63 37 35

F 72 77 21 22

M 72 78 41 29

M 74 79 19 23

J F 66 80 47 38 35

F 84 81 0 26 17

K M 68 82 29 66 52 48

M 61 83 36 14 22 15

M 74 84 0 21 33 27

F 76 85 45.5 21 50

M 69 86 38 15 27 42

M 65 87 15 57 31

M 63 88 59 28 22

M 80 89 52 188 44 35

L F 69 90 79 23 14

M 76 91 23 31

M 80 92 13.5 12 42 42

F 85 93 12 49

M 95 94 6 40 60 47

F 78 95 27

M 75 96 40 33

M F 77 97 15 9 47 42

M 83 98 38 45

M 80 99 9 9 30 24

M 78 100 21 36 26

F 81 101 12 15 42 49

M 80 102 18 35 37 44

N M 48 103 30 25 45 36

M 70 104 32 57 48

M 74 105 80 94 36 44

M 59 106 9 12 48 24

M 63 107 16 41 22 25

M 81 108 38 54 43

Table 4.3 Invitees from Republic of Ireland intervention practices and their change in PA and
diet
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Practice Gender Age Patient ID Godin Score Dine (Fibre) Score

Baseline Follow
up" Baseline Follow

up"
0 M 62 108 15 12 28 26

M 65 109 56 40 60
F 86 110 12 37 31
M 65 111 45 21 54 39
M 69 112 15 63 61
M 68 113 50 41
M 64 114 29 21 34 23
M 70 115 36

P M 81 116 21 63 39 41
F 81 117 21 6 44 30
M 80 118 16 6 20
F 70 119 25 38.5 36
M 54 120 9 30 27
M 82 121 15 10 27 29
M 73 122 15 21 28 35
F 87 123 3 0 35 27
M 65 124 41 28 21
F 73 125 35 36
F 79 126 0 35 26

Q M 66 127 30 85.5 64 36
F 79 128 21 40 32 39
M 67 129 71 23 15
M 67 130 25 44 24
F 63 131 16 12 47
M 59 132 36 45 10

R M 76 133 45 18 36 32
M 62 134 21.5 24 36 27
M 67 135 29 12 44 49
M 67 136 40 28.5 26 41
M 59 137 30 16
F 62 138 24 24 17

Table 4.4 Invitees from Republic of Ireland control practices and their change in PA and diet
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Practices sent selected patients a letter of invitation, study information and a reply slip to be 

returned to the practice confirming whether or not they agreed to participate. Those who 

agreed were telephoned by the researcher to arrange a mutually convenient time and location 

for interview.

cs 4.2.3 Interview procedure

Interviews lasting 20-60 minutes were conducted between December 2010 and September 

2011 in patients’ own homes or their local general practice premises. Written consent to 

participating in the interview was confirmed, with agreement that it would be audio-taped, with 

assurance of anonymity and that no individual would be identified in any report of the study. A 

semi-structured interview schedule (Appendix 2) was designed to examine patients’ 

motivations for and barriers to exercise and a healthy diet, and their views on the SPHERE 

Study information booklet. The schedule began with general questions to elicit patients’ views 

on how their heart disease was managed. This was aimed to be a gentle introduction to the 

interview. Then, depending on how the patient’s lifestyle scores had changed, questions were 

asked about motivations and barriers, their daily routine, social contacts, their local 

environment, sources of health information, views on exercise or diet and health beliefs 

relating to lifestyle. Notes of non-verbal communication between the interviewee and 

researcher and relevant observations of the individual’s behaviour were written following the 

interview. With consent, interviews were transcribed verbatim subsequently by the researcher 

(Judith Cole) (example of transcribed interview, Appendix 3).

At the end of the interview, DINE and Godin questionnaires were administered by the 

researcher in order to provide a measure of contemporaneous diet and exercise habits. 

Participants were asked to complete the questionnaires as they would have done for the 

postal questionnaires used in the SPHERE Study, but the researcher offered to answer any 

questions and provide help as needed.

ca 4.2.4 Data analysis

Qualitative analysis of 45 one-to-one semi-structured interviews was conducted using a 

thematic framework and the constant comparative method, facilitated by using the computer 

programme NVivo (2010). Data collection and analysis were iterative and continued until data 

saturation was achieved. Interviews were transcribed and analysed almost immediately after
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they took place so that themes emerging in earlier interviews could be explored in further 

detail in later interviews. A second researcher checked and thematically analysed a number of 

the initial interviews to ensure reliability and rigor.

eg 4.3 Results

08 4.3.1 Response and participation rates

Of the 138 individuals from 18 practices (Figure 4.2) invited to participate in this current study, 

84 replied: 64 agreed to take part, representing a 60.9% (84/138) response rate and a 46.4% 

(64/138) rate of agreement to participate. Forty-five participants were interviewed (Table 4.5), 

representing a 32.6% (45/138) participation rate: some who had expressed willingness to 

participate could not be reached by telephone despite repeated efforts, some failed to attend 

appointments for interview, and one person was unwell on the agreed date. One interview 

was not transcribed because the recording was inaudible. About half of the interviews took 

place in GP practices, the other half in patients’ own homes.
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Figure 4.2: Map of Ireland showing participating practices

Table 4.5 shows that, overall, a significantly smaller percentage of women invited than of men 

invited participated, from both the intervention and control groups. Proportionately, men were 

almost twice as likely as women to agree to participate in the interviews. Overall, only eight of 

the 45 participants were women (17.8%) although 43 of the 138 invitees were women 

(31.2%).

The age of invitees ranged from 47-95 years, although most were aged over 60 years. The 

age of participants ranged from 48-86 years. Similarly, most were aged over 60. Most invitees 

and participants were in the age group 60-70 years, however there were only slighter fewer 

people in the over-70 age group.
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No particular pattern was observed in response rates from individuals with different Godin and 

DINE scores.

Having administered the Godin and DINE questionnaires at the end of each interview it was 

possible to ascertain the current status of patients’ lifestyle. The results showed that there was 

little change from baseline to follow-up and, finally, to interview, a time span of approximately 

six years (Table 4.6).
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Invitees Participants
Intervention Control Intervention (%)* Control (%)*

Gender
M 47 48 21 (44.7) 17(35.4)
F 21 22 3(14.3) 4(18.2)

Total 68 70 24 (35.3) 21 (30.0)
Age (yrs)

<60 6 6 2 (33.3) 3 (50.0)
60-70 25 30 10(40.0) 8 (26.7)
>70 37 34 12 (32.4) 10(29.4)

Godin
Baseline

Inactive (<24) 35 33 12(34.3) 11 (33.3)
Active (>24) 13 14 6 (46.2) 4 (28.6)

Score unavailable 20 23 6 (30.0) 6(26.1)

increased at follow-up 20 14 7 (35.0) 5 (35.7)
Decreased at follow-up 12 20 6 (50.0) 4 (20.0)
No change at follow-up 7 7 3 (42.9) 3 (42.9)
Score unavailable or HI A 29 29 8 (27.6) 9(31.0)

Increased at interview 8 6
Decreased at interview 6 3
No change at interview 5 4
Score unavailable or N/A 5 8

DINE
Baseline

Low fibre <30 21 17 10(47.6) 3(17.6)
Medium 30-40 24 26 8 (33.3) 8 (30.8)
High >40 21 25 6 (28.9) 10(40.0)

Score unavailable 2 2 0 0

Increased at follow-up 21 21 7 (33.3) 4(19.0)
Decreased at .follow-up 40 39 16(40.0) 15(38.5)
No change at follow-up 1 2 1 (100) 1 (50.0)
Score unavailable 6 6 0 1 (16.7)

Increased at interview 11 11
Decreased at interview 12 7
No change at interview 0 1
Score unavailable 1 2

* Percentage represents number of participants relative to number in category invited

Table 4.5 Characteristics of invitees and participants to study
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Practice Intervention/

Control

Gender Godin

Baseline Follow-up Current

Dine

Baseline Follow-up Current
Dublin C M 21.5 24 39 36 27 26

C M 30 85.5 48 64 36 40
C F 71 280 23 15 15
C F 16 12 47 45
c M 36 340 45 10 22

1 M 30 25 35 45 36 28
1 M 32 24 57 48 30
1 M 80 94 51 36 44 51
1 F 15 9 0 47 42 36
1 M 21 15 36 26 75
c M 9 13 30 27 49

Galway 1 F 0 0 26 17 45
1 M 29 66 76 52 48 31
1 M 36 14 21 22 15 41
1 M 0 21 63 33 27 20
1 M 13.5 12 45 42 42 28
c M 56 21 40 60 71
c F 12 9 37 31 34
c M 45 21 21 54 39 44

Belfast c M 4.5 0 43 45 30
c M 21 21 21 61 37 65
c M 5 12 53 48 53
c M 21.5 46 105 37 22
c M 9 0 21 41 30 24
c M 21 21 31 24
c M 0 0 0 20 20 26
c M 9 27 3 31 30 20
c M 6 43 23 20
c M 56 119 119 52 49 60
c F 9 6 9 60 32 57

1 M 15 31 24 32
1 M 0 0 0 29 44 59
1 M 14 41 29 35 29
1 M 0 0 27 26 13
1 M 0 18 32 29 35
1 M 3 6 9 38 36 17
1 M 0 0 0 15 37 32
1 M 46 25 24 31 33
1 M 21 21 0? 34 27 34
1 M 24 21 21 26 25 28
1 M 3 22 22 51 37 32
1 M 19 41 24 19 42
1 M 28 56 51 39 57 50
1 F 36 26 30

Table 4.6: Godin and DINE scores of participants at baseline, follow-up and interview (current)

(Patient ID numbers have been omitted to preserve confidentiality)
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Godin scores: at baseline, six of the intervention participants and four control patients had 

scores of 24 or above, indicating an active lifestyle. Twelve intervention participants and 10 

control patients had scores of less than 24, indicating a sedentary lifestyle. At follow-up, seven 

intervention patients and six control participants had scores of 24 or above while 12 

intervention patients and 12 control patients had scores of less than 24. Current scores 

revealed that 10 intervention participants and seven control patients were active, while 13 

intervention participants and 10 control patients were inactive.

DINE fibre scores: at baseline, 11 intervention patients and three control patients had scores 

of less than 30 indicating a low fibre intake. Six intervention participants and 10 control 

patients had scores greater than 40, indicating a diet with high fibre content. Those with a 

medium level of fibre intake at baseline (DINE score 30-40) were eight intervention 

participants and seven control patients. At follow-up, 10 intervention patients and seven 

control patients had scores of less than 30, seven patients in each of the intervention and 

control groups had scores between 30 and 40, and seven intervention patients and nine 

control participants had high fibre DINE scores of greater than 40. Current scores showed that 

seven intervention patients and eight control participants had scores less than 30, eight 

intervention patients and three control patients had scores between 30 and 40, and seven 

intervention participants and eight control patients had scores higher than 40.
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ca 4.3.2 Thematic analysis

Analysis of the interviews identified four main themes, which related to facilitators of change, 

personal beliefs, barriers to change and information. Quotes are shown to illustrate the data 

identified as contributing to each theme and are, in order to preserve anonymity but provide 

relevant contextual information, coded by: gender, age (at July 25 2011), region (Northern 

Ireland (Nl) or Republic of Ireland (S)), Godin score change (G) from baseline to follow-up, 

DINE score change (D) from baseline to follow-up. A positive change in the Godin score or 

DINE score represents an improvement in PA or dietary fibre from baseline to follow-up.

ca 4.3.3 Facilitators of change

Participants identified several factors which motivated them towards a healthier lifestyle. 

These included (a) professional support, (b) setting goals, (c) enjoyment, (d) fears (e) social 

networks and (f) dog ownership.

(a) Professional support

Participants spoke of the confidence they gained from attending groups which were led and 

supported by professionals, such as cardiac rehabilitation. Whilst they found benefit in mixing 

with other people with a similar experience to themselves, they believed it was important to 

have support from people who were qualified to provide information and supervise activity.

'... it was brilliant. Excellent, really excellent... they teach you all about diet, exercise, 

you took part in exercises, you weren’t allowed not to’ (M, 72, Nl, G +24.5).

'... they have all this equipment... for losing weight... and they’re trained, they have 

the certificate...’ (F, 81, Nl, G+16, D +8).

Some reported that reassurance from doctors had helped them overcome a fear of harming 

themselves by exercising, which encouraged them to continue exercising. Knowing that health 

professionals were aware of their medical problems gave them confidence.

'... the hospital... know the exercise I’m doing and they said it had strengthened the 

heart a bit... which was good... because sometimes when you do exercise you have 

no breath ...you feel I think I’m going to kill myself... but you realise you’re not really 

(F, 81, Nl, G+16, D+8).
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The contribution of professional support to lifestyle change was evident in others’ comments, 

which also indicated an appreciation of an established relationship between individual patients 

and their primary healthcare providers.

The surgery sent me to an anti-smoking clinic. We lasted for 13 months, didn’t we 

(partner)? They (the surgery) did all that for us' (M, 12, Nl, G +24.5).

7 bought a wok as opposed to the frying pan ... it was actually Doctor (name) who ... 

suggested the wok ...he said you’ll eat healthier, and I did’ (M, 56, Nl, G 0, D+15).

Having a relationship with their doctor in which communication was easy was another 

encouragement. Support which was appreciated included the doctors’ ability to take time to 

listen and hear people's questions, readiness to provide answers and show empathy.

7 cannot speak highly enough of that practice ... such great care, the time they have 

for you, they get to know you as a person’ (M. 12, Nl, Godin +24.5).

‘If I come in with a question they’ll go to a lot of trouble to answer (M. 69. S, G +31, D 

-4).

(b) Setting goals

Participants said that setting goals and targets in collaboration with a health professional was 

a factor in improving their lifestyle. A review date and target agreed with the practice nurse 

gave them a focus for change.

/ had to face (nurse) every four months ... I didn’t want to come in and put up the 

half a stone (target) when I could come in and have lost a few pounds... that was one 

of the most beneficial things... the target setting’ (M, 69, S, G +31, D -4).

‘... you don’t want to disappoint somebody... when you've entered into some sort of 

pact with... then you can’t lie to yourself(M, 56, Nl, G 0, D + 15).

Participants from control practices expressed interest in taking part in a SPHERE-like 

intervention because they believed the regular meetings with the practice nurse and the 

setting of targets and goals would benefit them:
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I’d love to do that, it's a great idea’ (M, 67, S, G -24, D-15).

(c) Enjoyment

The idea of enjoying a healthier way of life and experiencing its benefits, was important in 

maintaining changes. Participants spoke of positive mental impact, the feeling of pleasure 

they derived from exercise when it had a purpose and the particular appeal of fruit.

‘I’d often be kind of down and you’d go out for a walk ... meet someone on the road 

and maybe talk to them and when you come back you feel that bit better, mentally as 

well as hopefully heart wise’ (M, 65, S, D +20).

7 found I liked gardening, so that was a motivation in itself... I love it... it’s got an 

objective' (M, 69, S, G +37, D -4).

7 think exercise is certainly a big major factor in helping (to relieve stress). I walk... a 

couple of miles every other day there, up round the mountain ...it certainly helps’ (M. 

65, Nl, G +3, D -2).

with fruit... it has its own taste and its own attraction ... you don’t have to add 

sauce, vinegar, salt or anything else to it... you get into the way of it... it tastes lovely 

...’ (M, 56, Nl, G 0, D+15).

(d) Fears

Fear for their health was a strong motivating factor for some patients to change their 

behaviour, both in relation to physical activity and diet:

‘...I walk about 20 miles a week ... / don’t want any trouble again ... / was worried 

about myself... / was saying, if I can do anything to keep myself right I’ll do it, you 

know, whatever the cost... fear... fear is a great thing’ (M, 65, S, D +20).

This patient was successful in losing five stones in weight, the main motivator being her 

health. Others also reported the positive impact on lifestyle change of a fear of possible 

premature death and its consequences for their family:
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‘When I took the heart failure at the start, Dr (name) only gave me six months to live... 

I was told I had to do it (change lifestyle) or else... I had to change my life' (F, 74, Nl, 

G -3, D -28).

‘You have to think about your family... what if something happens to you?’ (M, 65, Nl, 

G +3, D -2).

(e) Social networks

Encouragement from family and friends was an important influence on diet and in devising 

ways to exercise. One man’s comments illustrate appreciation of such care.

the weight was a definite challenge .... / think my wife conspired with the nurse 

(laughs)... I wouldn’t call it encouraging, I’d call it bullying (laughs)... she does the 

cooking so she has control over what I’m eating ... I’d suggest use a wife for every 

case ...Ido have an odd biscuit but instead of a packet a night it’s two or three a year 

... she was the one that dropped biscuits from our diet... we bought a tin of biscuits 

every so often that was kept for visitors (laughs) ... she was very encouraging’... 7 

would never have thought of walking up and down the house ... that was my wife’s 

idea, she said oh that back corridor is 90 feet long, work that out in miles and do 

enough to walk a mile. ’ (M. 69, S, G +37, D -4).

Similarly, another patient’s comments reflected how his wife encouraged him to think of ways 

to do more exercise:

7 suppose maybe a walking machine ...the wife happened to pass remarks the other 

day. why don’t you see about something like that... ’ (M, 60, Nl, D -3).

Attempting a lifestyle change together with a partner facilitated success. Some comments 

highlighted the difficulty of living with other smokers and the need for both professional and 

personal support in trying to quit.

‘We did it together (anti smoking clinic), because if I’m stopping and (partner) is sitting 

smoking it’s so hard’ (M, 72, Nl, G +24.5).

Several patients commented about their responsibilities in looking after family members and

how this was a motivation to keep fit and healthy:
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‘Have to be (fit), because the wife’s very ill... I do the cooking now, have to, she can’t 

...’(M, 74, Nl, D +7).

‘I’ve a sister in town who’s 86, eh, I go in to her maybe four days a week. I have a 

family around me, you know, grandchildren, there’s 24...’ (M, 73, Nl, G+18, D-1).

Other comments indicated how a good social network of friends can encourage and support 

participation in exercise and also promote psychological well-being:

We would go for a walk in the park... you hear all the gossip (laughs). My friends ... 

coaxing me into going (swimming)... they go to a special session so it would be ok.’ 

(F, 74, Nl, G -3, D -28)

‘...you get a laugh and there’s a bit of companionship’ (F, 81, Nl, G+16, D+8).

Some patients commented on how valuable they found talking to other CHD patients. 

Opportunities for such peer support arose during professionally run groups and were 

perceived to provide great encouragement.

“It was very useful... 20 of us met and discussed our problems between us’’ (M, 65, 

S, D +20).

“You were able to get in among people that had the same, and I just says this is it, I 

have to put up with it” (M. 60, Nl, D -3).

(f) Dog ownership

The responsibility of owning a dog was a strong motivator for PA. The positive influence of a 

dog prompting them to be physically active was reported by several patients, who also 

recognised the positive contribution of this to their health.

7 have a very demanding dog ... I walk ... maybe six to eight miles every day ... 

without her I don’t think I’d be around at all' (M, 74, S, G +21, D -6).

Conversely, patients whose dog had died said that their reason for going walking had gone. 

Their comments indicated the strength of influence attributable to pets, specifically dogs.
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the dog died on me last Easter... now, if it’s a bad day I don’t go out. With the dog 

you had to go out. If the snow was two foot deep he wanted out and you had to go 

out’ (M. 71, Nl, GO, D -7).

Td a big golden labrador... / walked the town with him ... then he died... broke my 

heart... (now) I can’t walk the length of myself (M, 61, Nl, G 0, D+ 22).

eg 4.3.4 Personal beliefs

Participants spoke of a range of lifestyle changes which they made after their heart disease 

was diagnosed, prompted by a belief that these would benefit their health. They had 

confidence in the advice given by health professionals and their beliefs were reinforced when 

they experienced positive results from their efforts.

‘(Exercise) keeps my weight down... the lighter I am the less out of breath then I’d be. 

I’ve started eating more fibre... more fish... / feel far more healthier ...my cholesterol 

... has even improved. ’ (M, 65, Nl, D+6)

7 just looked at it (the cigarette) and I says you know, you helped to put me in here 

(hospital)... I just threw it away and I’ve never smoked since. ’ (M, 61, Nl, G 0, D +22)

The importance of an individual’s beliefs and mental attitude in achieving change, in addition 

to being given information, was acknowledged:

'... it was a change of thinking, because if your thinking doesn’t change you’re not 

really doing it for the right reasons. You’re either press ganged or somebody’s, you 

know, coercing or duress.’ (M, 56, Nl, G 0, D+15)

Belief that PA and a healthy diet had no effect, or a harmful effect, on health discouraged 

change. Some individuals reported fears that exercise could do harm, not ameliorated by any 

professional guidance.

‘I’d be concerned that I’d drop dead if I did too much. At my age ... I feel there’s 

nothing to be gained by it’(F, 77, S, G -6, D -5).

Some patients reported feeling restricted in their ability to exercise, by fear of exacerbating 

their CHD. They reported worries about their family history of premature death, implying a
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belief that the same fatal consequence was a real personal threat:

7 did slow down, although the doctors always said you should continue as you were 

... my father, he had a stroke at seventy, he died at 76... his brother dropped dead in 

the street and he was only 50 ... his son dropped dead and he was only 40 ... you 

hear stories about you shouldn’t overdo it... you’re scared to do any like really hard 

stuff, like I used to do martial arts and i gave it up...’ (M, 75, Nl, G +63, D -3).

ce 4.3.5 Barriers to change

These included (a) lack of professional support, (b) temptations and treats (c) boredom (d) 

unhelpful social contacts (e) low self-esteem (f) comorbidities and (g) unexpected events.

(a) Lack of professional support

Some patients said their doctor rarely spoke to them about lifestyle; some denied any 

recollection of the doctor or practice personnel ever mentioning exercise, diet or other aspects 

of lifestyle.

One patient indicated that his GP had stopped giving advice about diet, suggesting that 

previous attempts to advise him had been made:

‘(GP) never mentions it (diet). Maybe he’s given up’ (M, 61, S, G +2.5, D -9).

Some patients in the Republic of Ireland felt that their professional support was inadequate 

and attributed this to their own reluctance to visit their GP too often because they had to pay 

for each consultation.

‘if you're going to them you will have to pay for it... I mean my doctor’s 70 euros’ (M, 

54, S, D -3).

(b) Temptations and treats

The temptations of unhealthy food, including chocolates and 'treats’ were insurmountable 

barriers for some individuals. The difficulty of refusing tempting, unhealthy foodstuffs in 

circumstances of being a guest or receiving gifts was recognised and, in contrast, the lack of 

attraction of healthy foodstuffs:
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‘All these beautiful tray bakes and pavlovas ... it’s impossible to say no. Especially if 

you go to somebody’s house that’s a really good cook, and they set these things 

down. ...at Christmas time, if you get a lot of biscuits and sweets brought to you, 

you’re inclined to eat them ... if you’re sitting here at night watching television, ‘oh, I’d 

love some of that chocolate’, just one, and then you’re on to the second and the third’ 

(F, 74, Nl, G-3, D-28).

‘...I like food with flavour... a lot o’ this low calorie stuff there’s no flavour to it, so I 

wouldn’t touch it... (M, 65, Nl, D-20).

(c) Boredom

Lapses in maintaining a healthy diet or exercise were sometimes blamed on boredom, 

indicating a need for patients to plan activities to prevent them from engaging in unhealthy 

lifestyle habits and to ensure diversity in behaviour change.

7 just, you know, was just bored.... See the wife she works nights and when she's at 

work... I've fallen into sneaking (sweets).’ (M, 61, Nl, G 0, D +22)

‘Sometimes it (diet) gets a wee bit boring... you slip a wee bit now and again’ (M, 66, 

Nl, G +19, D -14).

‘Mr (name) says I should do these exercises sitting in a chair, which I find very boring 

... sometimes I just don’t bother’ (F, 74, Nl, G -3, D -28).

(d) Unhelpful social contacts

While many patients spoke of the motivating effects of family or friends others reported 

negative influences. Access to other peoples' cigarettes could trigger relapse from smoking 

cessation; lack of family support discouraged positive behaviour change.

'... if I take one cigarette out of my wife’s packet I’m back again ... it’s making it 

harder for me...’(M, 61, S, G -22, D -7).

7 would to get into the early morning swim but the wife isn’t too keen (laughs), on 

anything with me getting up so early...’ (M, 78, Nl, G+18, D-1).
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‘My daughter... if she’s having a beer or a glass of wine Hi have a beer. If she wasn’t 

here I probably would take less' (M, 61, S, G +2.5, D -9).

‘I’ve a grandchild ... she’ll come over and well have chips, and then well have 

chocolate after (M, 54, S, D -2).

The feeling that a spouse had given up trying to help seemed to reduce self efficacy and dis- 

incentivise change. The demeanour of one man reinforced his verbal expression of his 

perceived lack of helpful social support.

'... the wife I think she’s just give up, I know I’m doing everything wrong' (M, 61, Nl, G 

0, D +22).

This feeling was echoed by a different participant’s spouse, who sat in with her husband 

during his interview and said:

‘He eats cream cakes and ice cream, always looks for dessert after every meal. 

There’s no point talking to him, I’ve given up.’

When his wife briefly left the room the patient indicated that she was exaggerating:

7 think she over-emphasises it, I’m not quite that bad' (M, 61, S, G +2.5, D -9).

Friends could discourage behaviour change. Comments illustrated how poor social support 

appeared to reflect their lack of understanding of the relevance and challenge of lifestyle 

change for individuals:

‘Your mates all used to tease you ... used to throw old cigarettes at you ... they just 

tormented you... Everybody just laughed at me with fish in the morning for breakfast, 

but I says yeah, if it has to be it has to be’ (M, 74, Nl, D -1).

(e) Low self-esteem

Feeling self-conscious or inadequate was a barrier to activity for some participants. These 

interviewees were reticent to enter situations in which they perceived that their vulnerability 

might be exposed to others.

with my breast removed I don’t like to go swimming’ (F, 74, Nl, G-3, D-28).

~ 115 ~



7 would get out of the way because ... / would feel embarrassed at not being able to 

do it myself (M} 56, Nl, GO, D+15).

(f) Comorbidities

Comorbidities were perceived as major barriers to lifestyle change, with arthritis being blamed 

as the most common cause of problems. Other morbidities, such as diabetes, were given 

priority for attention, above engaging in lifestyle change for secondary prevention for CHD.

7 have arthritis everywhere... / can’t go for a walk, the legs hurt’ (M, 78, S, D-10).

7 did have an exercise bike and tried to use it but... my knee was just too painful’ (F, 

77, S, G -6, D -5).

‘Because I’m a diabetic ... it's more frightening ...my feet are a problem and my 

sight's another thing... the heart would be the least of my troubles’ (F, 77, S, G -6, D-

5)-

7 try to avoid hills because ...my breath goes. Fatigue kicks in ... that’s the lupus 

(M, 63, Nl, G 0, D -7).

(g) Unexpected events

The disruption of normal daily life upset healthy lifestyle practices as evidenced by a patient 

who was having major house renovations which lasted longer than expected. His comments 

suggest an absence of ability to take account of this disruption and a need for support in 

planning an alternative approach to adopting healthy lifestyle behaviours:

We used to go walking almost every day, but the past three of four months with this 

building ...it all fell by the wayside... it’s a nightmare, it’s really destroyed our lifestyle’ 

(M, 66, S, G +2.5, D -9).

eg 4.3.6 Information

Three sub-themes relating to information were identified: information was (a) valued, (b) 

inadequate and (c) not translated into practice.
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{a) Valued information

Participants perceived value in receiving verbal information from health professionals and 

literature produced by professional bodies. Some reported that clear advice which they 

understood encouraged them in making changes - this is another aspect of effective 

professional support. One participant reported how information about diet helped him make a 

real difference in his life:

7 talked to the doctor and the dietician ... / dropped to ten and a half stone ... / 

listened to what she said’ (M, 74, Nl, D +7).

The value of information in the popular media was also acknowledged, in increasing 

awareness of the health impact of lifestyle behaviours. Healthy lifestyle messages are 

featured regularly in the media today, in contrast to previous decades:

you get these adverts and these programmes on TV telling you about, be careful 

about what you eat for your heart... we didn't realise years ago how dangerous, the 

harm that the fats were doing’ (F, 81, Nl, G+16, D +8).

(b) Inadequate information.

Some participants said they did not know where to go to obtain useful information; others 

commented that they had received inconsistent and confusing information and had not been 

given clear advice. These perceptions and experiences influenced lifestyle change 

negatively. The information in which they were interested and would have appreciated clarity 

related both to aspects of lifestyle and to medication.

‘Where do you go when you want to know something? I mean, somebody says you 

can look it up on the computer... where do you go to look it up on the computer?’ (F, 

77, S, G -6, D -5).

‘You gave up salt... you could eat nothing except bread... and you can’t eat bread 

because there’s salt in bread’ (M, 75, Nl, G +63, D -3).

‘Some people turn round and say white bread's bad for you. brown bread’s good for 

you. other ones turn round and say the opposite so who do you believe?’ (M. 65, Nl, 

D -20).
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‘In the brochures from the heart association they had a thing there about... beta 

blockers were a waste of time ... you never know ... you could be taking the wrong 

tablet’ (M, 75, Nl, G +63, D -3).

While some patients were interested to read leaflets provided at their GP practice, some 

complained that the information was not simple enough. This suggests that it should be 

tailored for different individuals, providing options for patients to choose.

‘Some of it can be very difficult to read... they could make it more simple ... cut away 

a lot of the medical terms’ (M, 54, S, D -3).

‘(Leaflets) don’t explain things properly... (we need) something where you don’t have 

to get a dictionary out to look up the words’ (F, 63, S, D +35).

Also, not receiving a definite diagnosis caused patients to question whether pursuing a 

healthier lifestyle would actually help. Uncertainty regarding their condition did not encourage 

them to make any positive lifestyle changes.

they didn’t know... whether it was the stomach, whether it was the heart...’ (M, 71, 

Nl, G -3, D-1).

‘Some say it was a heart attack and some say it was a stroke... ’ (M. 65, Nl, D -20).

(c) Information not translated into practice

Some people said they enjoyed reading about health but this did not seem to translate into 

positive lifestyle change. One participant, whose Godin score was unavailable but whose 

DINE score decreased was an avid reader of a daily newspaper. She admitted she had a 

‘sweet tooth’ and was ‘very fond’ of cream but believed that taking it in small amounts would 

not do any harm. She enjoyed good health and an active lifestyle, and believed she had no 

need to alter her diet.

7 read the Daily Mail... from cover to cover... Tuesday’s Mail is medical health and 

sometimes it’s very good' (F, 86, Nl, D-10).

Despite being aware of reading and hearing information daily, some remained physically 

inactive and did not improve their diet. This patient, although it was not possible to calculate a
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change in PA score because both her baseline and follow-up Godin scores were not 

available, said that she undertook no exercise:

7 get (health information) in the paper, and we hear it on the radio every day ... and 

the television, there’s a doctor on television on a programme every now and then, he 

gives out information’ (F, 86, S, D -6).

Some comments suggested that information in the media may not be understood or applied to 

practice easily but, with good professional support helping to translate it for the individual, it 

may be complementary in facilitating change.

‘If I'd read an article about something I’d research it more on the net... when you go 

to your doctor you can say I was reading about this on the net and he can explain it to 

you’ (M, 54, S, D -3).

ca 4.3.7 Comparison of those who improved lifestyle to those who did not

Of the 45 participants in this study, eight improved both Godin and DINE scores, or either one 

of the two where only one score was available. Of these, five participants were from 

intervention practices and three from control. Eighteen participants' Godin and DINE scores 

both decreased, or one score decreased where only one was available. Of these, 10 were 

from intervention practices and eight from control.

Those who improved had more spontaneous praise for their health professionals than those 

who did not. They spoke of their dependence on their professionals, their trust in the advice 

they were given and their appreciation of the personal care they had received. They also 

acknowledged that, despite this level of care, it was up to them to do the work in their own 

lives.

Among those whose scores decreased, professional support was more detached. Patients 

had little faith in professionals and were sceptical that healthy lifestyle advice could help them. 

Some desired a quick fix solution to their health problems and, not finding one, were 

discouraged. Some acknowledged they had excellent professional support but lacked self 

efficacy to put advice into practice or were hindered by other barriers such as a stressful job.
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Many of those who improved their scores had confidence in their own ability to maintain a 

healthy lifestyle. Most enjoyed exercising alone but overall they were able to find an exercise 

they enjoyed, and stick to it. Those who did not improve found healthy lifestyles more of a 

daily struggle. They were more likely to give in to barriers, such as feeling tired. They 

appeared to have less self efficacy than those who did improve and seemed to have a more 

magnified view of other problems in their lives.

This also meant they were more likely to give up trying to change, whereas those whose 

scores improved showed greater determination, such as one patient making four attempts at 

giving up smoking before he succeeded. Being successful in one area made them confident 

at being successful in another. They were also encouraged to keep going when they felt the 

benefits of a healthy lifestyle, eg, feeling better generally or having lower cholesterol.

For those who improved, social support was not as important as professional support. Six of 

the eight who improved were not interested in exercise groups and preferred doing their own 

thing. One person who loved exercise classes and mixing with others was able to maintain a 

healthy diet at home on her own.

However, social responsibility was an important factor for two of those who improved, ie, 

caring for their chronically ill partner. Despite the time needed to care for their partner they 

were able to maintain a healthy lifestyle for themselves and were determined to do this for the 

sake of their spouse.

eg 4.4 Discussion

This study reports new information on the value patients with CHD derive from personalised 

support from health professionals in making and maintaining lifestyle changes, the impact of 

personal experience and social responsibilities, and the real difficulties of living healthy 

lifestyles in the context of unhelpful social influences, boredom and disrupted daily routines.

os 4.4.1 Personal professional support

This study has found that continuity of relationships in general practice, with trusted health 

professionals who knew them as individuals, encouraged patients to adopt and maintain 

healthy lifestyles. This is in contrast to the suggestion of Condon & McCarthy (2006) that 

people regarded health professionals as a source of information rather than of support. In the
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Republic of Ireland, where most people pay to visit their GP, patients' comments suggested 

that they tended to visit less often and were more likely to use other sources of information 

such as the internet but they derived confidence from their GP, whom they felt understood 

them and they valued deeply this source of support. Indeed, they reported seeking their GP’s 

endorsement of information obtained from other sources. Nolan & Smith (2012) found that GP 

utilisation was significantly more likely where the service was free. Thus, different systems of 

healthcare provision may themselves influence the process of lifestyle change.

e» 4.4.2 Personal positive experiences

Putting advice into practice and having personal experience of its benefits, such as weight 

loss, or pleasure, such as the taste of fruit, encouraged change. Having personal experience 

of enjoying healthy lifestyle habits was an important factor in their maintenance. Some 

participants spoke of the physical pleasure of being active and of feeling better mentally after 

engaging in exercise. Bergman et al (2001) reported the enjoyment patients derived from 

cycling and the feeling of wellness they experienced from walking. For some, if the exercise 

had a purpose, it was more likely to be maintained. The experience of a sense of purpose, 

reflected in participants’ comments regarding their responsibilities for looking after family 

members or their dog, was also found to encourage healthy lifestyle change. Alm-Roijern et al 

(2004) reported that better knowledge improved adherence to lifestyle changes, including 

increased PA and a healthier diet for patients with CHD; the current study has found that 

lifestyles were influenced positively when patients believed the information they were given 

and personal experiences reinforced belief in its value.

ce 4.4.3 Unhelpful social influences

Novel information about how friends could be unhelpful, inadvertently, perhaps by offering 

gifts (of chocolates), cigarettes or sweet foods which were associated with pleasure, has been 

revealed in this study. In keeping with previous reports, participants' comments also reflected 

how positive support from family, friends and peers can facilitate lifestyle change and 

overprotection can be a barrier to change (Roebuck et al, 2001; Goldsmith et al, 2006). 

However, whilst previous reports (Moore et al, 2009; Legh-Jones & Moore, 2012) emphasised 

the positive value of social networks in supporting healthy lifestyle behaviour, the level of 

difficulty posed for individuals by situations where they struggle to make or maintain change
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has not been fully acknowledged. It may be that this difficulty is exacerbated for individuals 

with CHD.

ca 4.4.4 Adapting to lifestyle changes

Some patients hinted that they were bored with making efforts with a new exercise or diet 

regime and hankered after their former habits - which offered greater attraction. Their 

comments suggest that they needed help to devise ways of alleviating boredom and that they 

were not convinced of the importance of healthy lifestyles. Professional support which was 

perceived as inadequate and information which was inconsistent discouraged lifestyle 

change. Some participants reported that their GP never mentioned lifestyle to them: this may 

reflect, as suggested by one participant, that unsuccessful efforts to promote change were 

abandoned or it may reflect GPs’ lack of confidence in discussing lifestyle issues (Steptoe et 

al, 1999). The findings of the current study suggest there may be value in professionals 

reviewing their patients’ lifestyle habits regularly, thus identifying opportunities for advising 

those whose attempts at adopting healthy lifestyle habits are disrupted by unexpected events. 

Setting goals in collaboration with a health professional was identified consistently as an 

important motivator by patients from intervention practices who experienced this as part of the 

SPHERE Study intervention. Previous reports have stated that goal setting, action plans and 

structured programmes of care are effective in promoting lifestyle change (Guppies & 

McKnight, 1999; Lewin et al, 2002; Murchie et al, 2003; Handley et al, 2006). However, 

previous work has shown how goal setting itself is not sufficient to effect change (Jackson et 

al, 2005). A collaborative approach involving both professional and patient is necessary, with 

recognition of the patient’s social networks, responsibilities and culture to help them overcome 

hindrances to lifestyle change.

ca 4.4.5 Behaviour change theory

Behaviour change interventions which are based on psychological theory have more positive 

results than those delivered by teaching and the giving of information (Hardeman et al, 2000). 

However, many interventions to promote lifestyle change within secondary prevention for 

patients with CHD have not been based on theory (Byrne, 2005). The SPHERE Study 

intervention was patient-centred and informed by health education theory, social cognitive 

theory and the health action process approach (Byrne et al, 2005). Although the intervention
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did not result in improved clinical outcomes (Murphy et al, 2009) or lifestyle change, patients 

spoke favourably of the regular professional contact involved, the goal setting process and the 

feeling they experienced of collaborating with their GP or nurse in working towards their 

lifestyle targets. These findings suggest that the theory of planned behaviour is an appropriate 

framework for an effective intervention to promote lifestyle change: it has been identified as a 

useful framework for exercise adherence among patients during phase II cardiac rehabilitation 

(Blanchard etal, 2003).

Health beliefs and levels of perceived control are inherent components of the theory of 

planned behaviour. The findings of the current study show how fears and beliefs may have 

both positive and negative influences on lifestyle change. Concern for avoiding ill health was a 

stimulant to make lifestyle changes for some individuals, as was fear of a premature death, in 

keeping with the findings of Karner et al (2005). However, whilst some individuals believed 

that their CHD was inherited and were terrified of another event, they perceived that 

premature death was inevitable and saw no point in making any lifestyle change. Awareness 

among individuals of heredity being a risk factor for CHD has been reported previously 

(Bergman & Bertero, 2001; Jensen & Petersson, 2003). The current work has also identified 

an attitude pervading among some older participants without a family history of CHD, that it 

was too late in life to make effective change so that any effort would be fruitless. The findings 

also indicate that the current provision of information is inadequate to allow everyone to make 

fully informed decisions about lifestyle change. Comments indicate value in multi-source 

provision but there is a need to ensure that the information is consistent in its message and 

that it is understood by its target audience. Michie et al (2011) have reviewed the limitations of 

existing frameworks of behaviour change and highlight the need for researchers to 

understand behaviour in relation to its context for the design of more effective interventions.

os 4.4.6 Implications

There is potential to make a positive impact on individuals’ lives by professionals counselling 

those who are afraid of worsening their health by exercising more or altering their diet, those 

who feel lifestyle change would have no effect and those who want to change but don’t know 

how. Patients need clear, consistent information. Regular monitoring of individuals’ lifestyles 

may give professionals opportunities to identify difficulties patients are experiencing and 

facilitate lifestyle change. Health professionals may help patients to avoid boredom by
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devising new approaches to exercise or eating healthily and to manage disruption to daily 

routines, to counteract potential negative influences of friends and to exploit social networks 

for their own benefit.

os 4.4.7 Strengths and limitations

The sampling methods used in this study was a strength, particularly because it was possible 

to avail of the large database of patients and the quantitative data, including Godin and DINE 

scores, from the SPHERE Study. This thus facilitated the approach of maximum variation 

sampling, with the inclusion of patients who had changed either their diet or exercise habits, 

or both, to varying extents, and those who had not.

This study involved a large sample of male and female participants with a wide age range (48- 

86 years) and a variety of urban and rural locations. A semi-structured one-to-one interview 

approach was a favourable way to yield the information which this study sought. It is believed 

that other methods, such as postal questionnaires, while perhaps a cheaper method, would 

not have elicited the breadth and depth of data which interviews did. Shortly after meeting the 

researcher, when the study and interview was explained to them, patients seemed to relax 

and were eager to help. This facilitated an atmosphere which was conducive to conversation 

rather than a formal interview, which helped elicit information. Further, many patients who 

opted to do the interview in their own homes were relaxed in their familiar environment and 

these interviews generally lasted longer than those conducted in GP practices. Nonetheless, 

much useful information was also gained during interviews carried out in practices.

Some questions required individuals to reflect on experiences of some years previously: time 

lapses may have caused omission of some details.

Although 95 men and 43 women were invited to take part in this study, 37 men and eight 

women were interviewed. Five women who agreed to participate were not interviewed - one 

due to illness and four because of failed attempts to make contact. Although Condon & 

McCarthy (2006) interviewed nine men and one woman, such a marked gender imbalance as 

seen in their study and the present one is uncommon. It may be that women have less free 

time because of family responsibilities, are less desirous of discussing their health and 

lifestyle with a researcher who is a stranger, or are less confident of meeting a researcher in 

their own home. The current findings may therefore reflect a bias. Whilst it is not appropriate
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to generalise from the findings, the participants' comments suggested that women found PA a 

greater challenge than men and relied more on friends and organised exercise classes to 

motivate them.

The importance of the use of open questions was clear during interviews. Sometimes, if a 

closed question was asked such as ‘when you exercise do you feel good?’ patients simply 

agreed. Interview technique improved as the study progressed, although it is believed that 

patients generally wanted to portray a good impression of themselves despite best efforts to 

make questions as objective as possible. Overall, patients spoke more about incentives than 

barriers which, for those who did not improve their PA or diet, suggested a level of denial or 

unwillingness to report failure.

Having a second researcher read a sample of interview transcripts and code them was 

valuable as invariably they identified themes which could be examined in further interviews. A 

high level of agreement was reached between researchers on coding and analysis.

os 4.5 Conclusion

This chapter has presented findings which show that making lifestyle changes is extremely 

complex and influenced by many factors. Major barriers to change include negative social 

support, inadequate professional support, temptations of unhealthy food, boredom, 

comorbidities and upheaval caused by unexpected events. Facilitators of change include 

patient-centred personal professional support, setting goals, enjoyment and reward of a 

healthier lifestyle, meeting others with CHD, a caring family and friends, dog ownership and 

clear information.

Challenges for future lifestyle modification strategies within secondary prevention include 

listening to patients’ concerns and working with them to devise ways to fit healthier practices 

into their daily lives, and convincing them of their ability to change. It should always be 

understood that there are problems for patients putting theory into practice. However, health 

professionals should be more cognisant of how ready patients are to make lifestyle changes, 

following the principles of the stages of change model (Prochaska & DiClemente, 1984), and 

of their attitudes towards their health and lifestyle, after the Health Belief Model (Becker & 

Maiman, 1975) which states that behaviour change requires an individual to believe that an 

adverse health condition can be avoided by taking recommended action and that the
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individual is able to take that action. Further, the patient’s social networks and environment 

should be discussed with them when planning lifestyle change to identify possible obstacles to 

change and consider possible solutions to overcome these (Michie et al, 2011). Future 

research should test new strategies to promote lifestyle change, focusing on providing clear 

information for individuals and helping them overcome negative influences for healthy 

lifestyles. Theoretical frameworks should continue to be developed and used in intervention 

design at both population level and for individual patients.
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fa* Chapter 5

A study to test the feasibility of a decision tool 
designed to help people with coronary heart 
disease make lifestyle changes
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c« 5.1 Introduction

Decision tools, or shared decision making programmes, are a relatively recent concept 

(Stacey et al, 2011) and their history and use today was explored in detail in Chapter 1. 

Studies have shown that the largest benefit of decision aids compared to usual care is 

improved knowledge of options and outcomes - patients feel more supported in decision 

making and this has been seen to be particularly evident in primary care settings (O’Connor et 

al, 1999).

However, because decision tools have been employed mainly to help patients make choices 

between treatment or surgery options, little evidence exists of their effectiveness in the field of 

healthy lifestyles. Studies which have been carried out have been unsatisfactory. Decision 

tools have demanded extensive reading on the part of the patient (16-page booklet, Van 

Steenkiste et al, 2008) and have required the patient to complete the tool alone (Sheridan et 

al, 2011).

With a new approach to behaviour change interventions advocating that the conditions 

internal to individuals as well as within their social and physical environment should be 

considered (Michie et al, 2011), the potential to design a more influential tool was believed to 

be high.

This study aimed to design a decision tool designed to be employed in consultation with a 

health professional, focusing on PA and diet and taking into account the internal and external 

conditions and environments relevant to individuals. The aim of the tool is to drive tangible 

action in improving PA and diet to prevent and alleviate chronic disease and promote 

wellbeing. Helping people consider why and how they may change their lifestyles, through the 

use of this novel shared decision-making intervention, is important in the efforts to encourage 

sustained uptake of healthy lifestyles.

cs 5.2 Methods

The previous qualitative study, set out in Chapter 4, explored the barriers to and incentives for 

lifestyle change among patients with CHD. Based on the results, a decision tool was designed 

which aims to stimulate patients with CHD to think about making lifestyle changes, such as
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doing more exercise or eating a healthier diet. The decision tool is a short questionnaire 

designed to be completed by a patient during a consultation with a health professional.

ca 5.2.1 Identification of practices and selection of patients

Two practices were purposively selected as being one urban-based and one rural and from 

which no patients were interviewed within the previous qualitative study.

The lead general practitioner in each practice was asked to identify patients from their disease 

register with a diagnosis of coronary heart disease. From this register, the GP was asked to 

randomly select 20 patients. This was done using a software randomisation programme 

within the computer system EMIS. From this, patients who they considered would be unable 

to take part in the study due to mental or physical illness were excluded.

cs 5.2.2 Collection of the data

A letter of invitation was posted, along with a patient information sheet and reply slip to the 20 

selected patients from each practice. All those who agreed to participate in the study were 

contacted and a one-to-one meeting with the researcher was arranged to enable the patient to 

complete the decision tool. At this meeting, patients were invited to read and sign a consent 

form if they were still agreeable to take part in the study.

Demographic data including patients’ gender, date of birth and rural/urban location were 

collected at this meeting. Patients were also asked for their CHD diagnosis and intervention. 

Broad categories of CHD diagnosis were defined as myocardial infarction, angina and acute 

coronary syndrome, and intervention as stent or coronary artery bypass graft. Demographic 

and medical data were recorded on an information sheet.

Completion of the decision tool was done with the researcher explaining the reasons for it, 

explaining the first section on the benefits of PA and a healthy diet, and asking the patient 

what their current lifestyle status was. Each section was then completed in turn, with the 

researcher asking the patient for their opinions on readability, relevance and clarity.

These comments were noted in writing. Analysis was qualitative, based on a thematic 

framework. Results were used to modify the decision tool.
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eg 5.2.3 Design of the decision tool

Existing decision tools developed by Healthwise (www.healthwise.org) are comprised of 

information for the patient to read as well as questions. They contain several sections to 

ascertain the patient’s feelings and their current circumstances, which are designed to lead 

them towards making the right decision to suit them.

The current tool (Appendix 4) was designed to include an initial section outlining the key facts 

about CHD and recommended levels of diet and exercise. In an effort to keep this as short as 

possible, this section was confined to brief bullet points and was completed by asking patients 

what their current diet and exercise levels were and outlining two options - changing their 

current levels or not.

The second section expanded on the two options and explained in table form the benefits and 

risks of each. The third and fourth sections comprised questions for the patient.

The third section, entitled ‘Your feelings’, aimed to ascertain patients' beliefs about lifestyle, 

how important food and exercise were to them, whether they were concerned about not living 

as healthily as they should and whether their personal circumstances would allow for lifestyle 

changes to be made.

In the previous qualitative study, social support and professional support were major factors in 

facilitating healthy lifestyles, therefore a question was included on whether patients felt they 

needed others to help them. A question also was included on whether time and finances were 

sufficient to enable lifestyle change to encourage patients to think, for example, when and 

how they could fit in more exercise or buy healthier foods.

Having completed all three sections, patients will have had the opportunity to think about 

healthy lifestyles, to compare the recommended levels to their own and to think about whether 

they need to change and how they could do this. The first part of the fourth section contained 

questions which aimed to reinforce the information already covered, and this was followed by 

two questions which asked patients whether they were clear about diet and exercise and what 

was important to their own lives, and whether they had enough support and information to 

make a decision. Finally, the tool ascertained patients' certainty about making a decision, 

providing three options - that they were ready to take action, they wished to discuss options
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further and that they would like more information before proceeding. As the tool was designed 

to be completed in conjunction with a health professional, every question allowed for 

discussion to take place and encouraged a conversation to occur.

03 5.3 Results

03 5.3.1 Response and participation rates

Of the 20 patients invited to participate from the urban practice, which had a total of 127 

patients on its cardiovascular disease register, nine replied, all indicating their agreement to 

take part. The remaining 11 did not reply. Seven of those who said yes were interviewed and 

the outstanding two could not be reached by telephone.

Of the 20 invited patients at the rural-based practice, selected from a total of 210 on the 

cardiovascular disease register, nine replied. Eight said yes and one said no, while 11 did not 

reply. Of those who agreed to take part, five were interviewed. Of the outstanding three, one 

participant supplied an incorrect telephone number and the other two could not be reached by 

telephone despite repeated attempts. The characteristics of those interviewed are shown in 

Table 5.1.

Number Percentage
Age

51-60 3 25
61-70 3 25
71-80 3 25
81-90 2 16.7
91-100 1 8.3

Gender
M 11 91.7
F 1 8.3

Residence
Urban 7 58.3
Rural 5 41.7

Diagnosis
Ml 7 58.3
Angina 4 33.3
ACS 0 0
Other 1 8.3

Intervention
Stent 8 66.7
CABG 3 25
Other 2 16.7

Table 5.1 Characteristics of patients interviewed
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ea 5.3.2 Patient opinions and amendments to the decision tool

The following sections refer to the corresponding sections of the decision tool and present 

opinions expressed by patients during the interviews, and their feelings and beliefs regarding 

their lifestyle and health. Sections of the tool which were subject to major changes as a result 

of patients' opinions are also presented. The original and amended decision tools are included 

in Appendices 4 and 5 respectively.

1. The fact base

Most participants agreed that Section 1: The Facts was a useful section although all - except 

one - said they were familiar with the diet and exercise recommendations. Most said they had 

received information on lifestyle when in hospital. The most striking benefit of this section was 

that it immediately encouraged discussion of every participant’s own lifestyle. They were able 

to compare the recommended levels to their own, and then answer the direct questions within 

the 'Consider section.

The one participant (male, age 81) who said he had never heard of diet and exercise 

recommendations said that smoking was the only lifestyle factor discussed with him:

“The only thing i was recommended to do by the heart specialists was give up 

smoking which I did. He (the doctor) said I could live another 10 years (laughs). That 

was 30 years ago. I’ve been active all my life, I worked in the building trade. I never 

heard about diet and exercise recommended levels at any time. ”

The patient explained what his diet consisted of:

“I take three meals a day - for my dinner in the evening I take potatoes and some sort 

of soup or broth. Nothing else, I never have fish or cereal. I’m very fond of fruit, I eat 

an awful lot, well I think it’s an awful lot. At least two apples and oranges a day. ”

However, he explained that he believed exercise was impossible at present because he was 

waiting for an operation on his knees, without which he was unable to walk. He said he was 

also undergoing tests for heart failure and would not be confident to do exercise until his 

health improved.
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“My knees are so bad, I can’t walk any distance at all, I have to use a stick and I don’t 

care for walking with a stick. At the minute I wouldn’t have the stamina to do any 

exercise. ”

Some patients, after reading the first section, agreed that they were probably not strict enough 

when it came to a healthy diet and regular exercise.

One such interviewee (male, 52) explained that with his working pattern of 12-hour shifts he 

found it difficult to fit more exercise in. Later in the interview he said he believed he was ‘doing 

something right’ because he felt well and had had no further heart problems since he had 

stents inserted 10 years previously:

“I’m very rarely at the doctor’s, only for colds, I feel as if I don’t need any information 

because I feel ok, life is going on. I think what I’m doing is ok. I don't want to overdo it. 

Walking up that hill here is a task on its own. I was in hospital over 10 years ago. I got 

three stents in and the surgeon said that if I was in again I would be having a bypass 

- touch wood I haven't been in again so I must be doing something right. ”

He seemed to be talking himself out of making a decision to do more exercise, even though 

he conceded that he needed to, because he currently felt well. This suggests a challenge to 

persuade people that even if they think they are fine, a healthier lifestyle will be of benefit.

Some participants believed that the information contained in Section 1 was inadequate. This 

respondent (male, 63) believed there should be more detailed information:

“/ think it would be better to show the proper things you should be doing and the 

consequences of not doing that, like smoking which isn’t mentioned at all. A lot of 

people like me had blood pressure monitors - maybe it (Section 1) should lay out 

what your blood pressure should be and what it should be when you exercise, so that 

you know you’re ok. People who’ve had a heart attack will have lots more information 

than normal people - they probably know all this already. You have access to lots of 

information if you’ve had a heart attack.”

Knowing the information already had not resulted in change, however, for this participant. 

Reading the recommendations precipitated discussion about his lifestyle and he had a 

number of reasons for not succeeding:
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“I’m breathless, especially going up stairs. The doctor says that’s because I put on 

weight. I’ve been sitting about for the past two years, he says it's a fitness thing. 

That’s why i’m champing at the bit to get out walking. I’ve been thinking there’s a lot 

of car fumes in this area too which isn’t good for you. So I want to get out on the cycle 

paths, away from the traffic ... the wife and daughter bought me the Wii so i’ve been 

doing a bit of that but not as much as I should... / did cardiac rehabilitation and then I 

took angina attacks and they said I wasn’t allowed back to the classes with angina. I 

tried to do it myself, unsupervised. I cycled out to the docks but then the weather set 

in. I’m hoping to have some decent weather now so I can get out. ”

He had succeeded in quitting smoking, and explained how that came about:

‘When I went to cardiac rehabilitation they asked how many people smoked. 

Everybody put up their hand and the nurse said she could guarantee that she would 

see them again within the next two years if they continued smoking. That made me 

stop, the fear.”

However, while some were critical of the information in this section, other participants said it 

was useful. This patient (male, 80), on reading the information, was prompted to say:

“I walk every day at about 12 o’clock, there’s a fairly steep hill just here and I walk 

about 30 minutes every day, sometimes I go on to I’m near enough breathless. I think 

I’ve a fairly healthy diet - a bowl of porridge, toast and tea in the mornings, then I eat 

a wee bit of fruit in between that and lunch time. I try to avoid fatty foods, I like butter 

but try to take very little of it. I stopped salt, I was very very fond of it. Dr M told me 

he’d gone off it, and had got his whole family off it, and the improvements that it had 

made, so that convinced me. I would eat a lot of fruit - oranges, figs. I definitely eat 

five a day. Last night I had a salad, and I love an orange straight out of the fridge - it's 

like taking a drink...”.

On reading the 'Your Options’ points, he added:

“I don’t think I need to make any changes. I do approximately near all that’s on that 

list.”
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A number of participants had comments relating to the wording of this section. This patient 

(male, 78) believed it should be presented in a more conversational manner:

“You’re talking to the person filling in this questionnaire, so the wording should be 

chatty and friendly, like, instead of ‘Consider1 I think it should be something like 

‘Consider your present position and your options for improving your lifestyle’. ’’

This participant (male, 73) agreed that the first section encouraged him to think about what his 

daily lifestyle was like. He had a specific recommendation for the wording in this section:

“On the second paragraph of page 11 think it should say ‘Your GP’ instead of ‘Your 

doctor’ because people will have been seeing hospital doctors too. ”

This participant agreed that it was useful to receive information like that in Section 1, and he 

pointed out that one point differed slightly from what he had heard during cardiac rehabilitation 

classes:

“There is a lot of information in the questionnaire and it’s similar but not exactly the 

same as what the hospital gave us in CR. The rehab was once a week, they brought 

somebody in each week to talk to us, like a dietician, someone who explained what 

stents are, showed us photographs etc, and explained blood pressures and what 

differences in blood pressures mean. That was very useful, I really learned a lot from 

that. They actually said that you should do more than 20-30 minutes of exercise a 

day. whereas this questionnaire says that this is what you should aim for. ”

Other comments relating to Section 1 were favourable, that there was enough information and 

that it was easy to read and understand.

Section 1 summary

Participants suggested a number of amendments to this section of the tool (Figure 5.1).

It was suggested to include more detailed information such as what exercise and diet 

patients should be following and the consequences of not doing that, and also blood 

pressure measurements and what they mean. However, the questionnaire was aimed to be 

as short as possible, and to focus on diet and exercise, and therefore it was concluded that

further information was not desirable. The consequences of not following a healthy lifestyle
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were pointed out in the table in the ‘Compare Options’ section.

The wording of the questionnaire was advised to be more ‘chatty’, and certain sentences 

have been amended to try to achieve this. The phrase ‘your doctor’ was changed to ‘your 

GP’ as suggested.

It was also suggested that the word ‘tool’ should not be used as this raised questions in 

respondents’ minds as to what exactly it was. It was agreed that this was not a word 

associated by lay people with questionnaires. Many respondents referred to the tool as a 

questionnaire during the interviews - therefore it was decided to amend the title accordingly.
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Amendments to Section 1

Decision teotauestionnaire to help patients with coronary heart 
disease make informed lifestyle choices

1. Here are tThe facts: Key points

Research has shown that people with heart disease have better 
outcomes and a lower risk of further heart related events if they follow 
guidelines relating to exercise and healthy diets.

Your dostor-GP may recommend that you make some lifestyle changes 
if:

o You have heart disease.

o You are not achieving recommended levels of exercise or 
eating enough healthy food.

Exercise: you should aim to exercise for 20-30 minutes or more a day 
at a level which makes you slightly breathless, eg, walking, swimming, 
but without any pain.

Diet: you should aim to eat five portions of fruit and vegetables a day, 
as well as more fibre, eg, brown bread or cereal, and fish, and less fat, 
sugar and salt.

Consider your present position:

o Currently, how much exercise do you do (on how many days 
per week do you exercise for 30 minutes, in which the exercise would 
leave you slightly breathless but not in pain)?

o Currently, what does your diet consist of (how many days per 
week do you eat 5 portions of fruit and vegetables)?

Now, here are vYour options

o Make changes to your lifestyle (exercise habits and/or eating 
habits)

o Don’t make any changes to your lifestyle

Figure 5.1: amendments to Section 1 of the decision tool
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2. Presenting the choice

Most participants believed the points in the table in Section 2: Compare Options were well 

presented and that there was enough information. Only one person thought the table should 

be removed in favour of bullet points which he believed would be easier to read.

As with section 1, the table facilitated discussion about the patients' own lifestyles. In 

answering the questions ‘Could you do more exercise?’ and ‘Could you eat more healthily?’ 

most people said ‘no’, even though it was clear that some needed to lose weight. The tool 

affords an ideal opportunity at this point for a health professional to ascertain exactly what PA 

is done and how healthy the person’s diet is in order to point out ways in which more exercise 

and a healthier diet were possible.

As he perused the table, this patient (male, 69) gave a thoughtful overview of his daily activity. 

He explained that he worked on his farm all day from early morning to night and therefore 

believed he was active enough. However he went on to say that he was thinking about going 

swimming:

7 don’t personalty need to make any lifestyle changes but in a lot of cases people sit 

about all day and don’t eat sensibly so it’s important to have that option there for them 

(to make lifestyle changes). I agree 100 percent with exercise. After I got my stents in 

I went to the leisure centre for the cardiac rehabilitation and I thought it was briiliant. I 

think it got you going again after having the stents in, it was a controlled environment, 

someone was supen/ising you so that you didn’t push yourself beyond what you 

should have. I continued to go to the leisure centre after the cardiac rehabilitation 

ended, then I started doing a bit of swimming and I did that up to last year, and then 

there times I felt I was a bit under pressure, so I felt I was better not doing it. I think 

some of it was to do with medication, and then they altered my medication and I’ve 

had no problems since. Maybe this winter i might start back to a wee bit of swimming. 

My wife - it gave her an incentive too to get a bit of confidence in the water. ”

In relation to the question about whether he could eat more healthily, the same patient 

explained that he has always eaten well and also feels entitled to a treat:

~ 138 ~



7 think sometimes i eat too much vegetables and I don’t want to eat more meat (to 

balance them out). This time of year when the new potatoes and in I’d just rather 

have a few more boiled potatoes, with butter and a wee drop of salt. I don’t take too 

much salt, I keep it controlled, and. I always use the low fat type of butter, even on 

toast in the morning. I always liked butter on potatoes - I think I’m allowed that wee 

bit of luxury. Yesterday lunch was a bit of pork chop, potatoes, carrots and parsnips, 

cauliflower and two scallions with it. I grow a lot of my own vegetables and I eat a lot 

of them. On the other hand I sit down at night and I’d eat maybe half a dozen of those 

sweets there (points to bowl of chocolates). But I see myself as pretty healthy, I don’t 

think I’ve much weight on me. ”

The wording of the beginning of this section was recommended to be amended. This 

participant (male, 78) said:

“Instead of ‘Compare options’, which is very blunt and stark, try ‘Compare your 

options - the benefits and risks', which sounds friendlier. ”

Section 2 summary

The table in the ‘Compare Options’ section was favoured by all but one participant who said 

that bullet points would be better, however this would take up more space and it was decided 

to allow the table to remain unaltered. It was noticed that many patients glanced over the table 

without reading it in detail and therefore it is important that a professional administering the 

tool takes the participant through the points more slowly.

The subheading of this section was altered to 'Compare your options - the benefits and risks' 

in accordance with recommendations.

3. Inner thoughts and circumstances

The weight of opinion in answering the first question in Section 3: Your Feelings, ‘Do you think 

your exercise or eating habits are affecting your quality of life?’, was to say ‘Yes’. However, 

one participant (male, 59) understood the question to be assuming that the respondent had an 

unsatisfactory quality of life and therefore unhealthy eating and exercise habits. He believed 

his lifestyle was healthy and that his quality of life was not affected.
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The term ‘quality of life' was not well understood, and a number of people answered Tm not 

sure’ to this question. One (male, 81), was unable to go walking because of knee problems 

and although he agreed he could eat more vegetables he was not convinced that would make 

any difference:

“Not sure. What qualities have I? /As long as I’ve a book to read that’s all I want. Do 

you think if I ate more vegetables I would feel better? No, I don’t believe it, no. 

Exercise used to be important to me but now I can’t walk any distance. ”

The other (female, 60), seemed unsure about how to live healthily. She had attended cardiac 

rehabilitation classes and enjoyed them so much she wanted to keep attending after the 

stipulated period had ended. Her comments suggest that she lacked support for ongoing 

change:

“The GP doesn’t talk about diet or exercise - I’ve never really asked. No matter what I 

do the weight doesn’t come off, I don’t know what else I could do. ”

Everyone else answered ‘Yes’ to this question because they believed they were living a 

healthy lifestyle and that this contributed to their feeling of wellness.

It was further suggested that the question should be more detailed. This participant (male, 78) 

said:

“The answer to this question for everybody should be yes. It needs to be more 

specific, I mean what time period does it refer to?”

Every participant, except one, answered ‘Yes’ to the following two questions, which asked if 

what they ate was important to them and if doing exercise was important. The only differing 

answer was ‘No’ to whether doing exercise was important, and this patient (male, 78) agreed 

that he should do more exercise and would like to lose some weight:

“Is doing exercise important to me? Not really, although I realise that during the winter 

I should be doing more. Now I sometimes go and swim in the mornings. It’s not 

important to me but I know it could be affecting my quality of life. I live on a slope 

here, if I lived on a flat street I would be out every day walking. Where you live affects 

what you can do."
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That the vast majority of respondents answered ‘Yes' to all three of these questions suggests 

they could be excluded.

To the next question, Tm worried about not exercising or eating as advised’, most people 

answered ‘agree’ or ‘strongly agree' despite saying earlier that they were living healthy 

lifestyles. Some gave an answer which they believed was generally correct and not 

necessarily related to themselves; therefore it is important that the health professional makes 

sure they understand the point of the question. However, one respondent (male, 81) 

explained why he answered agree:

“If I was fit to do it I'd do more exercise. I agree with this statement - I feel confined 

because I haven’t been fit to walk. I just take the car and the car’s not good for you. ”

The word ‘worried’ was a sticking point for several respondents. A number of people 

answered ‘neither’ to this question because they believed it was not relevant to them as they 

were healthy and therefore had no cause to worry, including this respondent (male, 69):

“I’m not worried, but that’s because my lifestyle is healthy. If it wasn’t I would be 

worried. It’s a sort of an awkward question, maybe I should put ‘neither’ because it’s 

not relevant to me because I am doing what’s advised."

Another participant (male, 78) agreed that this question could be worded in an easier to 

understand way:

“’Worried’ is a bad word. Try ‘conscious’ instead of worried. Say: ‘are you conscious 

about not exercising or eating as advised? If yes, are you worried ... Strongly 

worried/worried...? For me, i’ve never been told about diet since being in hospital for 

my heart attack. My GP just says keep taking the pills. How about: are you concerned 

that you may not be exercising enough or about the quality of your eating habits? To 

answer that, I would say to that that I would be. ”

Selecting a word less strong than ‘worried’ was also an idea suggested by this participant 

(male, 73):

“If you worry about everything you eat it doesn’t do you good either. I have a burger 

but only occasionally - people could be unduly scared by the use of the word
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‘worried’. I think that positive encouragement should be used, not scare tactics. I 

would say that I’m concerned that I could curtail my lifespan. But how rigid does your 

diet or exercise have to be? Regular visits to the doctor are good - is there a way for 

them to say 7 don’t want you to be worrying’. I don’t know if people can self diagnose 

in some way to see how they’re going or how well they’re doing regarding exercise 

and diet.”

No-one answered ‘disagree’ or ‘strongly disagree' to this question.

The following question, ‘I need other people to help me to make lifestyle changes’, was 

interpreted in different ways, with ‘other people’ being considered to be professionals or 

family.

This participant (male, 69) didn’t believe he needed professional help but appreciated the 

support of his spouse:

“It’s a good question but I don’t think I need other people, I feel I’m doing the majority 

of things ok. I know I’m doing all I should be, so I don’t feel I need anybody to help. If 

‘other people’ meant family, wife, then yes, that’s important, but in my case, well my 

family’s telling me ‘you should sit down daddy’, but I don’t agree with them, i think I 

need to keep active. I disagree here for this answer but at the same time this is only 

personal. ”

This respondent (male, 78) was also prompted to think about the different people he has 

come across in his life:

7 totally agree with this. ‘Other people’ would range from hospital, your doctor, your 

wife or husband, and I strongly agree that to help you make lifestyle changes you 

should get advice from the people who have dealt with you at the time (of your heart 

problem) and the doctor who is keeping an eye on you, and your wife to make sure 

you don’t let yourself go to pot. ”

The question 'My time and finances are such that I could fit in more exercise or try a healthier 

diet’, posed no problems and again encouraged discussion about the patients’ own lifestyles, 

for example, this respondent (male, 69) said:
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“I don’t think I'm cutting anything short as regards buying fruit. Our biggest problem is 

getting the grandchildren to eat fruit. Possibly I could do more exercise as people 

would see it, going walking and that, but i find that at the end of the day, working ail 

day in the yard and on the land my joints are sore, and I think I’ve taken enough out 

of myself. I’ll say disagree here, because we have a lot of fruit and vegetables in this 

house. In the garden there’s potatoes, Brussels sprouts, cabbage, cauliflower, 

beetroot, celery, parsley, onions, spring onions, peas, beans, shallots, and in the 

greenhouse we have our own lettuce. And there’s apples, plums, pears, rhubarb. So 

we do things reasonably here."

The wording of the question was recommended to be altered. This participant (male, 78) said:

“I’m not sure about the wording ... what about: 7 have time to do more exercise: 

strongly agree/agree/etc etc’.’’

While most respondents answered the questions in this section in a thoughtful way, one 

person (male, 63) thought there was little point in this particular question:

“Thinking about how much time you have - / don’t really get that because if you’ve 

had a heart attack you will have time because you can’t keep on working, i couldn’t 

work anyway. You don’t need to think about finances either because a healthy diet is 

cheaper. A pound of potatoes is cheaper than Burger King. ”

However, all respondents agreed that it encouraged them to think about their personal 

circumstances and daily routine, like this patient (male, 73):

“I initially thought this question was referring to getting government help or money to 

change your lifestyle. Regarding time - my time is well accounted for so I don’t think I 

could make time for a new activity. These questions and points are good ways to 

make you think about things, about your own lifestyle.”

Section 3 summary

The first three questions in the 'Your Feelings’ section raised a couple of interesting points 

with participants in which one said she was not sure how to lose weight and another said he 

could do more exercise during the winter. The term ‘quality of life’ did not appear to be
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understood. However most people gave the same answers to all questions here and it is 

possible that the information given by patients could be ascertained from other questions in 

the tool. It is therefore suggested that these questions could be omitted.

The question, T’m worried about not exercising or eating as advised', was confusing for some 

participants. Some seemed to give a general answer which they thought was correct - 

therefore, perhaps, it should be worded in a more personalised way.

It was suggested that ‘worried’ was an unduly negative word and that ‘conscious’ could be 

used instead. Conversely, ‘conscious’ may not be a strong enough word. Therefore, it was 

decided to substitute ‘concerned’. To make the question less confusing, it was decided to split 

it into two, to deal separately with exercise and diet.

The following question relating to the help of other people proved to be an effective way to 

encourage participants to think about who 'other people’ in their own lives may be. A lot of 

discussion was prompted by the question on time and finances. However, it may be simpler to 

split this question into two, as suggested during the interviews, as it deals with two separate 

issues.

The aforementioned suggestions were applied to the tool and the questions were amended 

(Figure 5.2).
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Amendments to Section 3

3. Your feelings

Do you think your exercise or eating habits are affecting your quality of
Hfco

Yes | [-------------------No-| |------------------------I’m not sure | |

Ye

what you eat important to you?

—Ne-| I’m not sure □
Is doing exercise important to you?

I’rr* »-»/-»♦ cm
1 “C5 T fft TTTJ71 OUI

How do you feel about the following? (tick the relevant box below)

I’m worried—concerned that I may not be doing enough 
exerciseabout not exeroisino or not eating as advised

Strongly agree 

Agree 

Neither 

Disagree 

Strongly disagree

□
□
□
□
□

Figure 5.2: amendments to Section 3 of the decision tool



I’m concerned that my diet mav not be healthy enough

Strongly agree | |

Agree______  | |

Neither | |

Disagree | [

Strongly disagred I

I need other people to help me to make lifestyle changes

Strongly disagree Q 

Disagree

□
□

Neither

Agree

Strongly agree □

I have time to do more exercise and try a healthier diet My time and 
finances are suctvthat I could fit in more exercise or try a healthier

Strongly agree □
Agree □
Neither □
Disagree □
Strongly disagree □
If 1 needed to spend more money on doing more exercise or trying a

healthier diet 1 could do so

Strongly agree □
Agree □
Neither □
Disagree □
Strongly disagree n

Figure 5.2: amendments to Section 3 of the decision tool
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4. Making a personal decision

Most people answered ‘True’ to the first question in Section 4: Quiz Yourself, indicating that 

they understood that a healthy lifestyle is beneficial for health.

However, some people thought it was the ‘correct’ answer rather than applying it to 

themselves. A number of respondents selected 'False' because they felt well, were living 

healthily and did not believe that making further changes would have any effect, such as this 

person (male, 80).

“I’m doing all that’s healthy anyway, I feel good, so I don’t think making changes 

would improve that. ”

That there was some variety in the answers to question two shows that respondents put in 

some thought and did not simply tick what seemed like the obvious True’. A number of people 

answered ‘False’ because they believed that even more adjustments could be made to 

lifestyle even if it appeared healthy. Some answered Tm not sure’ indicating that they would 

need some professional advice about whether they did need to make changes. One 

participant (male, 73) recognised that things may have to change in the future:

“I put true for this one because the way I live at the moment is fine, but if symptoms 

developed I might have to make adjustments.”

All except two people answered ‘True’ to quesiton 3. One respondent (male, 80) said ‘False’ 

because:

7 think that if I was normal (able to walk) I wouldn’t want to make different ways of 

doing things. Just walking, I’m a bit past keep fit classes. I just prefer to be out and 

about, you’re walking, you meet somebody, have a chat and then go ahead. ”

One person answered Tm not sure’ because he did not intend to make lifestyle changes so 

was not concerned with thinking about how he would do this.

Another respondent (male, 73) suggested an adjustment to this question:

“Maybe there needs to be more information here as part of the question - to help 

people understand better what different ways’ are.”
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Question 4 was answered True’ by all but two respondents who stated Tm not sure'. This 

indicated that personalised advice might help them. However one of these participants (male, 

52) answered question 5 with True’ which shows that he believes he has plenty of advice 

available to him. The other person (male, 78) answered Tm not sure’ to question 5. He 

explained:

“The average time in and out of the GP is 10 minutes so their time is limited. The 

average person doesn’t want to bother their GP much. There are different ways to get 

advice and support - it’s on the TV, in the newspaper. J would say there’s a case for 

the media having programmes in the morning, even for half an hour, for showing 

people at home, in the comfort and secrecy and quiet of their own home, shown by 

experts on the TV. The government should be helping by facilitating ways to present 

advice on the TV on exercise, etc, to help day and daily.”

Question 5 proved useful for participants to think about how they could acquire information 

and help if needed.

The section entitled ‘Decide what’s next’ included two questions designed to provide a 

summary of the tool so far. These questions asked whether patients were clear about what 

they would most like to achieve in terms of lifestyle, and whether they had enough support to 

make changes.

Some comments concerned the wording of the first question. This person (male, 80) said:

“This question could be asked in some other way. Yes - walking is all I want. I think it 

should be worded differently, it’s hard to understand.”

Interviewees commented on the information available to patients. This patient (male, 78) said:

“There are so many different messages - eat eggs, don’t eat eggs, you get befuddled 

by so many opinions from so many dieticians, doctors etc. The main support you 

have is what you have yourself. It’s a matter of commonsense, you have to exercise 

on your own, you’re responsible for your own exercise. ”

Similarly, this respondent (male, 73) said:
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"There is a lot of information - you’re hearing about ait the research that’s going on - 

sometimes it seems to conflict eg, dark chocolate is good for you, or else it’s not So 

we’ve got to be sure, the message given out must be clear. Leaflets are a great thing 

but have to be presented in such a way that people notice them. I think that very few 

people actually take one.”

This patient (male, 63) remarked:

‘‘If I needed more information I would probably get in touch with the CR people - they 

have everything you need. Failing that my wife and I go on the web, the Heart 

Foundation, we print stuff out, it’s very handy.”

In the final section, 'Certainty', most respondents suggested that a fourth option should be 

available for people who feel they do not need to make lifestyle changes.

This respondent (male, 66) suggested:

“What if you have already taken action? I agree there should be a fourth option - that 

I don’t need to take action because I already have. ”

This participant (male, 73) advised that a fourth option should serve to encourage patients to 

keep a watchful eye on their lifestyle even if they do not need to make changes:

“A fourth option is needed, to say that if you are meeting the recommended diet and 

exercise levels you don’t need to make changes but you should continue to be aware 

of your life and what you’re doing day by day. ”

One participant (male, 80) chose the third option, that he wanted more information:

“I would want more information. I think I’m fairly good in the way I am but I would like 

to ask for different ideas about walking and diet. ’’

This interviewee (male, 78) said that this question made him think about what he would like to 

achieve, and that he would choose the third option to find out more information:

“I would love to be 12 stone again -1 know I’m two stone too heavy. ”
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Overall, most participants thought the tool was a good idea and said they had not been asked 

questions like those contained within it before. While some said it would be better suited to 

people with less healthy lifestyles, they appreciated the one-to-one conversation which the 

tool facilitated, as this respondent (male, 69) commented:

“The questionnaire is possibly useful as regards most people who sit about, put on 

weight, maybe eat a lot of junk food. It’s nice to be asked all the questions, it shows 

that people are taking an interest in you and that’s encouraging. They're trying to 

make people think - the questions aren’t straightforward as regards yes or no, so you 

have to think about it.’’

This participant (male, 80) agreed:

“When I had the bypass they gave me very particular advice about salt and smoking, 

not really about exercise or diet. The questionnaire is useful, very much so. It’s great 

to have interest taken in me. I think it’s terrible altogether, the unhealthy diets, the soft 

drinks that people take so much of, you see the young people on the street twice the 

weight they should be. ”

The method of administering the questionnaire was commented on by some participants, 

including this patient (male, 73):

“Face to face contact helps when talking to people about lifestyle or health. If there 

could be someone who visits people regularly to chat to them it would be great - 

sometimes people feel neglected. ”

Even for one person (male, 63) who was not sure of the usefulness of the questionnaire, he 

became engaged in a lengthy conversation about his own lifestyle and was encouraged to 

think about his diet and exercise:

“Yes, the questionnaire is relevant to anyone who’s had a heart attack. It covers the 

information you get on the cardiac rehabilitation course. People who’ve had a heart 

attack will have lots more information than normal people - they probably know all 

this already.”

Another respondent (male, 66) explained that his biggest problem was stress and completing
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the decision tool afforded him the opportunity to ask what could be done about that:

"After you have a heart attack and come out of hospital, you feet vulnerable, you feel 

as though you’ve no support. With any twinges of pain you panic, and then your panic 

dwindles away when you get more confidence. I’m sure people who’ve had heart 

attacks aren’t good in respect of lifestyle. Stress was my thing ... (explained how his 

job contributed to that)... How do you get rid of stress?”

Section 4 summary

The five questions in the initial part of section 4 were useful as triggers for discussion about 

the participants’ daily lives and lifestyles, and also afforded the opportunity for some to ask 

where they could obtain more information.

One person suggested expanding question 3 by listing some examples of ‘different ways’ to 

change lifestyle. However, it may be preferable to leave this question as it is because of 

space restrictions and some participants may confine their thoughts to the ideas listed. No 

other specific changes were recommended.

The first question in the ‘Decide what’s next’ section was deemed to be worded confusingly by 

at least one participant. Therefore, it has been amended with the aim of being more easily 

understood.

Most participants agreed that a fourth option should be included under ‘Certainty’ and this has 

been included (Figure 5.3).
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Amendments to Section 4

Decide what’s next

1. Are you clear about what vou would most like to 
achieve’s most important to you in relation to your exercise or diet?

^]Yes | |No

2. Do you have enough support and advice from others to 
make a decision about lifestyle changes?

j^|Yes | |No

Certainty

Now, think about your decision about changing your exercise or diet 
habits or what you might need to do before you make this decision.

• I’m ready to take action.

• I want to discuss options with others.

• ____ I want more information about my options.

I believe mv lifestyle is healthy and that I do not need to make any 
changes

Figure 5.3: amendments to Section 4 of the decision tool

eg 5.4 Discussion

This study tested the feasibility of a decision tool designed to encourage patients with 

coronary heart disease to think about making lifestyle changes. The results show that the tool 

was acceptable to patients, facilitated conversation between the patient and interviewer and 

stimulated thought about PA and diet.

Findings confirm that most people know about the importance of healthy lifestyles. This was 

true even for those who said their GP never spoke to them about PA or diet. Those who had 

attended cardiac rehabilitation were knowledgeable about healthy lifestyles, felt stimulated 

after attending the classes to live healthily but many found sustaining such lifestyles was 

difficult. It would appear that they lacked support for continued lifestyle change, they had low
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expectations of what could be achieved in the time available to them, and had low confidence 

in their own ability to change.

Overall, patients believed the decision tool was a good idea. The previous qualitative work, 

presented in Chapter 4, found that patients appreciated regular contact with professionals and 

feeling that an interest was being taken in them. This was also a finding from the current study 

- the introduction of a tool through which patients could engage with their GP or nurse to help 

them live healthier lives was welcomed.

As was found in the qualitative study, it seemed that some patients found it difficult to talk 

openly about failing to achieve or sustain healthy lifestyles. A number of people interviewed in 

this study appeared overweight yet stated that their diet could not be healthier and that they 

were doing PA which would meet recommended levels. This poses challenges for health 

professionals, to engage with patients and ascertain their lifestyle status, and encourage them 

to make improvements where necessary, in the limited time available in consultations.

The decision tool tested in this study differs from others currently in existence or presented in 

the literature. Most aids are used when decisions regarding treatment or surgery are required. 

Indeed, of more than 250 listed by the Ottawa Hospital Research Institute (2011), only one 

concerned lifestyle. This was a decision aid used to treat obesity and involved a choice 

between using a diet plan or making gradual changes to diet and exercise.

Research to date into shared decision-making interventions has been limited and 

unsatisfactory, often involving lower risk patient populations which would not derive most 

benefit, long complicated questionnaires, lack of opportunity for dialogue between patient and 

professional and lack of consideration of patients' internal and external circumstances.

A two-consultation system and a requirement for patients to read a 16-page decision tool and 

information booklet was investigated by Van Steenkiste et al (2008). Patients at high risk of 

CVD but without disease attended their GP and were asked to take the booklet home and 

read it before returning for a second consultation. The booklet contained information on risk 

and options for risk management. Outcome measures were patients having read the booklet 

and returning for a second consultation, their understanding of the information and their views 

on its relevance to them, and the extent of reassurance they felt having read the information. 

All 239 patients involved in the study reported having read the booklet, however only 176
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(64%) returned for the second consultation. The authors suggested this was because GPs 

failed to instruct them in the way proposed by the study. Sixty-eight percent of patients felt 

reassured by the information it contained but the two-consultation requirement was not 

favoured by GPs. This was because they felt it did not slot into their daily routine easily, some 

forgot about it and some believed it was time consuming. The authors commented that the 

GPs’ negative opinions could have been exacerbated because they felt they had low self 

efficacy when it came to changing patients' lifestyles.

A larger patient population was involved in a cluster RCT which tested the effectiveness of a 

combination of the same decision aid and professional advice on lifestyle adherence 

(Koelewijn-van Loon et al, 2009). A total of 615 patients from 25 practices were recruited. 

Patients did not have CVD but were eligible for cardiovascular risk assessment because they 

had high blood pressure, high total cholesterol, diabetes, were smokers, had a positive family 

history of CVD and/or had visible obesity. Patients had two meetings with a nurse: the first to 

discuss their 10-year risk of cardiovascular mortality, their options for risk reduction and to 

receive the decision aid which they took home; the second to discuss the decision aid and 

their goals for lifestyle change. The control group received a minimal nurse-led intervention. 

Lifestyle adherence, including self reported intake of fruit and vegetables, saturated fat, PA 

and alcohol intake, and use of cardiovascular medication were measured by validated 

questionnaires. No significant differences were found between the two groups after one year. 

The authors suggested that this did not mean that the intervention was of no value. They 

stated that reasons for the unfavourable results could be because the patients recruited were 

assessed to be low-risk and greater differences may have been seen in those at higher risk. 

This highlights the importance of selecting patients who would benefit most from a proposed 

decision tool intervention. Also, the intervention and control groups were counselled by highly 

motivated nurses keen to improve care which may have accounted for a lack of contrast 

between the groups. The authors suggested economic and process evaluations of the 

intervention to assess any value in future implementation.

As in the previous studies by Van Steenkiste et al (2008) and Koelewijn-van Loon et al (2009), 

a large amount of reading and work seemed to be expected of the patients recruited to a 

study by Kukafka et al (2009). Here, in the authors’ Tailored Lifestyle Conversations (TLC)’ 

system, patients were asked to consider which health behaviours they would like to target 

before discussing it with their health professional. Five questionnaires relating to diet, weight,
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PA, smoking and psychosocial issues had to be completed and these were assessed 

resulting in an output report providing information on behavioural and clinical risk, the patients’ 

priorities for change, their readiness and confidence in changing, and an action plan. The 

system was tested using hypothetical situations - it is not clear how many interviews were 

conducted but volunteer patients were asked to pretend that a TLC risk report and action plan 

related to themselves, and answer questions based on this information from health 

professionals. One of the aims of this system is to stimulate conversation, however it seems 

very detailed and demands a lot of patient input, and would need to be tested among a real 

patient population to develop it further.

The feasibility of an internet-based decision aid, Heart to Heart, designed to increase 

adherence to prevention strategies was tested by Sheridan et al (2011) among patients at 

moderate or high risk of CHD. Patients navigated the tool on their own at their clinic. The tool 

involved risk assessment, education about CHD, and also encouraged patients to choose risk 

reducing strategies and to inform their doctor about these. Patients then received automated 

tailored mailed messages to encourage adherence. Self reported adherence was found to 

have increased at three months by 25 percentage points and patients’ 10-year CHD risk 

reduced by 1.1 percentage points. The intervention was not designed for use with patients 

with any history of CHD and adherence was measured largely by self report which may have 

caused some overestimation.

eg 5.4.1 Strengths and limitations

The decision tool designed and tested in the current investigation has attempted to avoid the 

potential problems in the studies described above. It is concise and was aimed to deliver key 

lifestyle messages, encourage patients to think about their own life, their diet and PA, while 

not demanding too much time of the patient or health professional. A further strength of this 

tool is that it takes into account patients’ internal conditions as well as their social and physical 

environments. This was a key recommendation of the new behaviour change wheel 

framework designed by Michie et al (2011) who stated that these factors must be considered 

when behaviour change is desired.

The patients in the current study were of a wide age range, a fairly even balance of 

rural/urban locations and had a variety of CHD diagnoses and interventions. It was important

~ 155 ~



that a range of characteristics was included in the study and it was found that conversations, 

while centred around the same decision tool, were easily tailored to fit each patient’s different 

circumstances. One limitation of the patient characteristics was the lack of females taking 

part. This was also a feature of the qualitative study in Chapter 4. It may be that the invited 

women had more responsibilities during the day or were less comfortable to talk about their 

health with a stranger.

Interviews were not audio recorded. This would have provided a completely accurate account 

of interviews - however, it was felt that patients would have been more relaxed without a 

recording device in front of them. In any case, it is not believed that any important information 

was missed by using handwritten notes of the interviews instead of audio recordings.

eg 5.4.2 Implications for future research

The results of the feasibility study presented in this chapter are encouraging and provide a 

solid basis for development of the tool. A larger study, seeking further refinement of the tool 

by gathering opinions on its clarity and relevance from patients and professionals, is 

warranted. It is necessary to test the feasibility of the tool among patients who would most 

benefit from its use, therefore it would be desired to select patients more purposively than was 

done in the current study. For example, patients who are obese or who have a known low 

level of PA should be targeted.

Different methods for the tool’s administration (such as a mobile phone application) and their 

acceptability with patients and professionals should be recorded. The usefulness of the tool as 

part of a larger intervention should be investigated. A larger pilot randomised controlled trial 

could then be conducted to test the usefulness of the tool in helping patients change their 

lifestyle behaviours. This research would contribute valuable knowledge concerning people’s 

needs and community resources in supporting lifestyle change.

ca 5.4.3 Implications for practice

A shared decision-making tool to highlight the need for personal decisions regarding lifestyle 

may help patients with and at high risk of CHD. The tool presented in this study aims to drive 

tangible action in improving PA and diet to prevent and alleviate chronic disease and promote 

wellbeing. Helping people consider why and how they may change their lifestyles, through the
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use of this novel shared decision-making intervention, is relevant to the sustained uptake of 

healthy lifestyles.

Patients interviewed in this study felt a lack of support in relation to lifestyle after cardiac 

rehabilitation classes ended. NICE guidelines (Cooper et al, 2007) recommended as a key 

research question what helped patients to maintain regular exercise and a healthy diet after 

cardiac rehabilitation. The qualitative study presented in Chapter 4, which investigated the 

barriers and facilitators of lifestyle change among patients with CHD, found that regular, 

personalised professional contact was a key factor in encouraging maintenance of healthy 

lifestyles. This finding was common among males and females, all ages, geographical 

locations and socio-economic levels. Therefore, targeting individuals with and at risk of 

chronic disease to improve their decision-making through shared decision-making 

interventions, which may be incorporated into larger health improvement interventions, has 

the potential to improve public health measurably.
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^ Chapter 6

Conclusions
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The overarching aim of this thesis was to explore lifestyle change interventions in patients 

with cardiovascular disease and ways of improving their effectiveness.

The objectives of this thesis were:

1. To investigate the effect of exercise and dietary interventions designed for the 

secondary prevention of CHD.

2. To conduct a study to determine the barriers and facilitators affecting lifestyle change 

among patients with CHD.

3. To test the feasibility of a decision support tool designed to stimulate lifestyle change.

The work within this thesis has shown how lifestyle interventions promoting regular PA, a 

healthy diet and adherence to medication, have beneficial effects for mortality and morbidity 

among patients with CHD. It has shown how the temptation of unhealthy foodstuffs and 

negative social influences are barriers to lifestyle change and how personalised support from 

known health professionals can facilitate change. Finally, a decision support tool was shown 

to be feasible and welcomed by patients for use in shared decision-making to encourage them 

to make healthy lifestyle changes.

ce 6.1 Pillars of support

The studies presented in this thesis demonstrate the importance of CHD patients adopting 

healthy lifestyle practices and maintaining those practices in the long term. Professor Roger 

Boyle, the National Director for Heart Disease and Stroke, Department of Health, stated in 

2007 that exercise and diet, as well as smoking habit and cardiac rehabilitation, were the 

‘pillars that support full recovery’ (Cooper et al, 2007).

However, this work takes a step further by suggesting that another ‘pillar’ is support for the 

patient. Some individuals, although they seem to be a very few, are self motivated and driven 

enough to embark upon and maintain increased PA and a healthy diet on their own, however 

most require support, whether from a health professional, family or friends.

This thesis has attempted to show how important that support is, define the types of support 

that are most useful to patients (including personalised, regular professional support and

~ 159 ~



tactful friends) and propose new ways of building it into people's lives (such as by use of a 

decision tool).

eg 6.2 Proven benefits of lifestyle interventions

The first study in this thesis was believed to be the first comprehensive systematic review 

since 2001 of the effects of diet, exercise and other lifestyle factors in the secondary 

prevention of CHD. It included 21 trials and 10,799 patients. It was shown in this review that 

interventions are effective in terms of total and cardiac mortality, and on lifestyle behaviour 

change. Significant benefits were shown for total mortality (one of six trials, overall risk ratio 

(RR) 0.75 (95% Cl 0.65-0.87)), cardiovascular mortality (three of eight trials; overall RR 0.63 

(95% Cl 0.47-0.84)) and non-fatal cardiac events (five of nine trials; overall RR 0.68 (95% Cl 

0.55-0.84)).

It was surprising that more profound and wide reaching benefits were not seen in this review 

given that all guidelines focus on the importance of lifestyle interventions.

Nevertheless, it is reasonable to conclude that that lifestyle interventions promoting regular 

PA, a healthy diet, and adherence to medication have beneficial effects among patients with 

CHD. This has direct implications for practice because it highlights the importance of 

promoting a healthy lifestyle to patients with CHD and encouraging them continually to sustain 

a regular exercise regime and healthy diet.

eg 6.3 Help and hindrances

The second study, a qualitative analysis of the barriers and facilitators affecting lifestyle 

change, presented a wide range of factors which hinder and help patients. This was believed 

to be the first study of its kind which investigated in detail the reasons for the successes and 

failures of a secondary prevention intervention, in this case the SPHERE Study.

Analysis of interviews with 45 patients, whose ages ranged from 48-86 years, who lived in 

various rural and urban locations, and who had differing CHD diagnoses, revealed four main 

themes. Motivations for change included personalised professional support, goal setting, 

enjoyment of a healthier lifestyle, dog ownership, health-related fears and supportive social 

networks. Belief that healthy lifestyles could improve wellbeing stimulated regular exercise 

and a healthy diet but belief that a healthy lifestyle was irrelevant to health discouraged
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change. Barriers to change included lack of prompting by health professionals, unhelpful 

social contacts offering temptations of unhealthy options or gifts, boredom, comorbidities such 

as arthritis or diabetes, and nagging or uninterested spouses. Information which was clearly 

understood supported change but confusing and inconsistent advice was ignored.

The findings relating to the value of personalised support from known health professionals, 

the strength of temptation of unhealthy foodstuffs and potential negative social influences on 

healthy habits are novel. It can be concluded from these findings that there is potential to 

make a positive impact on individuals’ lives by professionals counselling those who do not 

know how to make lifestyle changes effectively, are afraid to do so or believe that any change 

will have no effect. Further challenges for professionals are to regularly monitor individuals’ 

lifestyles to identify and alleviate difficulties patients are experiencing, and to counteract any 

negative includes in patients’ lives such as the influence of friends.

as 6.4 Driving forward with decision making

The results of the third study show that CHD patients welcomed the idea of a shared-decision 

making tool to encourage them to make healthy lifestyle changes. It is understood that this 

tool is novel - most decision aids have been designed to help patients decide between 

treatment or surgery options and those tested among at-risk patients in primary care have 

been lengthy and require patients to complete alone. The tool designed and tested in this 

thesis is specifically for completion in consultation with a health professional, focuses on PA 

and diet and takes into account patients’ internal conditions as well as their social and 

physical environments, as recommended by Michie et al (2011) in their ‘behaviour change 

wheel’ intervention framework.

Many of the 12 patients interviewed in this study knew the value of regular PA and a healthy 

diet and expressed a desire to live in such a way but cited obstacles which they perceived 

prevented them from doing so.

One of the aims of the tool was to stimulate a conversation between the patient and 

professional and this was demonstrated effectively in the feasibility study. The patients were 

stimulated to think and talk about their daily lives, their routines, contact with other people, 

likes and dislikes in relation to PA and diet, beliefs, hopes and fears. Patients suggested 

amendments to the tool which were used to refine its design.
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eg 6.5 Implications for practice

The systematic review in this thesis (Chapter 3) demonstrated that lifestyle interventions 

promoting regular PA, a healthy diet and adherence to medication have beneficial effects 

among patients with CHD. It is imperative for effective secondary prevention that 

professionals promote such a healthy lifestyle to adults who have suffered a coronary event.

However, results from interventions such as those included in the systematic review, and from 

qualitative work such as that presented in Chapter 4, show that patients experience many 

challenges in implementing lifestyle change, despite health professionals’ attempts to help 

them overcome these. Challenges for future lifestyle modification strategies within secondary 

prevention include listening to patients’ concerns, identifying their personal problems, devising 

ways of responding to these and fitting healthier practices into their daily lives, helping them 

overcome boredom and convincing them of their ability to change.

A shared decision-making tool to highlight the need for personal decisions regarding lifestyle 

may help patients with CHD: the preliminary work in Chapter 5 of this thesis suggests this 

should provide information about benefits and risks and a series of questions to encourage 

individuals to consider their personal lifestyles. The decision tool presented here is designed 

to be carried out in consultation with a health professional, focuses on PA and diet, and takes 

into account individuals’ internal conditions as well as their social and physical environments. 

It aims to stimulate action in improving PA and diet to prevent and alleviate chronic disease 

and promote wellbeing.

<js 6.6 Future research

The path which this thesis has taken has led to potentially rich areas for future research.

The studies contained herein show that there is great opportunity to influence positively 

patients’ lives by professionally counselling them in relation to PA and diet. Improving lifestyle 

behaviours can prevent and alleviate chronic disease and promote wellbeing, but sustaining 

behaviour change is difficult. Making good decisions and identifying means of developing 

habits and routines is the first step in the process of long-term change. Healthcare 

professionals are advised to support individuals in this but more evidence is needed about 

how to do so.
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The decision tool designed in study 3 has potential to be developed further and this is 

expected to be of value to patient care. Research to date into shared decision-making 

interventions has been limited and unsatisfactory, often involving lower risk patient 

populations which would not derive most benefit and long, complicated questionnaires, 

without opportunity for dialogue between patient and professional or consideration of patients' 

perceptions and beliefs, as well as their social and physical environments.

A tool such as the one developed for this thesis, which is short, targets individuals with and at 

high risk of chronic disease, and aims to improve their decision-making as part of an 

intervention which supports the sharing of the process between the patient and a healthcare 

professional, has the potential to improve public health measurably.

Helping people make and sustain improvements in PA and diet will help prevent and alleviate 

chronic disease and promote their wellbeing. A pilot randomised controlled trial would be 

suitable to test the effectiveness of the decision tool, or the tool as part of a wider intervention, 

in helping patients make lifestyle changes. Research such as this would afford patients the 

opportunity to identify the best and most innovative methods of using a tool to support their 

care. Different methods for the tool’s administration (for example, a mobile phone application) 

should be researched and their acceptability with patients and professionals tested. This 

research would contribute valuable knowledge concerning people's needs and community 

resources in supporting lifestyle change.

The importance of considering behaviour change models and frameworks when designing 

interventions was discussed in section 2.11. This thesis has demonstrated how patients’ 

lifestyle behaviour is affected by their internal and external conditions, including their disease, 

daily routines, social contacts and environments. In developing the new ‘behaviour change 

wheel', Michie et al (2011) advocated that such factors must be taken into account. This was 

also emphasised in the Medical Research Council framework for designing complex 

interventions (Campbell et al, 2007). The authors stated that context was important, including 

the socio-economic environment, culture, prevalence or severity of the disease, 

characteristics of the patient population and how these change. It is essential to understand 

the context of an intervention when considering its design. As Michie et al stated, the MRC 

Framework also highlights the necessity of understanding the problem under investigation, the
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processes involved in making sure the intervention is as effective as possible, and why the 

evaluation must have outcomes which can be linked to the intervention mechanism.

This thesis has demonstrated the importance of lifestyle interventions in the secondary 

prevention of CHD and understanding individual patients’ circumstances - both internal and 

external. Looking to the future, these considerations should be used to inform the design of 

efficient and effective behaviour change interventions.
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The effectiveness of lifestyle interventions within secondary prevention of coronary heart disease (CHD) remains unclear. This 
systematic review aimed to determine their effectiveness and included randomized controlled trials of lifestyle interventions, in 
primary care or community settings, with a minimum follow-up of three months, published since 1990. 21 trials with 10,799 
patients were included; the interventions were multifactorial (10), educational (4), psychological (3), dietary (1), organisational 
(2), and exercise (1). The overall results for modifiable risk factors suggested improvements in dietary and exercise outcomes but 
no overall effect on smoking outcomes. In trials that examined mortality and morbidity, significant benefits were reported for total 
mortality (in 4 of 6 trials; overall risk ratio (RR) 0.75 (95% confidence intervals (Cl) 0.65, 0.87)), cardiovascular mortality (3 of 
8 trials; overall RR 0.63 (95% Cl 0.47, 0.84)), and nonfatal cardiac events (5 of 9 trials; overall RR 0.68 (95% Cl 0.55, 0.84)). The 
heterogeneity between trials and generally poor quality of trials make any concrete conclusions difficult. However, the beneficial 
effects observed in this review are encouraging and should stimulate further research.

1. Introduction

The World Health Organisation has stated that, since 1990, 
more people worldwide have died from coronary heart 
disease (CHD) than any other cause [1]. Further, they 
reported that 80% to 90% of people dying from CHD had 
one or more major risk factors associated with lifestyle.

In the UK, more than 90,000 deaths per year are due 
to CHD, and although death rates are falling they are still 
among the highest in western Europe [2].

Cardiac rehabilitation (CR) programmes were initiated 
in the 1960s when the benefits of mobilisation and physical 
activity (PA) following lengthy hospital stays for CHD 
became known [3], Since then, secondary prevention has 
become an essential aspect of care of the patient with CHD 
[4]. Research has shown that lifestyle change, including PA, 
a healthy diet, and smoking cessation, alters the course 
of CHD [5-7], and so disease prevention measures have

been designed to focus on a range of lifestyle factors. 
Indeed, cardiac rehabilitation and secondary prevention 
programmes have developed from focusing on exercise alone 
to becoming multidisciplinary and encompassing baseline 
patient assessments, nutritional counselling, risk factor man
agement (i.e., lipids, hypertension, weight, diabetes, and 
smoking), psychosocial and vocational counselling, and PA 
advice and exercise training, in addition to the appropriate 
use of cardioprotective drugs [4].

Multidisciplinary measures are advocated by govern
ments around the world, and in the UK the National Institute 
for Clinical Excellence (NICE) set out a series of guidelines in 
2007 for care of patients who had had a myocardial infarction 
(MI) [8], The guidelines covered secondary prevention in 
primary and secondary care and were not focused solely 
on lifestyle interventions. They did, however, incorporate 
PA, diet, smoking, and drug therapy and were based on 
systematic reviews of the best available evidence. Priority
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recommendations, considered to have the most important 
effect on patient care and outcomes, included that on 
discharge from hospital every MI patient should have had 
a confirmed diagnosis of acute MI, results of investigations, 
future management plans, and advice on secondary preven
tion. Also, NICE highlighted the importance of advice being 
given regarding regular PA in the form of 20-30 minutes of 
exercise per day to the point of slight breathlessness. Patients 
should also be advised to stop smoking, eat a Mediterranean 
style diet rich in fibre, fruit, vegetables, and fish, and follow a 
treatment regime with a combination of ACE (angiotensin
converting enzyme) inhibitors, aspirin, beta-blockers, and 
statins.

However, despite the evidence that positive lifestyle 
changes bring about improved outcomes, results from 
a number of secondary prevention initiatives have been 
disappointing. In a systematic review of multidisciplinary 
secondary prevention programmes McAlister et al. [9] 
reported that although some beneficial impact was achieved 
on processes of care, morbidity, and mortality, questions 
remained regarding the duration and frequency of inter
ventions and the best combination of disciplines within an 
intervention.

The EUROASPIRE (European Action on Secondary and 
Primary Prevention by Intervention to Reduce Events) sur
veys by the European Society of Cardiology have shown that 
the adoption of cardiovascular disease prevention measures 
as part of daily clinical practice was wholly inadequate 
[10] and that unhealthy lifestyle trends are continuing. The 
authors commented on the difficulty experienced by adults 
in changing behaviour despite having a life threatening dis
ease and that continued professional support was imperative 
if this was to be achieved.

Few previous reviews of secondary prevention inter
ventions have been published. McAlister et al. [9] carried 
out a systematic review of RCTs of secondary prevention 
interventions, published in 2001, and analysed 12 studies. 
Jolliffe et al. [11] analysed only exercise interventions in 
secondary prevention, and Rees et al. [ 12] reviewed psycho
logical interventions. To our knowledge no comprehensive 
systematic review has been undertaken since 2001 of the 
effects of diet, exercise, and other lifestyle factors in the 
secondary prevention of CHD. We therefore performed 
a systematic review of randomised controhed trials to 
determine the effectiveness of lifestyle interventions for the 
secondary prevention of CHD.

2. Methods
This was a systematic review carried out using Cochrane 
Collaboration methodology [13].

2.1. Participants. We included male and female adults of 
all ages (aged 18+) with a diagnosis of CHD. Patients 
included those who had experienced a myocardial infarction 
(MI), coronary artery bypass graft (CABG), or percutaneous 
transluminal coronary angioplasty (PTCA) and those with 
angina pectoris and coronary artery disease defined by

angiography. For the purposes of this review we excluded 
patients who had had a heart transplant, heart valve surgery, 
or heart failure, unless it was clearly specified that the cause 
related to CHD.

2.2. Interventions. We have included interventions with a 
lifestyle and/or behaviour change focus designed for the 
secondary prevention of CHD, incorporating one or a 
combination of exercise and diet. Interventions may be 
categorized as follows.

(1) Dietary.
(2) Exercise.
(3) Psychological.
(4) Educational.
(5) Multifactorial.
(6) Organisational (e.g., case management).

2.3. Exclusions. We have excluded from this review studies 
which were not randomized controlled trials, focused on 
primary prevention, involved patients with multiple diseases 
and/or outcomes which were related to diseases other than 
CHD, involved patients in a hospital in-patient setting, 
focused on drug therapy, had short (less than three months) 
or no follow-up, or reported outcomes which were not 
the focus of this review (see “Types of outcome measures” 
section) such as depression, cost-effectiveness, or service 
delivery.

2.4. Study Duration. Trials were included in this review if 
they reported a minimum postintervention follow-up of 
three months to allow some change to take place.

2.5. Settings. For the purposes of this review, interventions 
have been considered to have been delivered in primary 
care according to the definition of primary care as stated 
by the Committee on the Future of Primary Care at the 
Institute of Medicine in the United States: “Primary care 
is the provision of integrated, accessible healthcare services 
by clinicians who are accountable for addressing a large 
majority of personal healthcare needs, developing a sustained 
partnership with patients, and practicing in the context of 
family and community” [14]. Interventions are delivered in 
primary care by clinicians who are “generally considered to 
be physicians, nurse practitioners and physical assistants” 
and “a broader array of individuals in a primary care team” 
[ 14]. In the care of CHD patients, the primary care team may 
include general practitioners, practice nurses, community' 
pharmacists, community and public health nurses, dieti
cians, occupational therapists, and physiotherapists.

(i) Interventions have been included in the review if they 
have been delivered in primary care or community 
settings by primary care clinicians or clinicians whose 
normal roles may be within secondary care, for 
example, community hospitals, or tertiary care, for 
example, general hospitals.
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(ii) We have excluded from this review studies of inter
ventions undertaken primarily within secondary or 
tertiary care settings by clinicians or care teams 
whose relationship with patients is not long term or 
ongoing.

2.6. Comparators. In the included studies, the comparators 
are “normal care” or “usual care,” meaning standard clinical 
care or standard care given by a general practitioner (GP).

2.7. Types of Outcome Measures. All or any number of the 
following.

Primary Outcomes

(i) All-cause mortality.
(ii) Cardiac mortality.

(iii) Nonfatal cardiac events.
(iv) Hospital admissions (cardiac related/and all-cause if 

available).

Secondary Outcomes

(i) Diet (e.g., measured by fibre, fruit, and veg quantity).
(ii) Exercise (e.g., frequency, duration).

(iii) Blood pressure (BP); systolic BP (SBP); diastolic BP 
(DBP).

(iv) Blood lipid levels (high density lipoprotein choles
terol (HDL-chol), low density lipoprotein cholesterol 
(LDL-chol)).

(v) Smoking behavior.
(vi) Health related quality of life (QOL).

(vii) Self efficacy.
(viii) Medication adherence.

Only outcomes measured using a validated instrument were 
included.

2.8. Search Methods for Identification of Studies. We searched 
electronic databases Medline, Cinahl, and Embase for 
English language randomized trials in humans published 
since 1990. The search method for Medline is detailed below; 
it was modified as appropriate for Cinahl and Embase. 
Reference lists of review articles were also searched.

2.9. Medline Search Method. Selecting an Advanced Ovid 
search, the keyword “lifestyle” was inserted and the box 
ticked to select “Map term to subject heading.” After selecting 
“Search” a new page was presented entitled “Mapping 
Display.” Options indicating the Subject Headings “Life 
Style” and “lifestyle.mp. search as keyword” were chosen and 
“Continue” selected. This allowed further keywords to be 
entered.

The same process was followed for the keywords “exer
cise,” “physical activity,” and “diet.” In each case only the 
keyword as a subject heading and as a keyword were selected 
on the Mapping Display page.

A fifth search was commanded by using all four keywords 
above separated by the Boolean operator “OR.” This was 
done by selecting “click to expand” the “Search History” box, 
ticking each of the four boxes relating to the keywords, and 
selecting “Combine selections with OR.”

A sixth search term “secondary prevention” was added 
as a keyword in same way as above. A seventh “coronary 
heart disease” was inserted, then its abbreviation “CHD” 
and four conditions related to it and their abbreviations, 
where appropriate, all as separate keywords: “myocardial 
infarction,” “MI,” “coronary artery bypass graft,” “CABG,” 
“percutaneous transluminal coronary angioplasty,” “PTCA,” 
and “angina pectoris.” This group incorporating coronary 
heart disease and related conditions involved a total of nine 
separate searches, and they were together inserted as a 16th 
search, with each term separated by “OR.” This was done, as 
above, by expanding the search history, selecting the relevant 
boxes beside keywords and selecting “Combine selections 
with OR.”

The three components of the search were put together in 
the following way.

On the search history page, search five was selected by 
clicking on the box beside it (Lifestyle.mp. or Life Style/OR 
Exercise.mp. or Exercise/OR Physical activity.mp. OR Diet/or 
diet.mp.). Search six was then selected (Secondary preven- 
tion.mp. or Secondary Prevention/), and search 16 (Coro
nary heart disease.mp. or Coronary Disease/OR CHD.mp. 
OR Myocardial infarction.mp. or Myocardial Infarction/OR 
Ml.mp OR Coronary Artery Bypass/or coronary artery 
bypass graft.mp. OR CABG.mp. OR Percutaneous trans
luminal coronary angioplasty.mp. or Angioplasty, Translu
minal, Percutaneous Coronary/OR PTCA.mp. OR Angina 
pectoris.mp. or Angina Pectoris/). The option “Combine 
selections with AND” was selected.

This gave search 17. Search 17 was selected by ticking 
the box, and limits were imposed in an effort to narrow 
the search. Below the search results, within the “Limits” 
options, “English language,” “Humans,” and “Publication 
Year-1990 to Current” were selected. “Additional Limits” was 
then selected, search 17 was selected, and in the “Age Groups” 
options “All Adult (19 plus years)” was selected. No other 
limits were imposed. Then, “Limit A Search” was selected.

To refine the search further, terms relating to a ran
domized controlled trial study design were inserted. The 
terms entered were randomized controlled trial.mp. or 
Randomized Controlled Trial/, controlled clinical trial.mp. 
or Controlled Clinical Trial/, random allocation.mp. or 
Random Allocation/, double blind method.mp. or Double- 
Blind Method/, single blind method.mp. or Single-Blind 
Method. Each of these terms was combined with “OR,” 
giving search 24.

Selecting search 18 and search 24, and combining them 
with “AND” gave the final selection. The Medline search 
strategy is detailed in the Appendix.

2.10. Data Analysis. From the searching, titles and abstracts 
were screened by two reviewers (MC, JC), and potentially 
relevant references were retrieved. The two reviewers (MC,
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Records excluded,
(n = 227)

Articles identified for 
inclusion in review (n = 39)

Articles excluded after full text 
review, with reasons (n = 12)

1 article added (from same 
trial but different outcomes to 

an excluded article)

Final selection of articles 
for review (30 papers 
describing 21 studies)

2 articles added after 

screening reference lists of 
relevant systematic reviews

Titles and abstracts of articles 

screened and assessed for 

eligibility (« = 266)

Records identified through database searching (n = 266)

Not CHD specific: 15 

Drug therapy: 57 

Not lifestyle: 13 

Not RCT: 85 

Follow-up short: 3 
Setting: 4

Outcomes not of interest: 25 
Duplicate: 25

Not lifestyle: 2 
Setting: 1 
Not RCT: 2 

Comparator: 1 

Duplicate: 4 
Initial results of trial 
(included paper on final 

results): 1 
Setting: 1

Figure 1: Screening and selection of studies of interventions for secondary prevention of coronary heart disease.

JC) then independently selected trials to be included in the 
review. Reference lists of relevant systematic reviews were 
also screened for potential papers to include.

After the final selection of trials was agreed upon, 
data including study characteristics, outcome measures and 
results were extracted.

In addition, the quality of trials was assessed in relation to 
randomization method, loss to follow up, intention to treat 
analyses, and blinding measures.

Dichotomous outcomes for each study have been 
expressed as risk ratios, where appropriate, and 95% confi
dence intervals (CIs). Meta-analyses were performed using 
random effects models, and data were presented as forest

plots using Revman software [15]. We were only able to 
perform meta-analysis on three outcomes—total mortality, 
cardiovascular mortality, and nonfatal cardiac events.

Continuous variables have been expressed as the dif
ference between intervention and control groups at study 
completion and the standard deviation difference where 
reported.

3. Results

3.1. Study Selection and Evaluation. Figure 1 shows the 
selection, screening, and identification of studies for this 
review. Of the 266 papers originally identified through
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searching the three electronic databases, we identified 39 
that were potentially eligible for inclusion, and full text 
versions of these studies were retrieved and assessed. Twelve 
of the 39 papers were excluded because they included diseases 
other than CHD, were drug trials, did not focus on lifestyle, 
were not randomized controlled trials, had a short follow
up period, were conducted within a hospital in-patient 
setting, had outcomes which were not of interest, or were 
retrieved more than once from the three search engines. Two 
papers were added after screening reference lists of relevant 
systematic reviews, and one trial was added which reported 
different outcomes of an identical study which emerged in 
our searches (Figure 1).

3.2. Description of Studies. Table 1 shows summary data 
of 30 papers from the 21 randomised controlled trials 
(RCTs) found to be eligible for this review [16-45], We 
have presented them in the six categories described in the 
“Methods” section (exercise, dietary, psychological, edu
cational, multifactorial, and organisational). The category 
which had the largest number of trials was multifactorial (10 
in total). We also found one which focused on exercise only, 
one dietary intervention, three which had a psychological 
approach, four educational, and two organisational.

In all the trials except where stated, patients randomised 
to the control group received usual care, which was not 
defined by every study but usually meant standard clinical 
care or standard care given by a GP.

3.2.1. Study Characteristics. The studies varied greatly in 
terms of sample size, duration, and intervention elements; 
however all involved patients of a similar age group (older 
adults) with CHD.

The sample size of trials ranged from 48 [41] to 3241 
[21], and study duration ranged from three months [19, 43] 
to four [33] and five years [41]. Follow-up analyses varied 
too, ranging from three months [19] to 15 years [45],

3.2.2. Settings. We found much variation in study setting. 
Astengo et al. [ 16] reported a home-based exercise interven
tion while two studies incorporated initial short residential 
stays to deliver an intensive educational programme. Lisspers 
et al. [26] conducted a four-week stay at an intervention 
unit located in a rural part of northern Sweden, followed 
by a structured 11-month programme consisting of self- 
recording of lifestyle behaviours and contact with the 
patients’ personal coaches. It was not clear whether the 
intervention unit was part of a hospital. Ornish et al. [41] 
organised a week-long residential stay at a hotel to educate 
patients on diet, exercise, and stress, followed by twice- 
weekly group support meetings for five years. The Vestfold 
Heartcare Study Group [28] conducted an initial six-week 
“Heart School” at a hospital rehabilitation centre, although 
it was unclear whether this was residential. Heart School 
involved physiotherapist-led PA, stress reduction education 
and lifestyle counselling followed by nine weeks of twice- 
weekly exercise, and then meetings every three months for 
two years. No other trial contained a residential element.

3.2.3. Intervention Intensity. Some studies were of intensive 
interventions. Salminen et al. [25] delivered nurse-led lec
tures, lasting up to two hours each, once a month for 16 
months. In addition, eight group meetings were organised 
throughout this period, six exercise sessions, and three social 
events.

Less intensive programmes, in which patients were 
encouraged to self-manage their lifestyle behaviour change, 
included those reported by Murphy et al. [17] and Guppies 
and McRnight [22, 23], in which patients were seen every 
four months.

Another less intensive intervention, the Lyon Diet Heart 
Study [32, 33], involved a one-hour education session with a 
cardiologist and dietician, followed by a repeat visit at eight 
weeks and annually thereafter.

3.2.4. Professional Involvement. The interventions included 
in this review involved a range of clinical and other 
healthcare staff including doctors, nurses, physiotherapists, 
psychologists, dieticians, and social workers. Seven of the 
21 trials were led by nurses, mainly based in primary care. 
De Lorgeril et al. [32, 33] reported a trial conducted by 
a cardiologist and dietician. Four studies were GP-led, one 
conducted by a physiotherapist and one nutritionist-led. 
Other studies involved a variety of professional input.

3.3. Risk of Bias in Included Studies. The methodological 
quality of the included studies is presented in Table 2. The 
quality of the trials, in terms of the method of randomisation, 
whether groups were similar at baseline, losses to follow up, 
whether intention to treat analyses were used and blinding of 
outcome assessors, is as reported in the papers.

In seven of the 21 original studies (excluding follow
up papers), the randomisation method was not clearly 
described. In six of these trials, the method was not stated 
at all [16, 25, 26, 39, 43, 45]. The majority of the remain
ing studies described various randomisation techniques 
including the use of computer-generated random numbers, 
random numbers tables, and sealed envelopes. Lewin et al. 
[29] used block randomisation, while Carlsson [42] allocated 
patients in groups of 20. Murphy et al. [17] used cluster 
randomisation because their intervention was aimed to 
alter practitioners’ behaviour which could contaminate their 
interactions with control patients.

Loss to follow up was not reported by some authors. 
Where it was reported, it was defined differently. Some 
authors included as losses to follow up deaths and with
drawals due to poor health, while others defined it as people 
who could not be accounted for or contacted at follow-up. 
Follow-up as a quality marker relates only to original studies 
and varied considerably for longer-term follow-up studies as 
would be expected.

Thirteen of the 21 studies stated that analyses were 
conducted using intention to treat principles. The Vestfold 
Heartcare Study Group [28] used the last recorded value of a 
variable from the previous visit if there were missing data.

Only seven out of 21 studies reported that outcome 
assessors were blind to group allocation. Overall, the quality
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of many trials was poor with a majority not having blinded 
outcome assessors and many not describing the method of 
randomisation.

3.4. Effects of Interventions

3.4.1. All-Cause Mortality. Six studies reported total mor
tality and are presented in Figure 2. Overall, four studies 
showed benefits for intervention patients compared to 
controls in relation to total mortality. Because of the large 
differences in follow-up periods, we have used data from 
the studies which range from 3 to 5 years to allow easier 
comparison of studies. For all interventions except two, this 
constituted their study endpoint.

Murchie et al. [36] reported a significant survival effect 
for intervention patients compared to controls at their 4.7 
year follow-up. Within the same study, Delaney et al. [38] 
reported that, at 10 years, the observed difference was no 
longer significant between the groups.

Hamalainen et al. [45] reported a significant survival 
effect for intervention patients compared to controls at their 
4.7 year follow-up.

The I2 test for heterogeneity combined with the Chi' 
nonsignificant P value suggests that the level of heterogeneity 
between studies is not important.

3.4.2. Cardiovascular Mortality. Eight studies reported car
diovascular mortality and are presented in Figure 3. Three 
studies showed significant survival effects. Data were col
lected at times ranging from 2 to 5 years. Delaney et al. [38] 
reported a 10-year follow-up study but we have presented 
their data collected at 4.7 years to allow for easier comparison 
with other studies. For the same reason we have used data 
reported by Hamalainen et al. [45] at three years of follow
up instead of the authors’ results at 15 years.

The three studies reporting significant survival effects 
were Cupples and McKnight [22], two-year follow-up results 
from an educational intervention, De Lorgeril et al. [33], 
a Mediterranean diet study with four-year follow-up, and 
Hamalainen et al. [45], a trial of a multifactorial intervention.

Hamalainen et al. [45], who reported coronary mortality, 
also reported significant survival effects for intervention 
patients compared to controls in their 15-year follow
up study. Delaney et al. [38] reported CV and coronary 
deaths at both 4.7- and 10-year follow-up points. However, 
the mortality figures were combined with nonfatal MI to 
calculate a proportional hazard ratio. Murchie et al. [36], 
a paper from the same study at 4.7 years of follow-up, 
reported an adjusted hazard ratio of 0.76 for coronary events 
(coronary deaths plus nonfatal Mis) (0.58 to 1.00, P = .049).

The I2 test for heterogeneity indicated a moderate level 
of heterogeneity across studies.

3.4.3. Nonfatal Cardiac Events. This was reported by nine 
studies. In Figure 4, we have presented data for major 
nonfatal events (MI, CABG, PCI, coronary angioplasty). 
Significant benefits for intervention patients compared to 
controls were shown by five studies. Four studies reported

nonfatal events separately [21, 33, 41, 44] while five reported 
the number of patients who had an event.

Lisspers et al. [27] included mortality in “event” results, 
therefore although they reported figures for various events 
and mortality they did not report a separate statistic for 
nonfatal events. Delaney et al. [38] reported coronary events 
which included coronary deaths and nonfatal Mis; however 
separate figures for each variable were not reported.

Gianuzzi et al. [21] reported nonfatal stroke, heart fail
ure, and angina data but none of the values was significant.

Lewin et al. [29] reported the frequency of angina attack 
in number of episodes per week. Intervention group patients 
had a reduction of three attacks per week compared to a 
reduction of 0.4 attacks among control subjects (P = .016).

In addition to nonfatal MI and coronary revascularisa
tion, De LorgerO et al. [33] reported a number of major and 
minor secondary endpoints. They calculated risk ratios for 
nonfatal AMI combined with CV deaths, major secondary 
endpoints (periprocedural infarction, unstable angina, heart 
failure, stroke, pulmonary embolism, peripheral embolism) 
combined with primary endpoints, and primary and major 
secondary endpoints combined with minor secondary end
points (stable angina, post-PCTA restenosis, and throm
bophlebitis). Separate risk ratios for nonfatal CV events were 
not reported.

In addition to MI, PTCA, and CABG, Ornish et al. [41] 
reported the frequency, duration, and severity of angina chest 
pain at one year and five years. One significant value out of 
three outcomes reported at the two different time points each 
was reported: chest pain severity (scale 1-7, baseline to one 
year: intervention group 1.5 (1.5) to 0.7 (1.2); control group 
0.6 (0.8) to 1.4 (1.2); P<.001).

The I2 test for heterogeneity indicated that there may 
be substantial heterogeneity across studies so results of this 
meta-analysis have to be interpreted with caution.

3.4.4. Hospital Admissions. Five studies reported results 
relating to hospital admissions. While there was an overall 
trend to reduced admissions in intervention groups, only 
one of these studies reported a significant reduction in 
intervention patients [17]. The data are presented in Table 3.

3.4.5. Lifestyle Risk Factors. Data relating to lifestyle risk 
factors for CHD-diet, PA, and smoking are presented in 
Table 4.

Table 5 shows a summary of lifestyle risk findings from 
our included studies. For each of the three areas of diet, 
exercise, and smoking, we have presented the number of 
studies reporting each outcome, the number of outcomes, 
and the numbers of significant and nonsignificant values.

Diet. Fifteen studies reported diet as an outcome, with 
a total of 51 outcomes. Of these, 39 showed significant 
benefits for intervention patients compared to controls in 
relation to dietary consumption. These included significant 
improvement in specific food intake, such as fat, fibre, sugar, 
and cholesterol [28, 30, 33, 34, 39, 41], diet score, diet
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Intervention Control Risk Ratio Risk Ratio

Studv or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl

Cupples and McKnight 1999 47 342 65 346 18.2% 0.73 |0.52,1.03] -r

De Lorgeril 1999 14 219 24 204 5.4% 0.54 |0.29,1.02]

Giannuzzi 2008 34 1620 43 1621 10.9% 0.79 (0.51,1.23]

Hamalainen 1995 41 188 56 187 17.7% 0.73 |0.51,1.03] -f-
Munoz 2007 31 515 36 468 10.0% 0.78 (0.49,1.24]

Murchie 2003 100 673 128 670 37.8% 0.78 10.61,0.99] *

Total (95% Cl) 3557 3496 100.0% 0.75 (0.65,0.87] ♦

Total events 267 352
l i

Heterogeneity: Tau2 = 0.00; Chi2 

Test for overall effect: Z = 3.89 (f

= 1.22, df

= .0001)

= 5(P = .94); P = 0%
0.01 0.1

Favours intervention

t i
10 100

Favours control

Figure 2: Efifect of interventions on all-cause mortality: comparison of intervention versus control groups.

Intervention Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl

Cupples and McKnight 1994 10 342 28 346 11.6% 0.36 [0.18,0.73] —,—

De Lorgeril 1999 6 219 19 204 8.1% 0.29 [0.12,0.72]

Delaney 2008 74 673 90 670 27.2% 0.82 |0.61, 1.09] -■
Giannuzzi 2008 18 1620 24 1621 14.1% 0.75 [0.41,1.38)
Hamalainen 1995 35 188 55 187 23.1% 0.63 [0.44,0.92] «-
Lisspers 2005 1 46 6 41 1.8% 0.15 [0.02, 1.18]
Munoz 2007 17 515 17 468 12.7% 0.91 [0.47,1.76]
Ornish 1998 2 28 ] 20 1 5% 1.43 [0 14, 14 70]

Total (95% Cl) 3631 3557 100.0% 0.63 [0.47, 0.84] ♦
Total events 163 240

i i
Heterogeneity: Tau2 = 0.06; Chi2 = 11.51,df = 7(R = 12); /2 = 39% t 1

0.01 0.1 10 100
Test for overall effect: Z = 3.12 (P = .002) Favours intervention Favours control

Figure 3: Effect of interventions on cardiovascular mortality: comparison of intervention versus control groups.

knowledge, and habits [21,27,44,47], and for concern about 
dietary habits [43],

PA. Twenty-one studies incorporated PA, with 37 out
comes. Of these, 20 showed significant improvements for 
intervention patients compared to controls. These included 
significant improvements in maximal workload and V02peak 
[16, 18, 27]. Eleven studies used validated questionnaires or 
patient diaries [17, 20, 23-25, 28, 30, 34, 36, 39, 41]. Four 
conducted patient interviews or used questionnaires which 
were not reported as validated [21,40,43,44]. Of these, eight 
studies reported significant improvements [20, 21, 23, 27, 28, 
30, 34, 39],

Smoking. While all studies reported proportions of the 
study populations that smoked, only 13 studies reported 
smoking as an outcome and five of these reported significant 
reductions in smoking behaviours in the intervention groups 
[20, 21, 27, 28, 45], Hamalainen et al. [45] reported a 
nonsignificant difference between intervention and control 
groups at one year, but significant at two and three years.

BP. Thirteen studies reported BP as an outcome, and five 
reported significant benefits for intervention compared to 
control patients [18, 20, 34, 39, 45]. Giallauria et al. [18] 
reported significant improvements in SBP and DBP at 12 
months and 24 months. Redfern et al. [20] reported signifi
cant difference in SBP among intervention compared to con
trol patients at three months and 12 months. Campbell et al. 
[34] collected BP data from medical records and classified it 
as being managed according to British Hypertension Society 
recommendations if the last recorded measurement was less 
than 160/90 mmHg or receiving attention. The significant 
difference between intervention and control groups at one 
year was no longer observed at four-year follow-up [36], 

Wallner et al. [39] found significant improvements in 
SBP and DBP in intervention patients compared to controls. 
Hamalainen et al. [45] reported significant benefits for 
intervention compared to control patients relating to SBP 
and DBP at one, two, and three years but not at six or 10 
years.

Total Cholesterol and/or Lipid Levels. These outcomes were 
reported by 19 studies and 12 demonstrated significant
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Intervention Control Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% C

DeLorgerill999 MIRevasc 37 219 45 204 9.3% 0.77 10.52, 1.13]
DeLorgerill999 nonfatalMI 8 219 25 204 4.7% 0.30 (0.14, 0.65]

Giallauria 2009 3 26 7 26 2.3% 0.43 |0.12,1.48]

Giannuzzi2008 CABG 45 1620 50 1621 9.2% 0.90 |0.61,1.34)

Giannuzzi2008 nonfatal MI 23 1620 44 1621 7.7% 0.52 [0.32,0.86]

Giannuzzi2008 PCI 144 1620 159 1621 12.2% 0.91 [0.73, 1.12]
Heller 1993 C/angioplasty 11 213 17 237 5.0% 0.72 [0.35,1.50[

Hellerl993 CABG 29 213 35 237 8.3% 0.92 [0.58,1.45]
Heller 1993 cardcatheter 60 213 73 237 11.0% 0.91 [0.69,1.22]
Lisspers 2005 10 46 19 41 6.0% 0.47 [0.25, 0.89[
Munoz 2007 92 515 73 468 11.1% 1.15 [0.87, 1.52]
Ornish 1998 CABG 2 28 5 20 1.6% 0.29 [0.06, 1.331
Ornish 1998 nonfatal MI 2 28 4 20 1.5% 0.36 [0.07,1.76]

Ornish 1998 PTCA 8 28 14 20 5.8% 0.41 [0.21,0.78]
Southard 2003 2 53 8 51 1.7% 0.24 [0.05,1.08]
WaUner 1999 3 28 14 32 2.6% 0.24 [0.08, 0.77]

Total (95% Cl) 6689 6660 100.0% 0.68 [0.55,0.84]

Total events 479 592
Heterogeneity: Tau2 = 0.08; Chi2:= 35.36, df = 15 (P = .002); I2 = 58%
Test for overall effect: Z = 3.66 (P =.0003) 1

Risk Ratio
M-H, Random, 95% Cl

0.01 0.1 1 10 100 
Favours intervention Favours control

Figure 4: Effect of interventions on nonfatal cardiac events: comparison of intervention versus control groups. MIRevasc = elective 
myocardial revascularisation, CABG = coronary artery bypass graft, PCI = percutaneous coronary intervention, C/angioplasty = coronary 
angioplasty, Cardcatheter = cardiac catheter, PTCA = percutaneous transluminal coronary angioplasty.

benefits for intervention patients. Seven of these 12 studies 
reported significant improvements in total cholesterol for 
intervention patients compared to controls [18, 20, 21, 30, 
41, 42, 45]. Another study found a significant difference in 
total cholesterol between female intervention and control 
groups but not male [25],

Low-Density Lipoprotein Cholesterol (LDL-chol). Five studies 
reported significant improvements in levels of LDL-chol 
among intervention patients compared to controls [18, 30, 
39, 41, 42], Salminen et al. [25] found significant improve
ments between female intervention and control groups but 
not male.

Only one study, that by Giallauria et al. [18], found a 
significant improvement in levels of high-density lipoprotein 
cholesterol (HDL-chol) among intervention patients com
pared to controls.

QOL. 10 studies reported quality of life, and four reported 
significant benefits for intervention patients—including for 
“physical activity factor” [26], physical function [28], and 
emotional [44]. Campbell et al. [35] reported five significant 
results out of the eight health status domains (physical, 
social, role physical, role emotional, and pain).

Self Efficacy. This was reported by only one study. Gianuzzi 
et al. [21] reported a significantly better score in intervention 
patients compared to controls relating to self/stress manage
ment at six month follow-up and throughout their study.

Medication. Nine studies reported use of medications, and 
six reported significant improvements among intervention 
patients compared to controls.

Lewin et al. [29] reported the number of glyceryl 
trinitrate pills or puffs of sublingual spray taken per day 
which were self-reported in a diary by patients. Intervention 
patients reported a significant reduction in doses per week 
compared to control group patients.

Campbell et al. [34] reported proportions taking aspirin 
which was ascertained by postal questionnaire. A signifi
cantly greater number of intervention patients at one-year 
follow-up was taking aspirin compared to controls.

Carlsson [42] found significant differences between 
intervention and control patients in use of statins and 
cholestyramine; however it was unclear how this data was 
collected.

In the study by Cupples and McKnight [22, 23] trained 
health visitors assessed the use of prophylactic drugs for 
angina by interviewing patients. At the two- and five-year 
follow-ups, a significantly higher number of intervention 
patients were using prophylactic medication than controls.

4. Discussion
We have conducted a systematic review of lifestyle inter
ventions for the secondary prevention of CHD using 
Cochrane Collaboration methodology. The review indicates 
that lifestyle interventions have mixed effects with some 
benefits in relation to total mortality, CV mortality, and
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Table 3: Impact of interventions on hospital admissions.

Study Intervention Control Risk ratio

Overall:
Murphy* Baseline to 18 months: P = .03

0.3 (0.6) to 0.4 (0.8) to
0.4 (0.7) 0.5 (1.0)

CV:
At 18 months: P = .04

0.14(0.50) 0.23 (0.7)

Other: P = .22
0.24 (0.6) 0.32 (0.7)

Vestfold** 20 33 NS (not significant)

Ornish*** 23 44 0.685 (0.012-13.2),
P = .81
0.253*****

Heller**** 47 60 Diff-0.8% 
(-10.0-8.4); NS

Delaney***** 7647 8642 P = .998
*Mean number of admissions per patient (at 18 months).
**20 admissions related to chest pain without evidence of ischaemia among 
11 patients in intervention group, 33 admissions among 14 patients in 
control group (at 2 years).
***Cardiac hospitalisations (at 5 years).
****Patients with >1 hospital readmission (at 6 months).
*****Total number of admissions (at 10 years).

nonfatal CV events as well as PA, diet, blood pressure, 
cholesterol, QOL, and medication adherence. The review 
was restricted to the period after 1990 because the concept 
of secondary prevention and methods to promote it are 
a relatively recent development in healthcare. Nonetheless, 
we found trials of interventions which were heterogeneous, 
and this was evidenced by the range of categories into 
which they could be classified. Few trials evaluated a single 
component of lifestyle, while many assessed the effects of 
a complex, multifactorial intervention. Other differences 
between studies included trial quality, intervention setting, 
intensity, duration, and length of follow-up.

For all trials the control group was usual medical care. 
We excluded trials which evaluated the intervention against a 
different intervention or other programme which could not 
be defined as usual care.

4.1. Effectiveness of Interventions. Overall, a small number 
of studies showed a significant reduction in deaths and 
nonfatal Mis while several reported positive results relating 
to adherence to lifestyle change. Regarding total mortality, 
four studies out of the six reporting this outcome showed 
significant benefits in the relatively short time scale studied 
(3-5 years). The Lyon Diet Heart Study [33] showed a 
significant impact on All-cause mortality and fewer deaths 
from CV causes among intervention patients compared 
to controls. The protective effect of the intervention was 
maintained for up to four years. This was a noteworthy result 
because patients were seen annually, indicating that they

were able to maintain the diet for long periods alone and 
without professional motivation. The other trials showing 
significant benefits were of an educational intervention [22] 
and two multifactorial [36, 45]. Only three out of eight 
studies showed significant results for cardiovascular mortal
ity. These were a dietary intervention [33], educational [22] 
and multifactorial ones [45], all of which had also shown 
significant effects on total mortality.

Concerning nonfatal CV events, we presented 16 out
comes from nine studies. There were significant improve
ments in five of these trials, which were of dietary [33], 
psychological [27], and multifactorial [21, 39, 41] interven
tions. Of the five studies which reported hospital admissions, 
only one, Murphy et al. [17], reported significant benefit for 
intervention patients compared to controls, both for overall 
and CV admissions.

In terms of risk factors for CHD, these were assessed by 
greatly differing methods which made comparison difficult. 
Diet, PA, smoking status, blood pressure, and cholesterol 
were widely reported, with varying results. In relation 
to diet, significant results were reported for the dietary 
intervention, one psychological, three educational, and six 
multifactorial interventions. Significant results relating to PA 
were reported for one exercise trial, one educational, two 
psychological, and seven multifactorial. Of the five studies 
which showed significant benefits for intervention patients 
compared to controls in relation to smoking, four were mul
tifactorial and one psychological. All five interventions which 
showed significant results relating to BP were multifactorial. 
Concerning cholesterol and lipid levels, the interventions 
which showed significant results were one psychological, one 
educational, and eight multifactorial.

In relation to quality of life, one psychological trial 
reported a significant benefit for intervention patients 
compared to controls, as did one educational and two 
multifactorial.

Few trials reported medication intake or adherence. 
However, as appropriate therapy is a key aspect of secondary 
prevention of CHD [8], this should surely be given greater 
consideration. The trials which reported significant results 
relating to medication were classified as psychological (one), 
multifactorial (two), and educational (three).

Likewise, self-efficacy, a patient’s ability, and confidence 
to manage their own condition, was only reported in one 
study. This multifactorial intervention reported a significant 
outcome for intervention patients compared to controls.

4.2. Relevance of Lifestyle and Risk Factor Modification. 
Recent evidence has shown the importance of focusing on 
lifestyle to effect positive changes relating to CHD. Bennett 
et al. [48] used the IMPACT CHD model to examine the 
decline in CHD mortality in Ireland between 1985 and 2000, 
and possible reasons for this. The mortality rate fell during 
this period by some 47%, representing 3673 fewer observed 
CHD deaths. The authors found that 48% of this decrease 
was due to a reduction in major risk factors including 
smoking and cholesterol levels. Conversely, an upward trend 
was seen in obesity, diabetes, and PA which were said to
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Table 5: Summary of lifestyle risk findings.

Outcome
Number 
of studies 
with this
outcome

Number of
outcomes

Number
significantly
improved

Number of 
outcomes with 
no significant 
difference

Exercise 21 37 20 17
Diet 15 51 39 12
Smoking 13 20 7 13

Note: we counted Campbell and Murchie as separate studies as the patients 
in each were not necessarily the same. Other follow-up studies, Cupples, 
Ornish, Vestfold, and Redfern we counted as one study but counted the 
outcomes from each time point as different outcomes (hence the 20 
outcomes for the 13 studies reporting smoking outcomes).

contribute an additional 500 deaths in 2000. These results 
were similar to those found by Palmieri et al. [49], who 
also used the IMPACT model and investigated the decline 
in CHD mortality in Italy between 1980 and 2000. They 
concluded that over half of the mortality fall was due to 
risk factors, mainly blood pressure and cholesterol, and just 
under half was due to medical therapies.

The Lyon Diet Heart Study [33] was the first clinical 
trial evidence in support of the Mediterranean diet, which 
comprises a high intake of fruit, vegetables, nuts, legumes, 
and grains. Other recent evidence has been found supporting 
the Mediterranean diet’s protective effect in the secondary 
prevention of CHD [50-52]. O’Connor et al. [6] examined 
RCTs of cardiac rehabilitation with exercise and found a 
moderate reduction of 20% in total and CV mortality after 
one year, with a reduced risk maintained for three years after 
infarction. In a recent review of interventions incorporating 
exercise as part of a cardiac rehabilitation programme, Jolliffe 
et al. [11] also observed a reduction in total mortality. 
Exercise-only interventions resulted in a 27% reduction in 
total mortality and 31 % reduction in cardiac mortality while 
comprehensive rehabilitation reduced mortality to a lesser 
extent (26%).

The psychological interventions included in this review 
showed small beneficial effects. This is in keeping with sim
ilar findings in a recent review of 36 RCTs of psychological 
interventions by Rees et al. [12] which showed no evidence 
of effect on total or cardiac mortality, but found small 
reductions in anxiety and depression.

We included two organisational interventions in this 
review, and both reported disappointing results. Jolly et al. 
[40] investigated a programme to improve communication 
between hospital and GP practices using liaison nurses. The 
programme was effective in promoting follow-up care of 
patients in general practice; however health outcomes were 
not improved. Munoz et al. [24] examined an intervention 
involving postal reminders sent to patients to encourage 
them to visit their GP. Blood pressure and HDL-cholesterol 
levels were improved, but no effect was observed on mortal
ity or morbidity.

4.3. Limitations of the Review. This review has a number of 
potential limitations. The relatively small number of studies

which included mortality' as an outcome, the heterogeneity 
between trials, and poor quality of reporting all arise from 
the primary data. Further, imprecise descriptions of the 
interventions and the limited data have made it difficult 
to determine the benefits of various components of the 
interventions. The majority of the population of the inter
ventions was male and relatively low risk; however greater 
benefit could have been derived from the interventions by 
higher risk patients who were excluded on the basis of 
comorbidity.

The broad range of trials included, and the subsequent 
large number discovered in our search, may have made 
comparisons difficult. Nonetheless this reflects the current 
lack of clarity in respect of the optimal components of 
effective interventions for CHD secondary prevention.

4.4. Implications for Practice. We have found that lifestyle 
interventions promoting regular PA, a healthy diet, and 
adherence to medication have beneficial effects among 
patients with CHD. It is therefore reasonable to promote 
such a healthy lifestyle to patients similar to those included 
in the RCTs we investigated—mainly older adults who had 
suffered a coronary event. As practitioners endeavour to 
achieve target levels of blood pressure and cholesterol by 
altering their patients’ prescribed medication, the potential 
value of their advice regarding exercise and diet should not 
be overlooked.

4.5. Implications for Future Research. Overall, the current 
evidence suggests that lifestyle interventions have some 
beneficial effects on total and cardiac mortality, morbid
ity, and on behaviour change in relation to modifiable 
cardiac risk factors. Even where little or no effect was 
observed relating to mortality or morbidity, some trials 
reported benefits in terms of lifestyle behaviour change. That 
healthcare education and even small-scale interventions can 
lead to healthier lifestyle choices, as shown in this review 
and others, should be an encouragement to professionals 
in practice. Future studies should be designed carefully, 
with attention given to aspects of study quality, which we 
addressed in Table 2. For example, RCTs of a cluster design 
help to avoid contamination of control patients. Further, 
outcomes should be matched to intervention elements. 
In addition, it is important to incorporate concealment 
of allocation and blinding of outcomes. Maximal follow
up should be ensured and more consideration given to 
the underlying theoretical foundation for the interven
tion.

However, the fact that more profound and wide reaching 
benefits were not seen in our review is surprising considering 
that all guidelines focus on the importance of lifestyle 
interventions. Future research should perhaps focus on the 
components of interventions and what the ideal combination 
of measures, intervention intensity, and duration should be. 
In addition, investigations into the barriers to lifestyle change 
among patients with CHD may' shed new light on why some 
well-designed and executed interventions have not resulted 
in expected benefits.
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Appendix

Medline Search Strategy

(1) Lifestyle.mp. or Life Style/

(2) Exercise.mp. or Exercise/

(3) Physical activity.mp.

(4) Diet/ or diet.mp.

(5) 1 OR 2 OR 3 OR 4.

(6) Secondary prevention.mp. or Secondary Prevention/

(7) Coronary heart disease.mp. or Coronary Disease/

(8) CHD.mp.

(9) Myocardial infarction.mp. or Myocardial Infarction/

(10) MLmp.

(11) Coronary Artery Bypass/or coronary artery bypass 
graft.mp.

(12) CABG.mp.

(13) Percutaneous transluminal coronary angioplasty.mp. 
or Angioplasty, Transluminal, Percutaneous Coro
nary/

(14) PTCA.mp.

(15) Angina pectoris.mp. or Angina Pectoris/

(16) 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 
15.

(17) 5 AND 6 AND 16.

(18) Limit search 17 by English language, humans, 1990- 
current and adults all ages (19 plus).

(19) randomized controlled trial.mp. or Randomized 
Controlled Trial/

(20) controlled clinical trial.mp. or Controlled Clinical 
Trial/

(21) random allocation.mp. or Random Allocation/

(22) double blind method.mp. or Double-Blind Method/

(23) single blind method.mp. or Single-Blind Method/

(24) 19 OR 20 OR 21 OR 22.

(25) 18 AND 24.
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SEMI STRUCTED INTERVIEW SCHEDULE (INTERVENTION GROUP PATIENTS)

Understanding the barriers to lifestyle change in the SPHERE study

Background and the study

Overall, what did you think of the SPHERE study?

In terms of the management of your heart disease, was it conducted any differently during the 

study than before the study began or after it ended?

What was good about what happened during the study?

What did you think of the visits you made to the study nurse (every 4 months), ie, was this 

regular enough/too often?

What did you think of the idea of setting goals and targets to change your exercise and diet? 

The Patient Information Booklet:

What did you think of the booklet?

What did you think of how information was explained in it?

How helpful was it to you?

In what way did it affect your motivation for change?

How often did you refer to it?

What did you think of the self-completion sections in the booklet? How useful were these to 

you?

How could the booklet have been improved?

For those who failed to increase exercise:

How much / what exercise do you currently do?
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Motivation:

At the beginning of this study: when you set a goal to increase the level of exercise you do, 

how achievable did you think this goal was?

What do you think stopped you from achieving that goal? (eg, was it a lack of time?; did you 

not believe it would have any real benefit?; did you lack confidence that you could achieve the 

goal? Lack of facilities/fears about safety out walking etc.)

How much do other worries/issues in your life contribute to a lack of motivation to exercise? 

Did you do more exercise at any time in the past? How much did you enjoy it? Or not?

If you didn’t enjoy exercise in the past, did you think that you wouldn’t enjoy it now?

Why did your exercise levels decrease?

If you did enjoy exercise in the past, can you remember why?

When you do some exercise now, how do you feel afterwards?

How do you think you would feel if you were successful in gradually increasing your exercise? 

Health beliefs:

How afraid were you that you could exacerbate your condition by doing more exercise?

How worried were you about other health issues and afraid that it might make you feel worse?

How worried were you that it might make you feel more stressed?

How do you feel when your doctor tells you that more exercise will be good for your overall 

health?

How much would it mean to you to feel better in your overall health?
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For those who increased level of exercise:

How much / what exercise do you currently do?

Before the study, how much exercise did you do?

How did you increase your levels of exercise?

How did you maintain that level?

What had stopped you from exercising more in the past (before the study)?

What was different this time? How did you overcome previous barriers to exercising more? 

How does doing more exercise make you feel?

(physically, mentally)

For those who failed to improve fibre intake:

(Can specify questions relating to action plans set in previously recorded plans eg if someone 

stated they wished to cut down on snacks, cakes, biscuits, can ask how they tried to approach 

this)

Motivation:

When you set a goal during this study to increase your fibre intake/fruit and vegetables, how 

achievable did you believe this goal was?

When you tried to make the change, what do you think stopped you from achieving it? (eg, 

problems with cost of buying extra fruit/veg?; problems with time required to buy food more 

regularly because fruit/veg don’t last long?; problems with access to shops?)

Health beliefs:

When your doctor/nurse explained that improving your diet would benefit your overall health, 

how motivated did that make you feel?
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When it came to actually trying to achieve your goal, to what extent did you believe it would 

have real benefits?

For those who improved fibre intake:

What changes did you make to your diet?

When you decided to make changes to your diet, did you believe that you could achieve this 

and maintain the changes?

In the past, what had stopped you from making healthy changes to your diet?

What was different this time? Why do you think you succeeded in making changes?

How easy or difficult was it to make the changes, in terms of finding healthier food in the 

shops and buying it (more expensive, less or no difference)?
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SEMI STRUCTURED INTERVIEW SCHEDULE (CONTROL GROUP PATIENTS)

Understanding the barriers to lifestyle change in the SPHERE study

Background and the study

How do you feel about the way your heart disease is managed?

What is good about it?

What could be added or changed to make it better?

For those who failed to increase exercise:

How much / what exercise do you currently do?

Motivation:

What do you think stopped you from doing more exercise? (eg, was it a lack of time?; did you 

not believe it would have any real benefit?; lack of faciiities/fears about safety?)

How much do other worries/issues in your life contribute to a lack of motivation to exercise?

Did you do more exercise at any time in the past? How much did you enjoy it? Or not?

If you didn’t enjoy exercise in the past, did you think that you wouldn't enjoy it now?

If you did enjoy exercise in the past, can you remember why?

When you do some exercise now, how do you feel afterwards?

How do you think you would feel if you were successful in gradually increasing your exercise? 

Health beliefs:

How afraid were/are you that you could exacerbate your condition by doing more exercise?

How worried were/are you about other health issues and afraid that it might make you feel 

worse?
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How worried were/are you that it might make you feel more stressed?

How do you feel when your doctor tells you that more exercise will be good for your overall 

health?

How much would it mean to you to feel better in your overall health?

For those who increased level of exercise:

How much / what exercise do you currently do?

Before the study, how much exercise did you do?

How did you increase your levels of exercise?

How did you maintain that level?

What had stopped you from exercising more in the past (before the study)?

What was different this time? How did you overcome previous barriers to exercising more? 

How does doing more exercise make you feel?

(physically, mentally)

For those who failed to improve fibre intake:

Motivation:

When you tried to make a healthier change to your diet, what do you think stopped you from 

achieving it? (eg, problems with cost of buying extra fruit/veg?; problems with time required to 

buy food more regularly because fruit/veg don’t last long?; problems with access to shops?)

Health beliefs:

When your doctor/nurse explained that improving your diet would benefit your overall health, 

how motivated did that make you feel?

When it came to actually trying to achieve your goal, to what extent did you believe it would 

have real benefits?
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For those who improved fibre intake:

What changes did you make to your diet?

When you decided to make changes to your diet, did you believe that you could achieve this 

and maintain the changes?

In the past, what had stopped you from making healthy changes to your diet?

What was different this time? Why do you think you succeeded in making changes?

How easy or difficult was it to make the changes, in terms of finding healthier food in the 

shops and buying it (more expensive, less or no difference)?
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EXAMPLE OF TRANSCRIBED INTERVIEW FOR QUALITATIVE STUDY

Patient: Male 

DOB: ****1942

Godin: baseline 29, follow-up 66, change +37. 

Dine: baseline 52, follow-up 48, change -4.

When did you have your heart problems first?

Eh, 1998 I had a bypass. Subsequent to that I was told, shortly subsequent to that I was told I 
had ischemia, ischemic heart disease or whatever it’s called.

And how do you feel about the way it’s been managed since?

It’s good, em, (name) is an excellent doctor, kept a firm hand on it (laughs) and (name) is 
pretty good too.

Well the SPHERE Study ran over a year and a half and you probably would have come 
to see the nurse every four months or so...

Yes I did.

And she would have spoken about diet and exercise.

She did (laughs).

She may have tried to set a goal with you to maybe try and do more exercise...

That was - if you forgive me interrupting you - that was one of the most beneficial things of it, 
was the target setting, to actually have something to work towards, em, I really found quite 
useful.

That’s great. Was four months a good time, or was it too far ahead?

No, no, I thought four months was good, em, you didn’t really have time to achieve an 
objective in less, or very much less, and eh much longer you’d be forgetting what you’d set.

Yes, that’s true. Well I’m not sure what goals you actually set but when the nurse 
suggested one did you think that it would be achievable?

I don’t recall any set that I felt I couldn’t achieve. Em, the weight was a definite challenge, em, 
but it worked. I think my wife conspired with the nurse (laughs).
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Was your wife encouraging you?

I wouldn’t call it encouraging, I’d call it bullying (laughs).

But it worked.

She does the cooking so, eh, she has control over what I’m eating. It worked very well.

You’d recommend it.

(Laughs). I'd suggest use a wife for every case.

Well how did you actually, in terms of exercise, what did you actually do, do you walk?

Em, I tend to walk more in the winter, in the, in the summer I use the garden, I feel that if I 
spend two or three hours digging holes in the garden, moving rocks, it’s enough.

That sounds like a lot.

I don’t know if you know but it’s famous for rocks around here, and I’ve a garden that has a lot 
of rocks (laughs).

Before the study then you wouldn’t have done as much exercise?

No I was still exercising but it was mainly walking, the garden was less prominent in my life, 
em, but I latched on to the garden as a good form of exercise, or what I saw as a good form of 

exercise.

And how did you keep yourself motivated in the four month space between visits?

Eh, I found I liked gardening, so that was a motivation in itself. Having resisted the garden for 
many many years, all my life in fact, ‘I can’t dear, I’m too busy’ (laughs), there was a lot of that 
in my life, but suddenly I decided I’d try it, and I love it. It’s really great.

Would you be out in it every day?

Eh, every day except Mondays and Thursdays.

Right?

(Laughs) I do, eh, I do charity work, that’s Mondays and Thursdays, so that wipes out both of 

those mornings.

Ah, every good. How long would you spend in it?

Up to three hours, I find if I go, it goes over three hours I get too tired. Eh, and I don’t like, I 
prefer to do what I can cope with.

Well that’s a long time too.
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Aye it is, but sure you don’t notice it passing, it goes really quickly.

Well in the past, what would have prevented you from doing that?

Laziness (laughs). If you want me to be honest (laughs). I, em, there was nothing stopping 
me, em, when I was working I didn't have time, eh, and I used to have lunches as I was 
driving and things like that, you know, I might have 2 o'clock a meeting in (town) when I was in 
(town) so I’d have a packet of biscuits and a bar of chocolate en route to (town). Not healthy, 

not healthy.

Well what about diet then, did you change much there?

Em, not dramatically, em, but certain things, I cut out certain things, like chocolate and 
biscuits and ice cream and all the things I liked (laughs). Eh, I substituted with fruit, eh, which 
satisfied to a large extent, not fully but satisfies my sweet craving to some extent. Em, I eat a 
huge number of oranges, the little sweet ones, em, I’ll have maybe six or eight of those a day. 
And eh, that helps. But then, if I see a tin of biscuits I’m, you know (panting) (laughs). Very 

cruel.

How do you stop yourself from taking them?

Oh I just don’t. Em I do have an odd biscuit, but em, instead of em, a packet a night it’s two or 

three a year.

Really? That’s a huge change.

Yes, yes. But then again my wife helps (laughs). ‘Put that tin down' (laughs).

So would you have had a packet a night before?

I would, yeah. Not a big packet, three-quarters of a full packet would not be out of the way.

And that would have been your thing, sweet things.

Oh yes, at least a bar of chocolate a day. And I was em, when I started the SPHERE course 
my weight was around 14 seven, 14 eight, something like that and at the end of it I was 12 
three I think. I've actually put on a bit of weight since, I was 12 five yesterday, which annoyed 

me (laughs).

Well it’s not much more.

Well twelve five I feel is the maximum I can let myself go to, so I’ll, I’ll cut back a bit on food 
now for a few days until I get back to 12 three.

How did you, was it SPHERE really that helped you make the change?

Em, I think it was, I think it was a motivator for me, eh, yeah, I mean there was nothing else at 
the time so it had to be.
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And how did you find it at the beginning, was it difficult?

The weight thing was very difficult, the giving up sweet stuff was appallingly difficult. Em, I’m 
diabetic too and em (doctor) reckoned I had a predisposition to diabetes because I was so 
fond of sweet things, I craved chocolate and sweet things like that, you talk about smoking, 
well I smoked cigarettes and a pipe, and it was no trouble giving up, but giving up sweets and 

chocolate was murder.

Incredible but to have been able to do it.

Well I had to face (nurse) every four months as well, you know (laughs), and I didn’t want to 

come in and put up the half a stone, when I could come in and have lost a few pounds.

So would your wife buy the food as well?

Oh yeah.

So would she have had to it along with you?

Em yeah, I mean she was the one that dropped biscuits from our diet. Em, we bought a tin of 
biscuits every so often that was kept for visitors (laughs), kept away, not even kept in the 
kitchen. Em, that was the only concession to sweet things, em oh she was very good, she 
was very encouraging, she, she was, she’s always been concerned for my health, em, and 
she’s always helped as far as she can to keep me healthy, and diet she felt was her, was her 
sphere of influence.

And before the study would you have had proper meals every day?

No, eh, lunch, em no, I was having proper meals, yes, em, moderate sized breakfast, light 
lunch and then dinner in the evening. Em, and supper (laughs). But em, lunch when I was 

working, lunch was a disaster. I, I spent a lot of time in hotels and of course that was a 
disaster too.

Hard to keep healthy when you’re doing that.

Oh indeed.

What about buying fruit and veg, how do you find that, because of course they have to 
be fresh?

Em, I, one of my classes is over the far side of the town, and there’s a good veg shop over the 
far side of the town so I can buy there, if we need more during the week which we usually do, 

especially oranges, I can do that.

Is the shop within walking distance?

No, I have to drive.
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The nurse must have been pleased then with the progress you made.

I think she was, and I think Dr (name) was too to be honest. He, he commented on it, em, and 
he brought me in as one of the people who, eh, he wanted to show off at the end of it 
(laughs).

Oh terrific.

So I think he was pleased.

And from doing all that, how do you feel?

I feel great, yeah, I really do feel good.

Compared to at the beginning?

Yeah, em, but there were other factors, I mean my overall health isn’t good, em, so I suppose 
there were other things in play. But generally speaking I’ve been able to ignore my health, em, 
I do go for regular check-ups and 11 go for whatever treatment I need when I need it, but I 
think generally I can ignore my health and just get on with it.

You said you go for walks in the winter, how often would you go?

Em, I try for every day, a minimum of 20 minutes, em, I do up to about 40 minutes depending 
on how I feel, what the weather’s like, and if the weather’s terribly bad I can walk up and down 
inside the house. It sounds ridiculous but I can do it, I can actually do about three-quarters of 
a mile but going up and down the house takes about 40 minutes, (laughs) it’s wasteful time.

Would you have done as much as that in the past?

No, I would never have thought of walking up and down the house, em, that was my wife’s 
idea, she said oh that back corridor is 90 feet long, work that out in miles and do enough to 
walk a mile, I never walked a mile because it would just take too long, I suppose with all the 
turning, em 20 minutes down the road is a mile, 20 minutes down the corridor is only about a 
third of a mile or half a mile.

Very good, what about this booklet which you may remember getting during the study, 
we were just wondering if you thought of it.

Oh yes, it was a good little booklet, and I did refer to it from time to time. I never used the 
notes section, yeah, exercise and diet were the two big things, weren’t they?

Yes, that’s right.

(Continues to flick through book). Yes, that was a good little booklet.

Do you think it might have been too simple or perhaps not enough?

No, I think it needs to be simple.
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Do you pick up any other information like that here, does the nurse or doctor give you 
any leaflets?

Not unless I ask for them, but they're quite good at answering questions, if I come in with a 

question they'll go to a lot of trouble to answer.

Yes. Do you feel that leaflets and information like that, you don’t really need them if you 
get enough advice here?

I’ve got the internet (laughs). It gives all the information you need.

Would you use it much for health?

Yes.

And how do you find looking things up, because there’s so much?

There’s so much and some of the information has to be suspect, it’s very, you really need to 
take it with a grain of salt. I’m terribly opposed to alternative medicines and there’s a heck of a 
lot of that on the internet, em, I think it's a load of nonsense, most of it, em, I make an 
exception for acupuncture, em, homeopathy, the word gives me shivers up my spine (laughs), 
how people can fall for that sort of stuff, God love them.

So do you have particular site you go to?

No, I surf. I was diagnosed with prostate cancer there a few weeks back ...

Were you?

... so I, I just type in prostate cancer and I go down the Google list and pick out what I think is 

appropriate.

What about newspapers, do you ever read health stories in them?

Oh I do, I read the Times on, eh, Tuesday for example, it’s quite a good little paper actually, 
it's chatty and informative, it's not at all heavy, you know. You can get some very heavy stuff 
on the internet, and sometimes they even want you to pay for the information (laughs) but 
thankfully you can avoid all those, and get the information you want without going through all 
the wrong channels.

Do you ever take any notice of public health adverts on television or radio?

If I see them, yeah, I'll read them.

Some of them are quite hard hitting, aren’t they, do you think they might be 
sensationalising issues or if they’re useful?

I don’t they can sensationalise the issues, smoking for example, it’s really a terrible habit, you 

know, you walk past a school and you see youngsters with cigarettes, especially girls
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nowadays, you want to get out and put your hands around their throats and say ‘don’t’ 
(laughs).

It’s incredible, there must be still a great amount of peer pressure.

I’m sure there is, yeah, but certainly they can’t be over-sensationalised. They can’t hit hard 

enough.

You said you smoked a pipe before, and you had no trouble giving up?

No, never, not easy, but certainly easier than giving up chocolate (laughs). Eh, I didn’t want to 
give it up, but I felt I had to, eh, I had asthma as well and it was affecting my breathing. Em, I 
found exercising difficult, I found I was sleepy all the time, em, I don't know whether that was 
to do with cigarettes or not, or a pipe or not, em, I smoked cigarettes at one stage as well. I 

started smoking a pipe when I was 14,1 was an awful eejit (laughs). The other kids were 
smoking cigarettes and I was determined to be different (laughs). Some of them, some of 
them copied me actually (laughs) but em I went on to cigarettes then in my 20s, eh, gave 
them up after about 10 years, went back on the pipe for a few months while I was getting over 
the cigarettes, and it took me 13 years then to get off the pipe (laughs). But eh, once I got off it 
I really did start to feel better after a time, I didn't feel better the next day, I felt terrible the next 
day if I recall. I still get the urge for it the odd time, do you know that? I kept all me old pipes, I 
find myself looking at them longingly occasionally (laughs).

You must have willpower to not give in.

Well I suppose I’d have to have enough anyway, enough for that job.

Is it the health that’s the real motivator?

Yes, and money. I don’t see why I should throw my money into tobacco companies. I worked 
hard for it (laughs).

That’s true. Did you ever go to any cardiac rehabilitation?

No.

Sometimes they have classes and things in the hospital.

They sent me to physiotherapy and other things, I don’t really remember now, it was a long 
time ago, thankfully. Em, but I don’t think they mentioned rehab of any sort.

When you go out walking do you like being on your own?

I like being on my own, yes. But I don’t really enjoy the walking. Gardening now I love, that’s, 
it’s got an objective. Walking to the end of the road and back or along the prom and back 

seems pointless.

Would something like a walking group be of any interest?
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No, no. I prefer to be solitary.

Well is there any information that you would like but you feel that you’re not getting at 
the minute?

No, em, this is a good practice, they will answer any questions you have, they’re quite 
proactive in giving information.

We’re also looking at the different health systems in the north and south of Ireland, 
where here in south you pay for your care. Does that affect you in any way?

Well I, I have a medical card now so I’m not paying for so much, though I am paying for 
consultants. I did actually slightly resent having to pay for the SPHERE Study, em, I felt that 
as it was a study, it was garnering information for the benefit of all, that it shouldn’t have been 
quite so expensive on me, but then I felt the benefit of doing it would outweigh the cost, so I 
smiled and paid (laughs).

Well that’s very tough I’m sure. People in the north take it for granted.

Yes it's quite a different system. I worked in England for a time, and I, I enjoyed the health 

service over there I must say, it was great.

What did you think of the smoking ban that came in there?

Great, it really was, I mean, eh, we used to go out for meals quite a lot until a few years ago, 
when the bankers stole my money (laughs), well eh, it was a sore trial going to a restaurant 
and eh, being assaulted by all this tobacco, and I really was very very pleased with the ban.

In some other countries the government has gone even further for example in Finland 
they regulate the amount of salt companies can put into food. What do you think of 
that?

Brilliant.

Brilliant?

Yes (laughs). I, I, I’ve become very sensitive to salt. I gave up salt when I was 15 for Lent and 
em when there’s a lot of salt in something I can really taste it, and I don’t like it. I mean I used 
to love salt, and I still miss it on things like eh fried egg now for example, that needs salt, but 
eh, yeah I think a ban on salt or at least a control on salt would be a super idea. The amount 
of salt they put in things is incredible. I bought a breakfast cereal there a couple of months 
back, em, nuts and raisins and things, it looked fabulous, I didn’t read the label until I got 

home, 40 per cent sugar (laughs). It went straight in the bin (laughs).

Terrible.
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It's an absolute outrage. And of course they try to trick you by putting down a sodium, eh, 
content instead of a salt content. It’s terribly irritating, they shouldn't be allowed to do that, 

unless they put a salt equivalent.

Do you think the labels on food should be a lot clearer?

Yes, I do indeed, yes.

Cereal especially seems to have so much sugar.

It’s incredible, 40 per cent sugar. Something that’s meant to be healthy. And, you know, 
there’s many send their children out to school with a bowl of that in the morning and they think 
the kids have had a healthy breakfast. It’s anything but. It’s crass.

What would you have for your breakfast?

Now, it’s a bit complicated (laughs). I have a large bowl of fruit, a smallish bowl of porridge 

and a cup of coffee.

Very nice, that’s great. Thank you very much for your time.

Not at all, it’s a pleasure.
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Decision tool to help patients with coronary heart disease make 
informed lifestyle choices

1. The facts: Key points

Research has shown that people with heart disease have better outcomes and a 
lower risk of further heart related events if they follow guidelines relating to exercise 
and healthy diets.

Your doctor may recommend that you make some lifestyle changes if: 
o You have heart disease.
o You are not achieving recommended levels of exercise or eating enough healthy 

food.

Exercise: you should aim to exercise for 20-30 minutes a day at a level which 
makes you slightly breathless, eg, walking, swimming, but without any pain.

Diet: you should aim to eat five portions of fruit and vegetables a day, as well as 
more fibre, eg, brown bread or cereal, and fish, and less fat, sugar and salt.

Consider:
• Currently, how much exercise do you do (on how many days per 

week do you exercise for 30 minutes, in which the exercise would 
leave you slightly breathless but not in pain)?

• Currently, what does your diet consist of (how many days per week 
do you eat 5 portions of fruit and vegetables)?

Your options

• Make changes to your lifestyle (exercise habits and/or eating habits)
• Don’t make any changes to your lifestyle

2. Compare options

Make lifestyle changes No lifestyle changes

What are the
benefits?

Increasing your level of 
exercise, your intake of fruit 
and vegetables and 
decreasing the fat and sugar in 
your diet should lower your 
risk of future illness.

Your exercise and dietary 
habits may be sufficient to 
reduce your risk of future 
illness - you should 
maintain these to keep 
this risk low.

What are the risks? Making recommended 
changes to your exercise

If your exercise and 
dietary habits do not meet
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levels and diet should present 
no health risks.

recommended levels your 
risk of future illness is 
higher than if you made 
changes.

What would healthy 
lifestyle changes 
involve for you?

Exercise: Could you do more 
exercise?

• What exercise do you 
enjoy?

• Do you prefer 
exercising alone or in 
company?

Diet: Could you eat more 
healthily?

• Could you fit more 
fruit/veg into your day?

• Could you reduce the 
salt/sugar/fat you eat?

• What foods do you
enjoy?
• Does what you eat
depend on other people?

Continue with the amount 
of exercise you are 
currently doing, and with 
your current eating habits.

3. Your feelings

Do you think your exercise or eating habits are affecting your quality of life? 

Yes □ No [ZH I’m not sure ZZl

Is what you eat important to you?

Yes ZZ No ZZ not sure [
Is doing exercise important to you?

Yes ZZ No ZZ '’m not sure E

How do you feel about the following? (tick the relevant box below)

I’m worried about not exercising or not eating as advised

Strongly agree



Agree □
Neither □
Disagree □
Strongly disagree □
1 need other people to help me to make lifestyle changes

Strongly disagree □
Disagree □
Neither □
Agree □
Strongly agree □
My time and finances are such that 1 could fit in more exercise or try a 
healthier diet

Strongly agree □
Agree □
Neither □
Disagree □
Strongly disagree □
4. Now, quiz yourself about what you think of the following statements

1. Making changes to my lifestyle can improve my health, including how 1 feel 
now and in the future.

True Q False Q I’m not sure [

2. If I am currently doing exercise and eating a diet which meet recommended 
levels I don’t need to make any lifestyle changes.

True Q False Q I’m not sure [

3. If I decide to make lifestyle changes I realise that there are different ways of 
doing this.
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True [ False [ I’m not sure [

4. I can choose whatever exercise and/or dietary modifications that fit best into 
my life.

True Q False Q I’m not sure [

5. I realise that plenty of support and advice is available to me

True False Q I’m not sure [

Decide what’s next

1. Are you clear about what’s most important to you in relation to your exercise 
or diet?

Yes Q No

2. Do you have enough support and advice from others to make a decision 
about lifestyle changes?

Yes Q No []

Certainty

Now, think about your decision about changing your exercise or diet habits or what 
you might need to do before you make this decision.

• I’m ready to take action.

• I want to discuss options with others.

• I want more information about my options.
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Decision prompt to help patients with coronary heart disease make
informed lifestyle choices

(AMENDED AFTER FEASIBILITY STUDY)

1. Here are the facts

Research has shown that people with heart disease have better outcomes and a 
lower risk of further heart related events if they follow guidelines relating to exercise 
and healthy diets.

Your GP may recommend that you make some lifestyle changes if: 
o You have heart disease.
o You are not achieving recommended levels of exercise or eating enough healthy 

food.

Exercise: you should aim to exercise for 20-30 minutes or more a day at a level 
which makes you slightly breathless, eg, walking, swimming, but without any pain.

Diet: you should aim to eat five portions of fruit and vegetables a day, as well as 
more fibre, eg, brown bread or cereal, and fish, and less fat, sugar and salt.

Consider your present position:
• Currently, how much exercise do you do (on how many days per 

week do you exercise for 30 minutes, in which the exercise would 
leave you slightly breathless but not in pain)?

• Currently, what does your diet consist of (how many days per week 
do you eat 5 portions of fruit and vegetables)?

Now, here are your options

• Make changes to your lifestyle (exercise habits and/or eating habits)
• Don’t make any changes to your lifestyle

2. Compare your options - the benefits and risks

Make lifestyle changes No lifestyle changes

What are the
benefits?

Increasing your level of 
exercise, your intake of fruit 
and vegetables and 
decreasing the fat and sugar in 
your diet should lower your 
risk of future illness.

Your exercise and dietary 
habits may be sufficient to 
reduce your risk of future 
illness - you should 
maintain these to keep 
this risk low.
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What are the risks? Making recommended 
changes to your exercise 
levels and diet should present 
no health risks.

If your exercise and 
dietary habits do not meet 
recommended levels your 
risk of future illness is 
higher than if you made 
changes.

What would healthy 
lifestyle changes 
involve for you?

Exercise: Could you do more 
exercise?

• What exercise do you 
enjoy?

• Do you prefer 
exercising alone or in 
company?

Diet: Could you eat more 
healthily?

• Could you fit more 
fruit/veg into your day?

• Could you reduce the 
salt/sugar/fat you eat?

• What foods do you
enjoy?
• Does what you eat
depend on other people?

Continue with the amount 
of exercise you are 
currently doing, and with 
your current eating habits.

3. Your feelings

How do you feel about the following? (tick the relevant box below)

I’m concerned that I may not be doing enough exercise

Strongly agree 

Agree 

Neither 

Disagree 

Strongly disagree

□
□
□
□
□
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I’m concerned that my diet may not be healthy enough

Strongly agree □
Agree □
Neither □
Disagree □
Strongly disagree □
1 need other people to

Strongly disagree □
Disagree □
Neither □
Agree □
Strongly agree □
1 have time to do more

Strongly disagree □
Disagree □
Neither □
Agree □
Strongly agree □
If 1 needed to spend m 
diet 1 could do so

Strongly disagree □
Disagree □
Neither □
Agree □
Strongly agree □
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4. Now, quiz yourself about what you think of the following statements

6. Making changes to my lifestyle can improve my health, including how I feel 
now and in the future.

True Q False Q I’m not sure [

7. If I am currently doing exercise and eating a diet which meet recommended 
levels I don’t need to make any lifestyle changes.

True Q False Q I’m not sure [

8. If I decide to make lifestyle changes I realise that there are different ways of 
doing this.

True Q False Q I’m not sure [

9. I can choose whatever exercise and/or dietary modifications that fit best into 
my life.

True Q False Q I’m not sure [

10.1 realise that plenty of support and advice is available to me 

True Q False Q I’m not sure [

Decide what’s next

3. Are you clear about what you would most like to achieve in relation to your 
exercise or diet?

Yes Q No [

4. Do you have enough support and advice from others to make a decision 
about lifestyle changes?

Yes Q No

Certainty

Now, think about your decision about changing your exercise or diet habits or what 
you might need to do before you make this decision.

• I’m ready to take action.
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• I want to discuss options with others.

• I want more information about my options.

• I believe my lifestyle is healthy and that I do not need to make any changes
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