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Aims Despite the high use of cardioprotective medications, the risk factor control in patients with coronary heart disease
(CHD) is still inadequate. Guidelines identify healthy lifestyles as equally important in secondary prevention as
pharmacotherapy. Here, we describe reasons for poor lifestyle adherence from the patient’s perspective.

...................................................................................................................................................................................................
Methods and
results

In the EUROASPIRE IV and V surveys, 16 259 CHD patients were examined and interviewed during a study visit
>_6 months after hospital discharge. Data gathering was fully standardized. The Brief Illness Perception questionnaire
was completed by a subsample of 2379 patients. Half of those who were smoking prior to hospital admission,
were still smoking; 37% of current smokers had not attempted to quit and 51% was not considering to do so. The
prevalence of obesity was 38%. Half of obese patients tried to lose weight in the past month and 61% considered
weight loss in the following month. In relation to physical activity, 40% was on target with half of patients trying to
do more everyday activities. Less than half had the intention to engage in planned exercise. Only 29% of all patients
was at goal for all three lifestyle factors. The number of adverse lifestyles was strongly related to the way patients
perceive their illness as threatening. Lifestyle modifications were more successful in those having participated in a
cardiac rehabilitation and prevention programme. Patients indicated lack of self-confidence as the main barrier to
change their unhealthy behaviour.

...................................................................................................................................................................................................
Conclusion Modern secondary prevention programmes should target behavioural change in all patients with adverse lifestyles.

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Keywords Coronary heart disease • Lifestyle behaviour • Secondary prevention

Introduction

Patients with established atherosclerotic cardiovascular disease
(ASCVD) are at high risk for recurrent events. Still, there is ample evi-
dence that they find it difficult in daily life to self-manage and maintain
secondary prevention behaviours that will benefit their health.1–6

The European Guidelines on Prevention of Cardiovascular Disease in
Clinical Practice issued by the Joint European Societies between
1994 and 2016 have increasingly stressed the importance of adequate
management based on appropriate lifestyle changes, optimal control
of risk factors, and the use of cardioprotective drugs.7 If taken as pre-
scribed, drug therapy consisting of statins along with beta-blockers,
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anti-platelet stabilizing agents, and/or anticoagulants, ACE inhibitors,
and/or angiotensin receptor blockers significantly reduce mortality
and morbidity in patients with existing ASCVD.7 Healthy lifestyle
modification in secondary prevention for patients with ASCVD is
equally important as pharmacotherapy as an independent factor to
reduce cardiovascular morbidity and mortality.8

Unfortunately, as clearly demonstrated in the series of large scale
EUROASPIRE surveys, control of risk factors in patients with coron-
ary heart disease (CHD) is still far from optimal.9–11 In the most re-
cent EUROASPIRE V survey, 42% of patients did not achieve the
recommended blood pressure target, 46% of patients with known
diabetes still presented with an HbA1c value of >7.0% (53 mmol/
mol), while the recommended target for low-density lipoprotein
cholesterol of <1.8 mmol/L was reached in 29% of patients only.11

This very poor risk factor control despite a high use of cardioprotec-
tive medications, uncovered the substantial non-adherence to life-
style recommendations with a majority of coronary patients failing to
achieve the lifestyle goals in terms of smoking and weight-related
dietary factors, including sedentary behaviour.11

The objective of the present study is, based on data from the
EUROASPIRE IV and V surveys,10–11 the largest European surveys
reporting the coronary risk factor profiles of patients with established
CHD, to understand specific reasons for poor lifestyle adherence
from the perspective of the patient. In addition, their self-reported
lifestyle behaviours, illness perceptions, and intentions to change their
unhealthy behaviour are reported.

Methods

Patients and data collection
The EUROASPIRE surveys (European Action on Secondary and Primary
Prevention by Intervention to Reduce Events, and later referred to as the
European survey of cardiovascular disease prevention and diabetes) are a
series of five large cross-sectional surveys in patients with documented
CHD undertaken since 1995 in several countries that adopted the
European Guidelines on Cardiovascular Disease Prevention in Clinical
Practice issued by the European Society of Cardiology.11 The aim was to
generate an objective assessment of the implementation of these guide-
lines in CHD patients by describing their management through lifestyle
modifications and use of drug therapies. The present report is based on
data from the last two surveys, EUROASPIRE IV (24 countries, 2012–13)
and EUROASPIRE V (27 countries 2016–17).10,11 A detailed description
of the overall methodology has been published elsewhere.10,11 In sum-
mary, consecutive female and male CHD patients aged 18–80 years from
geographical areas within the participating countries were identified from
hospital discharge lists, or diagnostic registers, and invited to participate in
the study by attending a study visit. At least 6 months prior to this visit, all
patients had been hospitalized for a first, or recurrent, diagnosis of acute
coronary syndrome (Acute myocardial infarction or acute myocardial is-
chaemia), or for revascularization with elective or emergency coronary
artery bypass grafts (CABG) or percutaneous coronary intervention
(PCI). The visit consisted of a face-to-face interview, during which a bat-
tery of validated and investigator-generated questionnaires were com-
pleted together with a comprehensive clinical examination which
included anthropometric measurements. All data were collected by cen-
trally trained research staff following a standardized protocol and meth-
ods including the use of the same devices in all participating centres.

Lifestyle factors
Data on tobacco smoking were based on self-report; persistent smoking
was defined as currently smoking at the time of the study visit, among
patients reporting to be smokers in the month prior to their recruiting
event. Current smokers were asked to report the number of cessation
attempts (not smoking for at least 24 h) and indicate any intention to quit
within the next 30 days, within the next 6 months, or not thinking of quit-
ting at all. All patients were asked the question Which of the following steps
have you taken, since the recruiting event or procedure, to reduce your risk of
heart disease?. Possible responses were complete abstinence, a reduction
in smoking, attended a smoking cessation clinic, or used nicotine replace-
ment therapy (NRT), varenicline, or bupropion.

Height and weight were measured using standardized approaches with
calibrated equipment to calculate body mass index (BMI). Obesity was
defined as a BMI equal to, or exceeding 30 kg/m2; overweight as a BMI be-
tween 25 and 30 kg/m2. All patients were asked whether they were ever
told by a healthcare professional that they were overweight, whether
they had been actively trying to lose weight in the past month, whether
they intended to lose weight to reach their goal within the next month,
or within the next 6 months, and whether they had maintained their
desired weight for more than 6 months. Potential weight-loss activities
for overweight patients to reduce their risk of heart disease since the
recruiting event or procedure, were weight loss from following dietary
recommendations, participation in regular physical activity, or the use of
weight-reducing drugs. All patients were asked whether they had changed
their diet since hospital discharge by indicating one or more of the follow-
ing activities: reduction of fat intake, changing type of fat used, reduction
of calorie intake, reduction of sugar, eating more fruit, and vegetables or
consuming more fish.

Physical inactivity was defined as not meeting the recommended target
of taking regular physical activity of at least 30 min duration, on average
five times a week. All patients were also asked to indicate intensive phys-
ical activity by answering the question During a week, how often do you en-
gage in any regular activity long enough to work up a sweat? with possible
answers ‘never/rarely’, ‘sometimes’, or ‘often’. The level of physical activ-
ity outside work was based on replies to the question Which of the follow-
ing four best describes your level of activity outside work? with possible
answers ‘no physical activity weekly’, ‘only light physical activity in most
weeks’, ‘vigorous physical activity at least 20 minutes once or twice a
week’, or ‘vigorous physical activity for at least 20 minutes three or more
times per week’. For the present analyses, these were reclassified as ‘low’
for the first two answers, ‘moderate’ for the third answer, and ‘high’ for
the last answer. Patients were asked to indicate what activities they had
undertaken, since hospital discharge for the recruiting event or proced-
ure, to increase physical activity levels; followed specific exercise advice
from a health or exercise professional, attended a fitness club or leisure
centre, or simply tried to do more general everyday physical activities.
Finally, we asked about preferred types of physical activity jogging, cycling,
swimming, brisk walking or aerobics, and intentions to increase physical
activity levels by asking Do you take regular planned physical activity of at
least 30 minutes duration on average five times a week to increase physical fit-
ness?. Possible replies were ‘Yes, I have been for more than six months’,
‘Yes, I have been for less than 6 months’, ‘No, but I intend to in the next
30 days’, ‘No, but I intend to in the next 6 months’, and ‘No, and I do not
intend to in the next six months’. We combined the first two answering
categories in the present analyses.

Other patient characteristics
An educational level was defined as low if the patient completed primary
school only or less. Comorbidities (previous hospitalization for CABG/PCI,
stroke or heart failure, and diabetes) were based on self-report. Patients
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.
were asked whether they had been advised to follow a cardiac prevention
and rehabilitation programme (CPRP) within 3 months of hospital dis-
charge for the recruited event. Actual attendance at the rehabilitation
programme offered, was defined as having attended at least half of the
advised sessions. Symptoms of anxiety and/or depression were assessed
using the Hospital Anxiety and Depression Scale (HADS).12 The HADS
consists of seven questions each for anxiety and depression with sum
scores ranging from 0 to 21, higher scores indicating more symptoms of
anxiety/depression. A threshold of 11 has been recommended for both
subscales to indicate clinically meaningful symptoms.

Patient survey
The ‘Patient Survey’ is a work package of the ESC Prevention of
Cardiovascular Disease Programme designed to add to current know-
ledge by providing an international overview of cardiovascular patients’ ill-
ness perceptions and views on secondary prevention (perceived barriers
to lifestyle change and self-reported intentions).13 We approached all
countries participating in the EUROASPIRE V survey, through their local
National Coordinators, to invite patients enrolled in the EUROASPIRE V
survey, to complete an additional set of self-administered questionnaires.
Because illness perceptions (cognitive beliefs and emotional responses)
influence secondary prevention behaviours, we asked patients to com-
plete The Brief Illness Perception Questionnaire (Brief IPQ).14 The set of
eight questions used in this tool are given in Supplementary material on-
line, Table S2; a scale from 0 to 10 is used to assess each dimension (con-
sequences, timeline, personal control, treatment control, identity, illness
concern, coherence, and emotional representation). An overall summary
score is calculated (with reverse scorings for personal control, treatment
control, and coherence) and represents the degree to which the illness is
perceived as threatening or benign. The original evaluation of the Brief
IPQ found that it demonstrated good psychometric properties, including
concurrent, predictive, and discriminant validity. In our study, the B-IPQ
was shown to be reliable with a Cronbach’s alpha of 0.71 which indicates
good internal consistency. Researcher-generated items were designed to
evaluate patients’ intentions to make lifestyle changes and a description of
proposed lifestyle activities. To understand patients’ perspectives on life-
style adherence, we asked them to identify their top three self-perceived
barriers to quitting smoking, eating a healthy diet, and taking regular phys-
ical activity from a list informed by research literature (Table 2). In total,
2379 EUROASPIRE V patients from Egypt, Ireland, Kazakhstan, Lithuania,
Netherlands, Poland, Portugal, Russian Federation, Sweden, Turkey,
Ukraine, and the UK completed the additional aforementioned
questionnaires.

Statistical methods
Distributions of baseline characteristics were summarized using means,
standard deviations, and proportions. The variation in lifestyle-related fac-
tors between countries was expressed by intracluster correlation coeffi-
cients and their standard errors, ICC (SE), derived from logistic models
according to the threshold model method by Snijders et al.15 This ICC
statistic varies in the [0,1] interval and can be interpreted as the propor-
tion of the total variation between individuals across countries that is ac-
tually attributable to country. The distributions of lifestyle-related factors
in relation to patient characteristics were evaluated by logistic regression
analysis adjusting for age and gender. The age- and gender-adjusted least-
squares mean scores for the 8 subscales of the Brief IPQ in groups of
patients with 0, 1, and >_2 unhealthy lifestyles, were obtained through gen-
eral linear models (Supplementary material online, Table S2). P-values for
the comparison with the reference group of patients without any of the
three unhealthy behaviours were adjusted for multiplicity according to
the Dunnett–Hsu procedure.16 In order to control for multiple testing,

we chose a type I error level of a = 0.01 to indicate statistical significance.
All data analyses were undertaken using SAS statistical software (release
9.4) in the Department of Public Health and Primary Care, Ghent
University, Belgium.

Data management
Data management was undertaken by the EURObservational Research
Program (EORP), ESC, Sophia-Antipolis, France. All data were collected
electronically through web-based data entry using a unique identification
number for country, centre, and individual. Checks for completeness, in-
ternal consistency, and accuracy were run. All data were stored under
the provisions of the National Data Protection Regulations.

Ethical procedures
National Coordinators were responsible for obtaining local ethics com-
mittee approvals. Written, informed consent was obtained from each
participating patient and stored in the patient file. The research assistants
signed the Case Record Form to confirm that informed consent was
obtained and stored the original signed declaration consent in the
patient’s file.

Results

Pooling data from EUROASPIRE IV (7998 patients) and
EUROASPIRE V (8261 patients) resulted in a complete database of
16 259 coronary patients from hospitals and cardiac centres located
in 29 different countries. Patients were 63.8 years old on average (SD
9.6 years) and 4077 (25%) were women. The average time between
the hospital admission for the recruiting event or procedure and the
study visit was 16 months. In relation to lifestyle-related coronary risk
factors at the time of the study visit, 16% of all patients were current
smokers, 44% were overweight, and another 38% were obese. Only
40% reached the physical activity target while 47% never or rarely
engaged in intensive physical activity and 62% only performed low
levels of activity outside work. The combinations of unhealthy life-
styles are illustrated in Figure 1. Less than a third (29%) of all patients
was on target for all three lifestyle factors. Supplementary material
online, Table S1A and B depict the prevalences of adverse lifestyles by
participating country. The intracluster coefficients (standard error)
were ICC = 0.043 (0.012) for current smoking, ICC = 0.027 (0.008)
for obesity, and ICC = 0.136 (0.032) for physical inactivity, the latter
indicating substantial heterogeneity in the level of physical inactivity
between countries varying from 27% in Finland up to 87% in
Germany.

In the month prior to hospitalization for the recruiting event or
procedure, 31% of patients were regular smokers; half of them still
smoked at the time of the study visit at least 6 months later. Although
men and younger patients smoked more frequently, smoking cessa-
tion was not related to age or gender. It was, however, substantially
more successful in patients who attended a CPRP and in those with
lower levels of depression and anxiety (Table 1). Among patients still
smoking at the time of the study visit, 61% tried to reduce, 6% had
attended a smoking cessation clinic, 11% had used nicotine replace-
ment therapy, 3% had used varenicline, and 1% tried bupropion.
Thirty-seven percent of current smokers reported not having made a
single attempt to quit smoking, while 23% of them had tried to stop
more than three times. The lack of any attempt to quit smoking was
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..significantly and positively related to age and low education.
Regarding their intention to quit, 17% of current smokers planned to
stop within a month, 32% within the next 6 months, while 51% was
not considering quit at all, the latter being older patients, those not
having attended a CPRP, and those having symptoms of depression.
There were 351 current smokers (including 49 women) participating
in the Patient Survey who completed the questionnaire on barriers
to change unhealthy lifestyle habits (Table 2). According to their
responses, 60% lacked self-confidence to quit smoking while 40%
simply did not want to stop and were happy with their smoking
habits.

Further data from the subsample of patients (38%) found to be
obese at the time of the interview about self-reported weight loss
activities and intentions are shown in Table 3. Remarkably, 22% of
these patients reported to have never been informed by a healthcare
professional that their body weight was too high. This was particularly
the case for those aged over 70 years, having a low educational level,
not having attended a CPRP, or without diabetes. Seventy-nine per-
cent of obese patients claimed to have had a weight measurement
since hospital discharge, 91% was aware of their own weight, and
77% knew their weight target. During the month prior to the study
visit, only half of the obese patients had tried to lose weight; these
were mostly younger patients, those having attended a CPRP, free of
heart failure but with higher levels of anxiety. Self-management activ-
ities mainly focused upon following dietary recommendations (59%)
and participating in regular physical activity programmes (59%). Six
percent of obese patients had tried weight reducing drugs, mainly
those with a higher educational level. Regarding changes in food
consumption since hospital discharge, 78% of obese patients
reported at the time of interview to have reduced fat intake, 69% to
have changed the type of fat used, 76% to eat more fruits and vegeta-
bles, 62% to eat more fish, 66% to have reduced calorie intake, and
68% to have reduced sugar. Obese patients reported that they had

the intention to lose weight within the next month in 39% of cases;
55% intended to lose weight in the next 6 months, while 41% found
their high weight as desired, the latter having lower levels of anxiety
or depression. Weight loss intention was significantly stronger in
younger patients with a higher educational level, in those having
attended a CPRP, and those with lower levels of depression.
Regarding self-perceived barriers to eating a healthier diet, 896 obese
patients (279 women) participated in the Patient Survey. More than
half of them (54%) considered their diet as being healthy, 23% were
happy with what they ate, but a quarter of obese patients indicated a
lack of self-confidence to change their unhealthy dietary behaviour
(Table 2).

Physical activity levels as well as the intentions to do regular
planned physical activity in all patients participating in the
EUROASPIRE IV and V surveys, are presented in Table 4. Those not
reaching the recommendation of performing regular physical activity
of at least 30 min duration on average five times a week, were signifi-
cantly more often female, older, not having attended a CPRP, having
a history of diabetes, stroke, or heart failure, and presenting them-
selves with higher levels of anxiety and depression. Precisely the
same patient profile was associated with the lack of intensive physical
activity and low levels of activity outside work. Since hospital dis-
charge, 50% of patients reported at the time of interview trying to do
more general everyday physical activities, 22% were following specific
exercise advice from a health or exercise professional, and 12% were
attending a fitness club or leisure centre. When specifically asking for
their intentions to engage regularly in planned activities, half of
patients (48%) reported to have no intention to do so. Of all patients
not reaching the recommended level of physical activity, 1246 (358
women) participated in the Patient Survey. Thirty-eight percent con-
sidered themselves sufficiently active, 33% did not feel confident to
do more exercise and become more active and 25% simply did not
like exercising (Table 2).

Figure 1 Combinations of unhealthy lifestyles in patients with coronary heart disease, by gender (the EUROASPIRE IV and V surveys).
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The Brief IPQ was completed by 2379 patients including 608

(26%) women. The mean (SD) age of these patients was 63.8 (9.4)
years. Supplementary material online, Table S2 depicts average scores
for each of the eight subscales in relation to the number of unhealthy
lifestyle habits (smoking, obesity, and physical inactivity) as well as the
overall summary score. These age- and gender-adjusted scores indi-
cated that the number of adverse lifestyle behaviours is significantly
and strongly related to the way patients perceive their illness as
threatening, more specifically in relation to the severity of the symp-
toms, both physically and emotionally, and the chronic aspect of their
condition.

Discussion

After the acute phase of recovery, patients undergoing coronary
revascularization for either ACS or stable coronary disease require
structured care to help them to self-manage their chronic condition
and reduce the risk of recurrence and death. In this study, which
investigated adherence to healthy lifestyle habits in more than 16 000
patients with CHD who participated in the EUROASPIRE IV and V
surveys, at least one third had two or more unhealthy lifestyle habits
at the time of the study interview about 16 months after their recruit-
ing event. Older patients and those with symptoms of anxiety and de-
pression were less likely to make lifestyle changes. They were more
likely to have attempted change if they had attended a CPRP. The
findings were consistent across countries for smoking and weight but
varied quite substantially in relation to physical inactivity.

Around half of those smoking at the time of the recruiting event
continued to smoke, having relapsed after up to three quit attempts
or not having tried to quit at all. Few patients reported accessing ef-
fective pharmacotherapies, such as varenicline and nicotine replace-
ment treatment (NRT), or specialist counselling, both of which are
essential for success.17 Reducing consumption without pharmaco-
logical support is unlikely to lead to complete abstinence.
Nonetheless, a significant proportion reported an intention to quit
and two-thirds had attempted to reduce tobacco consumption.
When reduction is attempted with pharmacotherapy, they can be ef-
fective in the run-up to a full quit attempt.18

Around two-thirds of patients were not achieving the European
physical activity goal and more than 80% were overweight or obese.
Perhaps not surprisingly, older and more debilitated patients were
less likely to be physically active. Only a small majority of obese
patients reported an intention to lose weight although many were
aware of their high body weight and weight target, despite reporting
that they had not been told by a professional that they were obese.
These patients require professional support to manage their weight
and to become active. Those who had attended a CPRP were more
likely to be active and to have attempted weight loss, however, access
to programmes was suboptimal across countries.

The results from our analyses make a significant contribution to
our understanding of how people with coronary heart disease from
12 European countries perceive their illness. Although in general the
average scores for the eight Brief-IPQ subscales are in line with those
reported earlier, the strong graded association between the number
of unhealthy lifestyles and the way patients view their illness as being
threatening, is both novel and striking. More specifically, a substantial
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.
group of smoking, obese, and/or inactive patients reported signifi-
cantly more threatening illness perceptions [i.e. a greater negative
emotional response, symptom burden (identity), timeline, and per-
ceived negative affect on daily life], compared to those with fewer un-
healthy lifestyles. Importantly, higher scores on the aforementioned
domains are associated with higher levels of depression, anxiety,
reduced quality of life, and worse blood glucose levels.19

Key considerations for behaviour change
The principal reason was given for not attempting lifestyle change to
accomplish smoking cessation, weight loss, and increased physical ac-
tivity was a self-reported lack of confidence which was reported by
60%, 25%, and 33% of smokers, obese, and physically inactive
patients, respectively. This suggests that patients had made a negative
judgement about their capability to make lifestyle change.
Paradoxically, results from the Brief-IPQ indicated that patients
reported a moderate level of self-reported control over their illness.
Looking at it more broadly, Michie et al. characterize behaviour
change as influenced by both external and internal factors explaining
the importance of capacity (e.g. having ability and skills), opportunity

(e.g. accessing appropriate social support and having adequate socio-
economic circumstances) as well as motivation to predict the likeli-
hood of behaviour change.20 Several studies have been published
that describe specific techniques proven to work in behaviour change
interventions for smoking cessation, physical activity, healthy eating,
and weight management.21–23

When considering the learning from behavioural science it is clear
that individual tailoring of preventive interventions is important. Health
professionals need ongoing training to assist them in supporting
patients, and those close to them, to use evidence based approaches
to lifestyle change. For example, specialist training is available to health
professionals supporting patients with smoking cessation from the UK
National Centre for Smoking Cessation Training (https://www.ncsct.
co.uk, 17 June 2021) which is cost-effective and easily implemented.
There are several key components including goal setting, action plan-
ning, monitoring, and feedback that are known to be effective. Several
approaches have been identified that can support patients to develop
self-efficacy beliefs about their ability to perform a specific task.24

Teaching patients specific skills needed to make incremental lifestyle
changes that are successful provides a sense of ‘mastery’ that builds

....................................................................................................................................................................................................................

Table 2 Barriers to changing unhealthy habits

Men Women All

Stopping smoking: please select the three top things that are stopping you from quitting smoking N = 302 N = 49 N = 351

I do not have enough support from family and friends 18% (54) 18% (9) 18% (63)

I cannot afford to get help or buy the medicines 13% (40) 10% (5) 13% (45)

I like smoking; I am happy as I am 43% (129) 31% (15) 41% (144)

I do not want to stop smoking at the moment 41% (124) 33% (16) 40% (140)

I do not feel confident that I can quit smoking 61% (184) 57% (28) 60% (212)

I have got too many problems and I am too stressed to stop smoking 33% (99) 43% (21) 34% (120)

My partner, family members, and/or friends smoke 19% (58) 27% (13) 20% (71)

Eating more healthily for obese patients: select the three top things

that are stopping you from eating more healthily

N = 617 N = 279 N = 896

I do not have enough support from family and friends 10% (60) 9% (26) 10% (86)

I cannot afford to buy healthy foods 14% (84) 18% (49) 15% (133)

I do not think it’s necessary. I am happy with what I eat 23% (140) 24% (67) 23% (207)

I do not have time to prepare healthy food 20% (121) 13% (35) 17% (156)

I do not feel confident that I can eat more healthily 25% (152) 24% (68) 25% (220)

I have got too many problems and I am too stressed to worry about what I eat 11% (66) 15% (41) 12% (107)

My partner and family do not like healthy foods 6% (37) 8% (21) 6% (58)

My food is healthy 54% (336) 53% (147) 54% (483)

Becoming physically active in those not being on targeta: select the three top

things that are stopping you from being more active

N = 888 N = 358 N = 1246

I do not have enough support from family and friends 6% (54) 9% (34) 7% (88)

I cannot afford to take exercise (e.g. go to the gym) 16% (139) 21% (75) 17% (214)

I do not think it is necessary. I am happy with the way I am 20% (177) 16% (57) 19% (234)

I do not like exercising 24% (215) 27% (97) 25% (312)

I do not feel confident that I can do more exercise and become more active 31% (275) 37% (134) 33% (409)

I do not have time to take exercise 21% (186) 17% (61) 20% (247)

I have got too many problems and I am too stressed to worry about exercising 13% (114) 22% (80) 16% (194)

I am already physically active and take exercise 39% (346) 35% (126) 38% (472)

aRegular physical activity of at least 30 min duration on average five times a week.
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.
confidence. Witnessing the success of other patients making lifestyle
changes and being able to identify role-models are other useful
approaches.

Intention is the starting point for initiating change but is not al-
ways followed up with appropriate action. We saw in this study
that one-half of all smokers seriously considered quitting smoking
although intention was reduced in older and depressed patients.
Nearly two-thirds of obese patients reported an intention to lose
weight and this was affected by anxiety and depression. One-half of
all patients intended to do regular physical activity and this was
reduced in females, older, those with a low educational level, not
attending CPRP, having diabetes, being disabled (heart failure or
stroke), and in anxious and depressed patients. Intention to change
is not necessarily prompted by health concerns although reason-
ably more likely in a patient population like the present.25 For ex-
ample, patients who have suffered a myocardial infarction are more
likely to attempt to quit smoking after being advised by a physician
to do so.26 The expectation of those close to the patient (significant
others) is also important as is the support they can provide.27 For
example, in a couple where both are smoking and attempt to quit
together, the change becomes easier to achieve.28 When an inten-
tion is declared, it needs to be followed up with professional sup-
port using appropriate behavioural techniques as described.

Barriers to change
Some patients reported that they did not wish to make healthy life-
style changes, either because they had too many other stresses, had
already made healthy changes, or were satisfied with their current
lifestyle. Although patient education alone is unlikely to promote
lifestyle change, it is important that patients understand the key fea-
tures of CHD and the significance of prevention. Studies have
shown that patients with CHD often have unmet health informa-
tion needs and believe that coronary interventions have ‘fixed’ their
CHD.29 Patient education provides an important foundation for
the development of appropriate illness perceptions which in turn
influence subsequent health behaviours.

Misconceptions and erroneous beliefs can cause distress, limit
coping and influence the likelihood of making healthy changes.30 It is
therefore important to correct potential misconceptions in patient
and family education. In this study, patients with a greater number
of unhealthy lifestyle habits had more threatening illness percep-
tions than those with one or less. This suggests that patients had
relatively realistic illness perceptions. In general, patients reported
that they ‘understood’ their illness and reported high levels of con-
trol. This may be explained by our sample of patients who had been
diagnosed for several months rather than being newly diagnosed.
The illness perceptions of patients with CHD tend to alter over
time to become more realistic.14

In our patient sample, psychological co-morbidities like anxiety
and depression were associated with increased prevalence of sed-
entary behaviour, current and persistent smoking, and obesity.
They were also associated with less intention and attempts to make
changes or for these changes to be successful. It is well-established
that anxiety and depression are common in patients with CHD and
result in increased mortality.31 Patients with depression are less
likely to engage in making behavioural changes or to take their
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..medications.32,33 Therefore, identifying these co-morbidities in
patients is important as it can then lead to appropriate management
and the provision of enhanced support to help patients to make
changes.

Cardiovascular prevention and
rehabilitation
Patients who attended CPRP were more likely to attempt healthy
changes. The optimal model for CPRP adopts an interdisciplinary ap-
proach drawing on expertise from a number of professionals like CV
specialist nurses, dietitians, smoking cessation specialists, exercise
specialists, psychologists amongst others. Ideally, these professionals
work together as an interdisciplinary team using a patient-centred ap-
proach. Such a team aspires to a more profound level of collabor-
ation (than a multidisciplinary team) in obtaining different levels of
planned care. Core components have been developed by various
groups in different countries.34 These involve using a multifactorial
approach to give equal emphasis to all lifestyle and biological risk fac-
tors that influence the recurrence of CHD. A systematic review and
meta-analysis of contemporary trials of prevention and rehabilitation
programmes demonstrated that programmes addressing six or more
risk factors are associated with reducing total mortality.35 The num-
ber of successful behaviour change attempts could be increased if
programmes adhered to the standards and core components pre-
sented above and adopted interdisciplinary approaches to care. This
would involve drawing on the expertise of specialist nurses and other
allied professionals as well as cardiologists and other physicians.
Innovation in the form of technology and remote forms of care deliv-
ery will help to improve access and adherence to CPRP and make it
more affordable.

Intervening at the level of the individual with behavioural and psy-
chosocial interventions is crucial if, after a cardiac event, patients are
to successfully reduce their risk of a further event or death.
However, this requires an appropriate and effective model of care
which is fully integrated and properly funded by the health care sys-
tem. In addition, if we are to expect patients to follow these pro-
grammes of care and make successful changes to their lives, the
environment in which they are living needs also to be healthy with ap-
propriate legislation in place and consideration were given to the
availability of healthy foods and a built environment that facilitates an
active lifestyle and the opportunity to exercise safely. Several pro-
gramme models have already been evaluated in the literature and in-
clude SCRIP and MULTIFIT from the USA, the EUROACTION
programme from eight European countries, the RESPONSE pro-
gramme from the Netherlands, and the COACH programme from
Australia.36–40 Many of these studies went on to implement these
models of care into their national health systems. For example,
Stanford University rolled out the MULTIFIT programme in collabor-
ation with the Kaiser Permanente managed care consortium in the
US and the COACH programme has been rolled out throughout
Australia. The EUROACTION programme was rolled out and eval-
uated in North-West London and in the West of Ireland.41,42 In add-
ition to auditing patient outcomes, the importance of measuring
quality by looking at process outcomes has also been recognized.43

Strengths and limitations
One of the strengths of the EUROASPIRE surveys is that patient re-
cruitment was based on a wide scope of ESC member countries cov-
ering a very large geographical area. The substantial numbers made it
also possible to analyse different aspects of various unhealthy life-
styles. Another strength relates to the strict protocol that was used
in collecting the results through a standardized interview and clinical
examination by centrally trained technicians. Among the limitations
of the survey, one should consider the low participation rate (56%);
this may have introduced a selection bias particularly in this study
since patients with an adverse lifestyle are likely to be underrepre-
sented in epidemiological studies meaning that our estimates may if
anything underestimate the true problem. Participating centres within
a country may not have been representative of the existing health-
care infrastructure. The information on lifestyles that we used was
based on patient’s answers to standardized questions and these may
have been interpreted differently based on differences in languages
and culture. Self-reported information related to adherence to life-
style recommendations may also have been influenced by social
expectations and therefore deviate from reality.

In conclusion, the majority of CHD patients still present with un-
healthy lifestyle habits at least 6 months following hospital discharge.
The need for a more intensified and structured lifestyle management
is consistent throughout Europe. Modern cardiac rehabilitation and
secondary prevention programmes should target behavioural change
in all patients with adverse lifestyles.

Supplementary material

Supplementary material is available at European Journal of Preventive
Cardiology online.
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