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Abstract: Background: Regular exercise lowers the risk of cardiovascular death in coronary heart
disease (CHD) patients. We aimed to investigate regular exercise behaviour and
intention in relation to symptoms of anxiety and depression in CHD patients across
Europe.
Design: Multicentre cross-sectional survey
Methods: In the EUROASPIRE III survey, 8,966 CHD patients <80 years of age from
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22 European countries were interviewed on average 15 months after hospitalisation.
Whether patients exercised or intended to exercise regularly was assessed using the
Stages of Change questionnaire in 8,330 patients. Symptoms of anxiety and
depression were evaluated using the Hospital Anxiety and Depression Scale. Total
physical activity was measured by the International Physical Activity Questionnaire in
patients from a subset of 14 countries.
Results: Overall, 50.3% of patients were not intending to exercise regularly, 15.9%
were intending to exercise regularly, and 33.8% were exercising regularly. Patients
with severe symptoms of depression less frequently exercised regularly than patients
with symptoms in the normal range (20.2%, 95% confidence interval (CI) 14.8‒26.8 vs.
36.7%, 95% CI 29.8‒44.2). Among patients not exercising regularly, patients with
severe symptoms of depression were less likely to have an intention to exercise
regularly (odds ratio 0.62, 95% CI 0.46‒0.85). Symptoms of anxiety did not affect
regular exercise intention. In sensitivity analysis, results were consistent when
adjusting for total physical activity.
Conclusions: Lower frequency of regular exercise and decreased likelihood of exercise
intention were observed in CHD patients with severe depressive symptoms. Severe
symptoms of depression may preclude CHD patients from performing regular exercise.
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Abstract 

Background: Regular exercise lowers the risk of cardiovascular death in coronary heart disease 

(CHD) patients. We aimed to investigate regular exercise behaviour and intention in relation to 

symptoms of anxiety and depression in CHD patients across Europe. 

Design: Multicentre cross-sectional survey 

Methods: In the EUROASPIRE III survey, 8,966 CHD patients <80 years of age from 22 

European countries were interviewed on average 15 months after hospitalisation. Whether 

patients exercised or intended to exercise regularly was assessed using the Stages of Change 

questionnaire in 8,330 patients. Symptoms of anxiety and depression were evaluated using the 

Hospital Anxiety and Depression Scale. Total physical activity was measured by the 

International Physical Activity Questionnaire in patients from a subset of 14 countries. 

Results: Overall, 50.3% of patients were not intending to exercise regularly, 15.9% were 

intending to exercise regularly, and 33.8% were exercising regularly. Patients with severe 

symptoms of depression less frequently exercised regularly than patients with symptoms in the 

normal range (20.2%, 95% confidence interval (CI) 14.8‒26.8 vs. 36.7%, 95% CI 29.8‒44.2). 

Among patients not exercising regularly, patients with severe symptoms of depression were 

less likely to have an intention to exercise regularly (odds ratio 0.62, 95% CI 0.46‒0.85). 

Symptoms of anxiety did not affect regular exercise intention. In sensitivity analysis, results 

were consistent when adjusting for total physical activity. 

Conclusions: Lower frequency of regular exercise and decreased likelihood of exercise 

intention were observed in CHD patients with severe depressive symptoms. Severe symptoms 

of depression may preclude CHD patients from performing regular exercise. 

 

Abstract word count: 250 
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Introduction 

Physical inactivity is a leading cause of the global disease burden and, along with 

smoking, one of the most important modifiable risk factors.1 Convincing epidemiological 

evidence supports the conclusion that regular exercise decreases the risk of cardiovascular 

disease.2 The benefit of regular exercise in the secondary prevention of coronary heart disease 

(CHD) is well documented: aerobic exercise training reduces the medium to long term risk of 

cardiovascular death by 25% when compared to usual care.3 Indeed, exercise and drug 

interventions may be equally effective in the prevention of mortality outcomes among CHD 

patients.4 The long-term benefit of regular exercise among CHD patients increases with the 

number of weekly sessions.5 Higher exercise levels elicit greater cardio-protective effects and 

more strongly reduce the cardiovascular risk of CHD patients.6 Low risk of cardiovascular 

events during high- and moderate intensity exercise training supports its adoption for secondary 

prevention.7 Accordingly, patients with a previous acute coronary event or procedure should 

undergo regular exercise of moderate-to-vigorous intensity.8 

Elevated symptoms of anxiety and depression worsen the clinical course and prognosis 

of cardiovascular disease, but may not represent independent cardiovascular risk factors.9, 10 

Psychobiological mediators possibly linking anxiety and depression with cardiovascular 

outcomes in CHD patients are unfavourable lifestyle factors: in particular, lack of regular 

exercise has been shown to largely explain the adverse association between depressive 

symptoms and cardiovascular events.11 Moreover, regular exercise and symptoms of anxiety 

and depression seem to be interrelated: notably, depression and anxiety symptoms have been 

prospectively associated with reduced levels of physical exercise.12, 13 However, we are not 

aware of any prior multicentre study that systematically evaluated to what extent symptoms of 

anxiety and depression impact regular exercise among CHD patients. The aim of the present 

study, therefore, was to investigate regular exercise behaviour and intention in relation to 
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symptoms of anxiety and depression in CHD patients across Europe. For this purpose, we took 

the opportunity to analyse data from the EUROASPIRE III survey (EUROpean Action on 

Secondary and Primary Prevention through Intervention to Reduce Events) conducted in 

patients previously hospitalised for coronary events and procedures. 

Methods 

Study participants 

The EUROASPIRE III survey among CHD patients is a cross-sectional study conducted 

in 2006–2007 in 76 study centres in 22 European countries. Patients hospitalised for coronary 

artery bypass graft (CABG), percutaneous coronary intervention (PCI), acute myocardial 

infarction (AMI) and myocardial ischemia were retrospectively identified from hospital 

records.14 Trained research staff reviewed 13,935 medical records and interviewed 8,966 

patients <80 years of age at least 6 months after hospitalisation for their index event or 

procedure. Information on study centres and organisations is provided in the Supplementary 

data as Material S1. The study was approved by local ethics committees. Study participants 

provided written informed consent.  

Regular exercise behaviour and intention 

Whether patients exercised or intended to exercise regularly was assessed using the 

Stages of Change (SoC) short form questionnaire. Figure 1 shows the questionnaire including 

definition of regular exercise, question and answer choices, and the scoring scheme. Study 

centres in all 22 countries that participated in EUROASPIRE III contributed SoC data for 

analysis. We categorized patients not intending to exercise regularly (precontemplation stage), 

patients intending to exercise regularly in the next 30 days or 6 months (contemplation and 

preparation stage, respectively) and patients exercising regularly for less or more than 6 months 

(action and maintenance stage, respectively).15, 16, 17 

 Symptoms of anxiety and depression 
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Symptoms of anxiety and depression during the last 7 days were evaluated using the 

Hospital Anxiety and Depression Scale (HADS). The HADS is a 4-point Likert scale (range 0–

3) with 7 items being related to anxiety and 7 items to depression. Item scores are added to 

obtain the summary scores on anxiety (HADS-A) and depression (HADS-D) separately, 

ranging between 0 and 21. A score <8 is considered to be in the normal range, scores from 8 to 

10 (moderate symptoms) indicate a possible disorder and a score ≥11 (severe symptoms) 

indicates a probable disorder.17  

Covariates 

Covariates were socio-demographic and clinical characteristics (age at interview, sex, 

educational level, current smoking, diabetes, obesity) and factors possibly influencing physical 

performance (diagnostic group, history of stroke, recurrent CHD, cardiac rehabilitation, 

longstanding illness, disability or infirmity, time since hospitalisation). Ten-year age groups 

were used in the analysis. Educational levels considered were primary, secondary, intermediate 

and higher education. Smoking was self-reported and validated by carbon monoxide in breath 

(Bedfont Scientific, Model Micro 4 Smokerlyser, Kent, UK) using ≤10 ppm as cut-off value. 

Diagnosis of diabetes was reported by the patient. Body height and weight were measured using 

calibrated instruments. Obesity was defined as a body mass index ≥30 kg/m2. Information on 

cardiac rehabilitation was assessed by asking: ‘Were you advised to follow a cardiac 

prevention/rehabilitation programme within 3 months of discharge following the index event 

or procedure?’ and ‘If yes, did you attend the cardiac rehabilitation programme offered?’ 

Diagnostic groups were patients’ index events or procedures. History of stroke was self-

reported stroke prior and/or following hospital admission for the index event or procedure. 

Recurrent CHD was self-reported hospitalisation for PCI, CABG, AMI or myocardial ischemia 

since the index event. Longstanding illness, disability or infirmity was assessed by asking: ‘Do 

you have any long-standing illness, disability or infirmity? By long- standing it is meant 
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anything that has troubled you over a period of time, or that is likely to affect you over a period 

of time?’ Total physical activity in the last 7 days was assessed using the International Physical 

Activity Questionnaire (IPAQ) short form in patients from 14 countries.18 

Statistical analysis 

Mean percentages of SoC by HADS-A and HADS-D and odds ratios (ORs) of intending 

to exercise regularly with 95% confidence intervals (CIs) were estimated using logistic 

regression analysis. Models allowed for random variation in regression intercepts between 

countries. To estimate the effects of HADS-A and HADS-D on regular exercise intention, a 

minimal sufficient adjustment set that comprised the above-mentioned covariates was 

determined using directed acyclic graphs (Supplementary data, Figure S1). In sensitivity 

analysis, multivariable associations of HADS-A and HADS-D with exercise intension were 

examined in patients from the subset of 14 countries with IPAQ data. All patients without 

missing data on HADS-A and HADS-D were considered in univariate analyses and patients 

without missing data on all covariates entered the multivariable analysis. Statistical tests were 

two-tailed, and an alpha level of 0.05 was chosen to indicate statistical significance. SAS 

software version 9.4 (SAS Institute Inc., Cary, NC) was used. 

Results 

Study population 

Overall, the number of patients with available data on SoC was 8,330 (Figure S2 in the 

Supplementary data shows the study population by data availability). Compared to patients with 

missing/unclassifiable SoC data, patients with available SoC data showed lower HADS-A 

[median (IQR), 5 (3‒8) vs. 6 (4‒10)] and HADS-D [median (IQR), 4 (2‒7) vs. 5 (3‒8)] scores. 

Frequency distributions of SoC 

Overall, 50.3% of patients (in precontemplation stage) were not intending to exercise 

regularly, 15.9% (in contemplation and preparation stage) were intending to exercise regularly, 



9 

and 33.8% (in action and maintenance stage) were exercising regularly. The mosaic plots in 

Figure 2 show the frequency distribution of SoC by HADS-A and HADS-D score. The 

frequency of exercising regularly decreases and the frequency of not intending to exercise 

regularly increases with increasing HADS-D score (Figure 2B). This distribution pattern is less 

pronounced with increasing HADS-A score (Figure 2A). Compared to patients with symptoms 

of depression in the normal range (HADS-D <8), patients with severe symptoms (HADS-D 

≥11) less frequently exercised regularly (20.2%, 95% CI 14.8‒26.8 vs. 36.7%, 95% CI 29.8‒

44.2). Table S1 in the Supplementary data provides further mean percentages of SoC by HADS-

A and HADS-D as shown in Figure 2. 

Associations of HADS-A and HADS-D with exercise intention 

Among the subgroup of patients not exercising regularly, the Table presents univariate 

and multivariable associations of HADS-A and HADS-D with exercise intention. In the 

univariate analysis, severe symptoms of anxiety (OR 0.76, 95% CI 0.62‒0.93) and moderate 

(OR 0.71, 95% CI 0.58‒0.85) and severe (OR 0.53, 95% CI 0.41‒0.68) symptoms of depression 

were inversely associated with intending to exercise regularly. Table S2 in the Supplementary 

data shows univariate associations of covariates with intending to exercise regularly. 

In the multivariable analysis, only severe depressive symptoms decreased the likelihood 

of intending to exercise regularly (OR 0.62, 95% CI 0.46‒0.85), whereas the univariate 

associations of severe anxiety and moderate depressive symptoms were attenuated (Table). No 

statistically significant interaction was observed between HADS-A and HADS-D. 

Sensitivity analysis 

The sensitivity analysis included patients from the subset of 14 countries with IPAQ 

data (total physical activity, N=4,438). Overall, 23.1%, 37.6%, and 39.4% respectively had a 

low, moderate and high IPAQ level. Patients with severe symptoms of depression more 
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frequently had a low IPAQ level than patients with depressive symptoms in the normal range 

(41.4%, 95% CI 30.2‒53.8 vs. 19.3%, 95% CI 13.2‒27.3, Table S3 in Supplementary data). 

When further adjusting multivariable associations of HADS-A and HADS-D with 

exercise intention for IPAQ categories in patients not exercising regularly (N=2,632), similar 

results were observed as in the main analysis: in patients with severe depressive symptoms, the 

likelihood of intending to exercise regularly was lower as compared to patients with symptoms 

in the normal range (OR 0.60, 95% CI 0.39‒0.91, p=0.017). 

Discussion 

In the present study, we report on the frequency of regular exercise behaviour and 

intention and on associations of exercise intention with regard to symptoms of anxiety and 

depression among patients with CHD across Europe. Only one fifth of patients with severe 

symptoms of depression exercised regularly, compared to almost two fifths of patients with 

symptoms in the normal range. Severe depressive symptoms had a detrimental effect on planned 

regular exercise, lowering the likelihood of intending to exercise regularly by 40%. Symptoms 

of anxiety did not independently affect intention to exercise regularly. 

Previous studies 

To the best of our knowledge, this is the first multicentre study investigating the 

association of anxiety and depression with regular exercise in CHD patients. Our results support 

the findings of a previous study that prospectively investigated depressive symptoms and 

regular exercise in 502 patients hospitalized for coronary syndromes in the United Kingdom: 

HADS-D score prior to hospital discharge was inversely associated with taking regular exercise 

12 months later.12 Our results further concur with findings of a prospective analysis in the 

Whitehall II study, where symptoms of anxiety and/or depression at baseline decreased the 

probability of exercising regularly as assessed twice during an 8-year follow-up period.13 Of 

note, this study also showed that regular exercise at baseline reduced the likelihood of 
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depressive symptoms at follow-up examinations, suggesting that the association between 

depressive symptoms and regular exercise is bi-directional. Indeed, other studies in general 

population samples similarly observed adverse prospective associations between regular 

exercise and incident depressive symptoms.196, 20 Accordingly, we refrained from examining 

cross-sectional associations of symptoms of anxiety and depression with current regular 

exercise, and analysed associations of HADS with intention to exercise regularly, excluding 

patients who already exercised. Our data show a marked difference in regular exercise between 

patients with severe symptoms of depression and patients with symptoms in the normal range 

as well as a considerable effect of severe depressive symptoms on intention to exercise 

regularly. This suggests that depressive symptoms represent a major barrier to exercise 

behaviour change in CHD patients. Investigating the directionally opposite association than the 

one investigated in the present study, our group previously reported higher HADS-A and 

HADS-D scores in overweight/obese patients intending to exercise regularly when compared 

to patients not intending to become physically active.2117 Thus, in line with general population 

studies, previous results from EUROASPIRE together with the findings of the present study 

provide further evidence for a bi-directional association between depressive symptoms and 

regular exercise. 

Stages of change 

Among patients with stable CHD, aerobic exercise training is recommended ≥3 times a 

week and 30 minutes per session by current European guidelines on cardiovascular disease 

prevention.8 This recommendation is largely consistent with the assessment of regular exercise 

by the SoC questionnaire (3 to 5 times per week for 20-60 minutes per session). According to 

the transtheoretical model, individuals advance through the “stages of change” (from which the 

name of the SoC questionnaire is derived) until they successfully adapt a new health 

behaviour.2218 A study validating SoC against exercise behaviour demonstrated accurate stage 
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distinction by moderate and strenuous exercise.2319 A meta-analysis of studies investigating 

predictors of exercise behaviour showed a large effect size for the relationship between exercise 

intention and actual exercise uptake.240 A meta-analysis of studies on regular exercise SoC 

showed that stage membership well defines the progress of change, concluding that future 

studies should investigate the moderators and mediators of stage transition.251 In this regard, 

the present study identified severe depressive symptoms as a barrier to advancement from the 

precontemplation stage (not intending) to the contemplation and preparation stage (intending 

to exercise). 

The level of total physical activity (not only exercise, but all types of activities) is a 

possible confounding factor in the association of symptoms of anxiety and depression with 

intention to exercise regularly. As outlined above, it was measured using the IPAQ, which 

covers a wide range of physical activity domains and is recommended for use in large study 

samples.262 In sensitivity analysis, a low IPAQ level was more frequently observed in patients 

with severe depressive symptoms. Importantly, however, the multivariable association of 

severe depressive symptoms with intention to exercise regularly persisted after further 

adjustment for IPAQ level, indicating that the effect is independent from total physical activity. 

Implications and perspectives 

Our results show that a majority of CHD patients are not intending to exercise regularly 

and emphasise the need of novel preventive strategies to enhance motivational readiness and 

finally lifestyle change. Randomized controlled trials on the efficacy of SoC-matched exercise 

interventions have shown positive effects on regular exercise in healthy individuals and CHD 

patients.273, 284 A systematic review of intervention studies to increase the adherence to regular 

exercise in cardiac rehabilitation concluded - due to heterogeneous results - that practice 

recommendations could not be made.295 The authors of that study, however, inferred from their 

findings that “individually tailored approaches may increase the likelihood of success”. Based 
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on a large sample of CHD patients from 22 countries, our study results could be helpful in 

designing future behavioural interventions for exercise promotion that may need to be 

specifically tailored to patients with severe symptoms of depression. As an important take home 

message for cardiologists, general practitioners, specialist nurses and other allied professionals, 

we would like to emphasise the adverse association of depressive symptoms with regular 

exercise in CHD patients. 

Limitations 

As study limitations we note the following. Firstly, regular exercise was assessed 

simultaneously with symptoms of anxiety and depression. Secondly, the thresholds used by the 

instruments for assessing regular exercise and total physical activity ignore the benefit of low-

volume exercise among individuals at risk of cardiovascular disease.28 Thirdly, we lacked 

medical data on functional status and relied on information provided by the patients on long-

standing illness, disability or infirmity. Fourth, our study sample can be looked at as survivors 

of a hypothetical cohort of CHD patients. Back in time, it is likely that these survivors exercised 

and intend to exercise more frequently and exhibited sever symptoms of depression less 

frequently than non-survivors. Thus, our study may overestimate the frequency of regular 

exercise and exercise intention, but underestimate the association of HADS-D with exercise 

intention in that hypothetical cohort. 

Conclusions 

In conclusion, our results indicate that severe symptoms of depression may preclude 

CHD patients from performing regular exercise. Strategies for regular exercise promotion may 

need to specifically target CHD patients with severe depressive symptoms across Europe.  
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Figure legends 

 

Figure 1: Stages of Change short form questionnaire 

 

Figure 2: Mosaic plots showing the frequency distribution of Stages of Change by HADS-A 

(Figure 2A, N=8,000) and HADS-D (Figure 2B, N=8,039) score 

HADS, Hospital Anxiety and Depression Scale (HADS-A [Anxiety] and HADS-D 

[Depression]) 

1=Precontemplation stage (not intending to exercise regularly) 

2=Contemplation and preparation stage (intending to exercise regularly) 

3= Action and maintenance stage (exercising regularly) 

Mean proportions from logistic regression models with country modelled as a random effect. 
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Regular exercise is any planned physical activity (e.g. brisk walking, aerobics, jogging, 
bicycling, swimming, rowing, etc.) performed to increase physical fitness. Such activity should
be performed 3 to 5 times per week for 20-60 minutes per session. Exercise does not have to 
be painful to be effective but should be done at a level that increases your breathing rate and
causes you to break a sweat.

• Question and aswer choices

Do you exercise regularly according to that definition?
- Yes, I have been for MORE than 6 months (choice #1)
- Yes, I have been for LESS than 6 months (choice #2)
- No, but I intend to in the next 30 days (choice #3)
- No, but I intend to in the next 6 months (choice #4)
- No, and I do NOT intend to in the next 6 months (choice #5)
- Don’t Know/ Unsure (choice #6)

• Scoring scheme

- answerd with choice #1: stage = Maintenance
- answerd with choice #2: stage = Action
- answerd with choice #3: stage = Preparation
- answerd with choice #4: stage = Contemplation
- answerd with choice #5: stage = Precontemplation
- answerd with choice #6: stage = Unclassifiable

Exercising regularly 

Intending to exercise regularly 

Not intending to exercise regularly 
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O
dds ratios w
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 logistic regression analysis w
ith not intending to exercise regularly as the reference category and 

country m
odelled as a random

 effect. M
ultivariable associations from

 a single logistic regression m
odel adjusted for age at interview

, sex, diagnostic 



19 
 group, educational level, current sm

oking, diagnosis of diabetes, obesity, cardiac rehabilitation, history of stroke, recurrent coronary heart disease, 

longstanding illness, disability or infirm
ity, and tim

e since hospitalisation. 



20 
 

References 

1. Collaborators GBDRF, Forouzanfar MH, Alexander L, et al. Global, regional, and 

national comparative risk assessment of 79 behavioural, environmental and occupational, and 

metabolic risks or clusters of risks in 188 countries, 1990-2013: a systematic analysis for the 

Global Burden of Disease Study 2013. Lancet. 2015; 386: 2287-323. 

2. World Health Organisation. Joint WHO/FAO Expert Consultation on Diet, Nutrition 

and the Prevention of Chronic Diseases. WHO Technical Report Series Geneva, 2003. 

3. Heran BS, Chen JM, Ebrahim S, et al. Exercise-based cardiac rehabilitation for 

coronary heart disease. Cochrane Database Syst Rev. 2011: CD001800. 

4. Naci H and Ioannidis JP. Comparative effectiveness of exercise and drug interventions 

on mortality outcomes: metaepidemiological study. BMJ. 2013; 347: f5577. 

5. Moholdt T, Wisloff U, Nilsen TI and Slordahl SA. Physical activity and mortality in 

men and women with coronary heart disease: a prospective population-based cohort study in 

Norway (the HUNT study). Eur J Cardiovasc Prev Rehabil. 2008; 15: 639-45. 

6. Mora S, Cook N, Buring JE, Ridker PM and Lee IM. Physical activity and reduced 

risk of cardiovascular events: potential mediating mechanisms. Circulation. 2007; 116: 2110-

8. 

7. Rognmo O, Moholdt T, Bakken H, et al. Cardiovascular risk of high- versus moderate-

intensity aerobic exercise in coronary heart disease patients. Circulation. 2012; 126: 1436-40. 

8. Perk J, De Backer G, Gohlke H, et al. European Guidelines on cardiovascular disease 

prevention in clinical practice (version 2012). The Fifth Joint Task Force of the European 

Society of Cardiology and Other Societies on Cardiovascular Disease Prevention in Clinical 

Practice (constituted by representatives of nine societies and by invited experts). Developed 

with the special contribution of the European Association for Cardiovascular Prevention & 

Rehabilitation (EACPR). Eur Heart J. 2012; 33: 1635-701. 



21 
 

9. Nicholson A, Kuper H and Hemingway H. Depression as an aetiologic and prognostic 

factor in coronary heart disease: a meta-analysis of 6362 events among 146 538 participants 

in 54 observational studies. Eur Heart J. 2006; 27: 2763-74. 

10. Roest AM, Martens EJ, Denollet J and de Jonge P. Prognostic association of anxiety 

post myocardial infarction with mortality and new cardiac events: a meta-analysis. 

Psychosomatic medicine. 2010; 72: 563-9. 

11. Whooley MA, de Jonge P, Vittinghoff E, et al. Depressive symptoms, health 

behaviors, and risk of cardiovascular events in patients with coronary heart disease. JAMA. 

2008; 300: 2379-88. 

12. Allan JL, Johnston DW, Johnston M and Mant D. Depression and perceived 

behavioral control are independent predictors of future activity and fitness after coronary 

syndrome events. J Psychosom Res. 2007; 63: 501-8. 

13. Azevedo Da Silva M, Singh-Manoux A, Brunner EJ, et al. Bidirectional association 

between physical activity and symptoms of anxiety and depression: the Whitehall II study. 

Eur J Epidemiol. 2012; 27: 537-46. 

14. Kotseva K, Wood D, De Backer G, De Bacquer D, Pyorala K and Keil U. 

EUROASPIRE III: a survey on the lifestyle, risk factors and use of cardioprotective drug 

therapies in coronary patients from 22 European countries. Eur J Cardiovasc Prev Rehabil. 

2009; 16: 121-37. 

15. Prochaska JO and DiClemente CC. Stages and processes of self-change of smoking: 

toward an integrative model of change. J Consult Clin Psychol. 1983; 51: 390-5. 

16. Prochaska JO and Velicer WF. The transtheoretical model of health behavior change. 

American journal of health promotion : AJHP. 1997; 12: 38-48. 

17. Zigmond AS and Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr 

Scand. 1983; 67: 361-70. 



22 
 

18. Guidelines for Data Processing and Analysis of the International Physical Activity 

Questionnaire (IPAQ). Available at: https://sites.google.com/site/theipaq/scoring-protocol 

(Assessed: 2nd August 2016). 

196. Wiles NJ, Haase AM, Gallacher J, Lawlor DA and Lewis G. Physical activity and 

common mental disorder: results from the Caerphilly study. Am J Epidemiol. 2007; 165: 946-

54. 

20. Brown WJ, Ford JH, Burton NW, Marshall AL and Dobson AJ. Prospective study of 

physical activity and depressive symptoms in middle-aged women. American journal of 

preventive medicine. 2005; 29: 265-72. 

2117. De Smedt D, Clays E, Annemans L, et al. The association between self-reported 

lifestyle changes and health-related quality of life in coronary patients: the EUROASPIRE III 

survey. European journal of preventive cardiology. 2014; 21: 796-805. 

2218. Marcus BH and Simkin LR. The transtheoretical model: applications to exercise 

behavior. Medicine and science in sports and exercise. 1994; 26: 1400-4. 

2319. Schumann A, Estabrooks PA, Nigg CR and Hill J. Validation of the stages of change 

with mild, moderate, and strenuous physical activity behavior, intentions, and self-efficacy. 

International journal of sports medicine. 2003; 24: 363-5. 

240. Hausenblas HA, Carron AV and Mack DE. Application of the theory of planned 

behavior to exercise behavior: a meta-analysis. J Sport Exerc Psychol. 1997: 35-61. 

251. Marshall SJ and Biddle SJ. The transtheoretical model of behavior change: a meta-

analysis of applications to physical activity and exercise. Annals of behavioral medicine : a 

publication of the Society of Behavioral Medicine. 2001; 23: 229-46. 

262. Craig CL, Marshall AL, Sjostrom M, et al. International physical activity 

questionnaire: 12-country reliability and validity. Medicine and science in sports and 

exercise. 2003; 35: 1381-95. 



23 
 

273. Zhu LX, Ho SC, Sit JW and He HG. Effect of a Transtheoretical Model-Based Stage-

Matched Exercise Intervention on Exercise Behavior and Angina in Patients With Coronary 

Heart Disease: A Randomized Controlled Trial. The Journal of cardiovascular nursing. 2014. 

284. Prochaska JO, Evers KE, Castle PH, et al. Enhancing multiple domains of well-being 

by decreasing multiple health risk behaviors: a randomized clinical trial. Population health 

management. 2012; 15: 276-86. 

295. Karmali KN, Davies P, Taylor F, Beswick A, Martin N and Ebrahim S. Promoting 

patient uptake and adherence in cardiac rehabilitation. Cochrane Database Syst Rev. 2014; 6: 

CD007131. 



Fi
gu

re
 2

A
C

lic
k 

he
re

 to
 d

ow
nl

oa
d 

Fi
gu

re
 F

ig
ur

e2
AB

fin
al

.p
ng

 



Fi
gu

re
 2

B
C

lic
k 

he
re

 to
 d

ow
nl

oa
d 

Fi
gu

re
 F

ig
ur

e2
BB

fin
al

.p
ng

 



 

Terms of the Agreement page 1 of 5  

JOURNAL CONTRIBUTOR'S PUBLISHING AGREEMENT 
To be completed by the owner of copyright in the Contribution 

TITLE OF CONTRIBUTION:  
INTENDED FOR PUBLICATION IN: European Journal of Preventive Cardiology  
AUTHOR NAME(S): 
CORRESPONDING AUTHOR: 

ADDRESS: 

 
Please read the notes attached, then complete, sign and return this form (using BLOCK LETTERS) to: 
MARIE WESTON, SAGE PUBLICATIONS LTD, 1 OLIVER’S YARD, 55 CITY ROAD, LONDON EC1Y 
1SP, UK (Email: Marie.Weston@sagepub.co.uk, FAX: + 44(0) 207 324 8600) 
 
COPYRIGHT ASSIGNMENT 
I represent that the Contribution is owned by me unless the following is checked: 

    Work made for hire for employer/Work done in the course of employment – The Contribution was 
prepared by me at the request of my employer and within the scope of my employment and copyright in the 
Contribution is owned by my employer.  (Both the Contributor and an authorized representative of the 
Contributor’s employer must sign this Agreement.)  Employer name:  ________________________________ 

 U. S. Government work - I am an employee of the United States Government and prepared the Contribution 
as part of my official duties. (If the Contribution was not prepared as part of the Contributor’s official duties, it is 
not a U.S. Government work. If the Contribution was jointly authored, all the co-authors must have been U.S. 
Government employees at the time they prepared the Contribution in order for it to be a U.S. Government 
work; if any co-author was not a U.S. Government employee, then the Contribution is not a U.S. Government 
work. If the Contribution was prepared under a U.S. Government contract or grant, it is not a U.S. Government 
work - in such case, copyright is usually owned by the contractor or grantee.) 

 
In consideration for publication in the above Journal, of the above Contribution, I hereby assign to the 
European Society of Cardiology (‘the Proprietor’) copyright in the Contribution and in any abstract 
prepared by me to accompany the Contribution for the full legal term of copyright and any renewals 
thereof throughout the world in all formats, and through any medium of communication now known or 
later conceived or developed. 
If you or your funder wish your article to be freely available online to non-subscribers immediately upon 
publication (gold open access), you can opt for it to be included in SAGE Choice, subject to payment of 
a publication fee. For further information, please visit SAGE Choice.  
 
In the event I provide Supplemental Material to the Journal, I hereby grant to the Proprietor the non-
exclusive right and licence to produce, publish and make available and to further sub-license the 
material, in whole or in part, for the full legal term of copyright and any renewals thereof throughout the 
world in all languages and in all formats, and through any medium of communication now known or later 
conceived or developed. 
 
By signing this Contributor Agreement I agree both to the above provisions and to the terms of the 
agreement attached below. 
 
Contributor 
Signed:………………………………………………………………..Date:……………………………………. 
 
The author who has signed above warrants that he/she is authorized to sign on behalf of him/herself  
and, in the case of a multi-authored Contribution, on behalf of all other authors of the Contribution. 
 
Authorised Representative of Employer (if Work made for hire/done in the course of employment box 
is checked) 
Signed:………………………………………………………………..Date:……………………………………. 
 
 
       

Regular exercise behaviour and intention ..

Christof Prugger
Christof Prugger

Institute of Public Health, Charité-Universitätsmedizin Berlin, Seestraße 73,
13347 Berlin, Germany

Christof Prugger April 28th, 2016

Copyright Form



 

Terms of the Agreement page 2 of 5  

           

    
 
 

TERMS OF THE AGREEMENT 
 
Warranties  
 
I warrant to the Proprietor and to SAGE that the Contribution is my original work, that I have the full 
power and authority to enter into this Agreement and to convey the rights granted herein to the 
Proprietor and to submit the work for first publication in the Journal and that it is not being considered for 
publication elsewhere and has not already been published elsewhere, either in printed or electronic 
form,  that I have obtained and enclose all necessary permissions for the reproduction of any copyright 
works not owned by me (including artistic works, e.g. illustrations, photographs, charts, maps, other 
visual material, etc.) contained in the Contribution and in any Supplemental Material I provide and that I 
have acknowledged all the source(s), that the Contribution and any Supplemental Material I provide 
contain no violation of any existing copyright, other third party rights or any libellous or untrue 
statements and does not infringe any rights of others, and I agree to indemnify, defend and hold 
harmless the Proprietor and SAGE against any claims in respect of the above warranties. I further agree 
to be bound by the Terms of the Agreement provided herein as part of this Agreement which outline the 
circumstances under which work may be reused.   
 
SAGE for its benefit in accordance with the provisions of the Contracts (Rights of Third Parties) Act 1999 
hereby asserts its right to the protection of the above warranties and indemnities.  
 
 
Declaration of Conflicting Interests  
 
I certify that:  

1. All forms of financial support, including pharmaceutical company support, are acknowledged in 
the Contribution 

2. Any commercial or financial involvements that might present an appearance of a conflict of 
interest related to the Contribution are disclosed in the covering letter accompanying the 
Contribution and all such potential conflicts of interest will be discussed with the Editor as to 
whether disclosure of this information with the published Contribution is to be made in the 
Journal. 

3. I have not signed an agreement with any sponsor of the research reported in the Contribution 
that prevents me from publishing both positive and negative results or that forbids me from 
publishing this research without the prior approval of the sponsor.  

4. I have checked in the manuscript submission guidelines whether this Journal requires a 
Declaration of Conflicting Interests and complied with the requirements specified where such a 
policy exists. 

 

This Agreement may be signed and executed in the following ways: 
 

x Traditional hard copy – please sign and return the Agreement. 
x By fax – please sign and fax a copy of the Agreement. 
x By e-mail – a scanned hard copy of the Agreement with your signature on it or a digital original 

copy with your electronic signature are equally acceptable. 
Further 

x One contributor may sign on behalf of any co-authors if authorized to do so by the co-authors. 
x All parties may sign one document OR 
x Individual parties may sign separate copies of the same agreement (using any of the methods 

described above) and return them individually. 
 



 

Terms of the Agreement page 3 of 5  

It is not expected that the details of financial arrangements should be disclosed. If the Journal does 
require a Declaration of Conflicting Interests and no conflicts of interest are declared, the following will 
be printed with your article: ‘None Declared’.  
 
Termination 
 
The Proprietor and SAGE, together in their sole, absolute discretion, may determine that the 
Contribution should not be published in the Journal.  If in the rare circumstance the decision is made not 
to publish the Contribution after accepting it for publication, then all rights in the Contribution granted to 
the Proprietor shall revert to you and this Agreement shall be of no further force and effect, and neither 
you nor the Proprietor nor SAGE will have any obligation to the other with respect to the Contribution.  
 
Supplemental Material 
 
Supplemental Material includes all material related to the Contribution, but not considered part of the 
Contribution, provided to SAGE by you as the Contributor.  Supplemental Material may include but is not 
limited to datasets, audio-visual interviews including podcasts (audio only) and vodcasts (audio and 
visual), appendices, and additional text, charts, figures, illustrations, photographs, computer graphics, 
and film footage.  Your grant of a non-exclusive license for these materials to SAGE in no way restricts 
re-publication of Supplemental Material by you or anyone authorized by you.   
 
Counterparts; Facsimile 
 
This Agreement may be executed in counterparts each of which shall be deemed the original, all of 
which together shall constitute one and the same Agreement.  A faxed copy or other electronic copy 
shall be deemed as an original.   
 
Electronic Signature Authorization 
 
This transaction may be conducted by electronic means and the parties authorize that their electronic 
signatures act as their legal signatures of this Agreement. This Agreement will be considered signed by 
a party when his/her/its electronic signature is transmitted. Such signature shall be treated in all respects 
as having the same effect as an original handwritten signature. (You are not required to conduct this 
transaction by electronic means or use an electronic signature, but if you do so, then you hereby give 
your authorization pursuant to this paragraph.) 
 
Modification; Entire Agreement; Severability 
 
No amendment or modification of any provision of this Agreement shall be valid or binding unless made 
in writing and signed by all parties. This Agreement constitutes the entire agreement between the parties 
with respect to its subject matter, and supersedes all prior and contemporaneous agreements, 
understandings and representations.  The invalidity or unenforceability of any particular provision of this 
Agreement shall not affect the other provisions, and this Agreement shall be construed in all respects as 
if any invalid or unenforceable provision were omitted.  
  
Governing Law; Arbitration 
 
This Agreement shall be deemed to be a contract made in England and shall be construed and applied 
in all respects in accordance with English law and the parties submit and agree to the jurisdiction of the 
English courts.  
 
If any difference shall arise between you and SAGE touching the meaning of this Agreement or the 
rights and liabilities of the parties thereto, the same shall be referred to the arbitration of two persons 
(one to be named by each party) or their mutually agreed umpire, in accordance with the provision of the 
England Arbitration Act 1996 or any amending or substituted statute for the time being in force. 
  



 

Terms of the Agreement page 4 of 5  

 
Your rights as author 
 

x You may do whatever you wish with the version of the article you submitted to the journal – 
version 1. 

x You may not post the accepted version (version 2) of the article on your own personal website, 
your department’s website, the repository of your institution, the repository of another institution 
or a subject repository, until 12 months after first publication of the article in the journal. 

x Once the article has been accepted for publication, you may use the accepted article (version 
2) for your own teaching needs or to supply on an individual basis to research colleagues, 
provided that such supply is not for commercial purposes. 

x You may use the accepted article (version 2) in a book you write or edit any time after 
publication in the journal. 

x You may not post the published article (version 3) on any website or in any repository without 
permission from SAGE. 

x When posting or re-using the article please provide a link to the appropriate DOI for the 
published version of the article on SAGE Journals (http://online.sagepub.com).  

 
All commercial or any other re-use of the published article should be referred to SAGE. More 
information can be found at: https://uk.sagepub.com/en-gb/eur/journals-permissions  
 
 
When posting or re-using the article, you should provide a link/URL from the article posted to the SAGE 
Journals Online site where the article is published: http://online.sagepub.com and please make the 
following acknowledgment: ‘The final, definitive version of this paper has been published in 
<journal>, Vol/Issue, Month/Year by SAGE Publications Ltd, All rights reserved. © 
[PROPRIETOR] 
 
 
The Proprietor and SAGE’s use of the work  
 
You have assigned copyright in your article to the Proprietor. This helps us to ensure adequate 
protection against infringement of copyright protected material through breach of copyright or piracy 
anywhere in the world. It also ensures that requests by third parties to reprint or reproduce a 
contribution, or part of it in any format, are handled efficiently in accordance with our general policy 
which encourages dissemination of knowledge inside the framework of copyright. 

 
Where practicable, we advise third parties to inform you of their request to re-use your material. This 
does not apply to blanket arrangements covering the Journal as a whole. Please keep our mailing list up 
to date with your institutional or business address changes to help us to do this.  Inadvertent failure to 
inform you will not constitute a material breach of this Agreement. 
 
 
 
  



 

Terms of the Agreement page 5 of 5  

 
 

 
Your responsibilities as author: inclusion of other copyright material  

 
SAGE is sympathetic to the needs of scholars to include other copyright material, and is happy to 
provide guidance on this.  Responsibility for obtaining permission to use any other copyright 
material rests with you as the author of the Contribution. 

 
If your Contribution includes material which is not your copyright, you are responsible for submitting 
with your manuscript the written permission from those who control copyright in that material to 
include it and reproduce it within your Contribution. In most cases this will be the publisher of the 
work.  As the Journal is available in both print and electronic media and may be translated or 
archived, this permission needs to be for all media in all languages in perpetuity. You are 
responsible for the payment of any permission fees. 
 
Fair Dealing information for your reference: 
 
Fair Dealing provisions under UK  copyright law  and/or the Fair Use provisions under US law for 
use of material in review, and/or other International Copyright Laws allow for the limited use of third 
party copyright materials in particular circumstances, without the requirement to obtain permission 
as above. 

 
The term ‘fair dealing’ is not defined in UK legislation itself but should be viewed from a qualitative 
as well as a quantitative perspective. There are no set rules which cover what is or is not fair 
dealing. For guidance: 

 
 

x Fair dealing can only apply to material used for specific purposes including those of criticism 
and review and news reporting and incidental use. 
 

x Permission should always be sought where reproduction could reasonably be construed as 
competing with the sale of the original source and/or where the amount of copying is 
substantial. 
 

x Whether you are including material with permission, or on the basis that it falls under ‘fair 
dealing’ or ‘fair use’, you must include acknowledgement of the copyright holder and original 
publication of the material.  

 
If you are in doubt, please ask for advice from SAGE or the journal editor. 

 
 
 
 
 
 
 



  

Supplemental Data File (.doc, .tif, pdf, etc.)

Click here to access/download
Supplemental Data File (.doc, .tif, pdf, etc.)

SupplementaryBDataBRevisionB2B2016-08-02.docx



  

Form - D De Smedt

Click here to access/download
Author Responsibility Form

ASBDDSmedt.pdf



  

From - C Prugger

Click here to access/download
Author Responsibility Form

ASBCPrugger.pdf



  

Form - D De Bacquer

Click here to access/download
Author Responsibility Form

ASBDDB.pdf



  

Form - D Gaita

Click here to access/download
Author Responsibility Form

ASBDGaita.docx



  

Form - G De Backer 

Click here to access/download
Author Responsibility Form

ASBGDBacker.pdf



  

Form - J Heidrich

Click here to access/download
Author Responsibility Form

ASBJHeidrich.pdf



  

Form - JP Empana

Click here to access/download
Author Responsibility Form

ASBJPEmpana.pdf



  

Form - J Wellmann

Click here to access/download
Author Responsibility Form

ASBJW.pdf



  

Form - U Keil

Click here to access/download
Author Responsibility Form

ASBUKeil.pdf



  

Form - Z Reiner

Click here to access/download
Author Responsibility Form

ASBZR.pdf



  

Form - C Jennings

Click here to access/download
Author Responsibility Form

ASBCJ.docx



  

Form - K Kotseva

Click here to access/download
Author Responsibility Form

ASBKKotseva.pdf



  

Form - Z Fras

Click here to access/download
Author Responsibility Form

ASBZFras.docx



  

Form - D Wood

Click here to access/download
Author Responsibility Form

ASBDWood.docx


