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 GP-delivered secondary prevention cardiovascular disease 
programme; early predictors of likelihood of patient non-adherence      
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 Abstract 
  Introduction:  The aim of this study was to determine how routinely recorded data could predict early the likelihood of 
patient non-adherence to a primary care-delivered secondary prevention programme for established coronary heart disease 
(CHD), with patients with CHD (10 851) invited to attend four times per year.  Method : Non-adherence was defi ned as 
attending no more than three GP visits ever. The study sample was selected to allow a possible two-year recorded follow-up 
period in which patients could take up invitations. Administrative recordings of visit dates and intervals between visits, 
baseline results of key parameters and early changes were examined using logistic regression to determine independent 
predictors of non-adherence.  Result:  Longer interval between early visits, no family history of CHD, smoking and being 
outside target for exercise at baseline were independently associated with non-adherence.   

  Conclusion:  Early identifi cation by GPs of those who fail to attend on time or who defer appointments, in addition to 
persistence of lifestyle factors unchanged by a prior serious cardiac event should serve as a warning sign that targeted 
interventions to maintain adherence in primary care-delivered secondary prevention programmes are necessary.   
  Introduction 

 Although there has been a reduction in coronary 
heart disease (CHD) in recent decades, it remains a 
major cause of morbidity and mortality in Ireland (1). 
There is strong evidence from randomised controlled 
trials and meta-analyses for the benefi t of secondary 
preventive therapeutic measures in patients following 
acute myocardial infarction (MI), percutaneous coro-
nary intervention (PCI) or coronary artery bypass 
graft surgery (CABG) (2,3). Changes in lifestyle and 
risk factors also have a positive infl uence (4,5). 

 On the recommendation of Ireland ’ s National Car-
diovascular Health Strategy, the Heartwatch pro-
gramme of secondary prevention for cardiovascular 
disease was established by the Department of Health 
 &  Children, local health boards, the Irish College of 
General Practitioners (ICGP) and the Irish Heart 
Foundation, delivered through primary care (6). It was 
implemented in 2003 under the ICGP auspices. 

 Patients recruited have signifi cant proven CHD, 
i.e. a history of MI, CABG or PCI. The programme 
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involved 20% of general practices (480 general 
 practitioners (GPs)). Participating patients were invited 
to attend on a quarterly basis over a number of years, 
with continuing care being implemented according to 
defi ned clinical protocols. GPs provided information 
to patients on lifestyle factors, notably, smoking, diet 
and physical activity. Practices had access to and could 
refer patients to community services, including smok-
ing cessation, physical activity and dietary advice. 

 The aim of this study was to determine how rou-
tinely recorded data could predict early the likelihood 
of patient non-adherence to a primary care-delivered 
secondary prevention programme for established 
coronary heart disease (CHD), with patients with 
CHD invited to attend four times per year.   

 Methods  

 Study design 

 GP-recorded data held in the central database enab-
led analysis of association of early  administrative, 
erapy  &  Population Science, University College Dublin, Woodview House, 
il: patricia.fi tzpatrick@ucd.ie    
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 socio-demographic and clinical factors with subse-
quent programme non-adherence. The study sample 
was selected to allow a possible two-year recorded 
follow-up period in which patients could take up 
invitations.   

 Measurements 

 Administrative recordings of visit dates and intervals 
between visits, baseline results of key parameters and 
early changes were examined in relation to non-adher-
ence. Delay in attending was based on mean interval 
of all patients between visits. The targets were those 
recommended by the Third Joint Task Force of the 
European Society of Cardiology (7): total cholesterol 
 �  5 mmol/l, LDL cholesterol  �  3 mmol/l, non-smoker, 
systolic blood pressure  �  140 mmHg, diastolic  �  90 
mmHg, fasting blood glucose  �  6 mmol/l, exercise  �  
210 min/week. Having a general medical card (GMS 
card, awarded based on means-tested eligibility for 
free medical services) was used as a proxy for social 
deprivation in those aged under 70 years. At the time 
of the study, all those aged 70 years or older were 
automatically awarded a GMS card.   

 Outcome and statistical analysis 

 Non-adherence was defi ned as attending no more 
than three GP visits ever; chosen as it represented 
less than one year ’ s engagement with what was 
intended to be a long term secondary prevention 
programme. Factors associated with programme 
non-adherence on univariate analysis were entered 
into a backward stepwise logistic regression to 
determine independent factors. SAS statistical soft-
ware (SAS version 9, SAS, North Carolina, USA) 
was used.    
Variable signifi cant on univariate analysis 
entered into logistic regression model

Non-adherence
(�3 visits)

A
(�
 Results 

 In the study 10 851 patients were included. Most 
patients were male (75.8%); mean age was 66.2 
(range: 41 – 85). 1330 patients (12.3%) attended  �  3 
visits ever. 

 On univariate analysis, longer interval ( �  mean) 
between visits 1 and 2, being a smoker, being advised 
about smoking cessation, level of exercise outside 
target at fi rst visit, being referred for additional exer-
cise, total cholesterol level outside target, referral to 
a dietician and not having a family history of CHD 
were each signifi cantly associated with non-adher-
ence on univariate analysis (Table I). 

 Age, gender, unemployment status or having a 
medical card (in under 70s), systolic or diastolic 
blood pressure outside target at fi rst visit, change in 
blood pressure between fi rst and second visits, low 
density lipoprotein cholesterol, body mass index, 
weight or waist circumference outside target at fi rst 
visit, advice to lose weight at fi rst visit and overall risk 
factor score at baseline were not signifi cantly associ-
ated with non-adherence. Mean HbA1c in those who 
were diabetic ( n   �  3404) did not differ between those 
who adhered or not (7.09 versus 7.12). 

 A longer interval between visits 1 and 2, smok-
ing, not having a family history of CHD and being 
outside target for exercise at baseline remained 
 signifi cantly associated with non-adherence after 
multivariate regression (Table I) .    

 Discussion  

 Main fi ndings 

 In this study of patients with established CHD, 
early independent predictors of failure to adhere to 
the primary care-delivered secondary prevention 
Table I.     Association of factors with non-adherence
dherence
 3 visits)

Univariate analysis
OR (95% CI)

Multivariate analysis,
fi nal model OR (95% CI)
Interval visit 1–visit 2 � mean 474/1330 1088/9521 3.56b 3.45b

35.6% 11.4% (3.17–4.01) (3.05–3.91)
Smoker 203/1328 1192/9520 1.26 1.20a

15.3% 12.5% (1.07–1.48) (1.01–1.44)
Exercise at visit 1 outside target 747/1299 4589/9362 1.41 1.31b

57.5% 49.0% (1.25–1.58) (1.15–1.48)
Referred for exercise 40/1330 179/9521 1.62b –

3.0% 1.9% (1.14–2.29)
Total cholesterol at visit 1 outside target 477/1315 3142/9462 1.45a –

36.3% 33.2% (1.02–1.29)
Referred to dietician at visit 1 278/1330 1736/9521 1.19a –

20.9% 18.2% (1.03–1.37)
No family history of CVD 765/1243 3681/8852 1.14a 1.17a

61.5% 58.4% (1.01–1.29) (1.02–1.33)
 aP � 0.05, bP � 0.01, – not included in fi nal model. 
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programme were delays in attending appoint ments 
 during the fi rst months, lack of a known family his-
tory of CHD, smoking and low levels of exercise at 
fi rst visit. These lifestyle risk factors have persisted 
post serious cardiac event plus cardiac rehabilitation 
for many patients prior to entry into Heartwatch. 

 Although in studies of cardiac rehabilitation 
females are less likely to adhere, (8) we did not fi nd 
gender in this study to be associated with non-adher-
ence. In this programme patients were recruited by 
GPs subsequent to a cardiac event and, for many, 
cardiac rehabilitation; female patients attend GPs 
more commonly than men and may have longer, 
more established relationships with their GPs (9) 
that may have assisted with adherence to the second-
ary prevention programme proposed.   

 Strengths and limitations 

 In general it is considered that risk factor control in 
patients with established CHD remains poor with 
routine care paths alone. Studies of cardiac rehabili-
tation without any follow up programmes show that 
over time patients revert in part to previous lifestyle 
habits (10,11). It is recognized that sustained long-
term treatment usually follows a successful negotia-
tion between patient and general practitioner (12). 
While there have been studies examining adherence 
to hospital-delivered cardiac rehabilitation, there is 
little known specifi cally regarding predictors of 
adherence to subsequent secondary prevention in the 
GP setting at a time removed from the initial trauma 
of the cardiac event (13). 

 Calls have been made for development of stan-
dardised audit methods in the context of modern 
records systems (14); our fi nding of delays in attend-
ing for routine visits in the fi rst year associated with 
subsequent failure to adhere to the programme 
would be easily noted using modern recording. 

 In this study, we used the existing database for 
analysis; qualitative study would allow deeper inves-
tigation of the reasons for non-adherence.    

 Conclusion 

 The fi ndings suggest that early engagement with 
preventive programmes and the GP and prioritis-
ing of attendance within other lifestyle priorities, are 
important factors in maintaining adherence. Early 
identifi cation by GPs of those who fail to attend 
on time or who defer appointments, in addition to 
persistence of lifestyle factors unchanged by a prior 
serious cardiac event should serve as a warning 
sign that targeted interventions to maintain adher-
ence in  primary care-delivered secondary prevention 
 programmes are necessary.   
 Acknowledgements 

 Irish College of General Practitioners. Funding 
received from Health Research Board and the Irish 
Heart Foundation. 

  Declaration of interest:  The authors report no 
confl icts of interest. The authors alone are respon-
sible for the content and writing of the paper.     

 References 

  Bennett K, Kabir Z, Unal B, Shelley E, Critchley J, Perry I, 1. 
et al. Explaining the recent decrease in coronary heart dis-
ease mortality rates in Ireland, 1985 – 2000. J Epidemiol 
Community Health 2006;60:322 – 7.  
  Wilt TJ, Bloomfi eld HE, MacDonald R, Nelson D, Rutks I, 2. 
Ho M, et al. Effectiveness of statin therapy in adults with cor-
onary heart disease. Arch Intern Med. 2004;164:1427 – 36.  
  Antithrombotic Trialists ’  Collaboration. Collaborative meta-3. 
analysis of randomised trials of antiplatelet therapy for pre-
vention of death, myocardial infarction, and stroke in high 
risk patients. Br Med J. 2002;324:71 – 86.  
  Critchley J, Capewell S. Smoking cessation for the secondary 4. 
prevention of coronary heart disease. Cochrane Database 
Syst Rev. 2004;1:CD003041.  
  Taylor RS, Brown A, Ebrahim S, Jolliffe J, Noorani H, Rees K, 5. 
et al. Exercise-based rehabilitation for patients with coronary 
heart disease: Systematic review and meta-analysis of rand-
omized controlled trials. Am J Med. 2004;116:682 – 92.  
  Heartwatch Report. Dublin: National Programme Centre, 6. 
Independent National Data Centre; 2004.  
  De Backer G, Ambrosioni E, Borch-Johnsen K, Brotons C, 7. 
Cifkova R, Dallongeville J, et al. European Society of Cardi-
ology Committee for Practice Guidelines. European guide-
lines on cardiovascular disease prevention in clinical practice: 
Third joint task force of European and other societies on 
cardiovascular disease prevention in clinical practice (consti-
tuted by representatives of eight societies and by invited 
experts). Eur J Cardiovasc Prev Rehabil. 2003;10:S1 – 10.  
  Willich SN, Muller-Nordhorn J, Kulig M, Binting S, 8. 
Gohlke H, Hahmann H, et al., for the PIN Study Group. 
Cardiac risk factors, medication, and recurrent clinical events 
after acute coronary disease. Eur Heart J. 2001;22:307 – 13.  
  Twardella D, Merx H, Hahman H, Wusten B, Rothenbacher D, 9. 
Brenner H. Long-term adherence to dietary recommendations 
after inpatient rehabilitation: Prospective follow up study of 
patients with coronary heart disease. Heart 2006;92:635 – 40.  
  Capewell S, O ’ Flaherty M. Maximising secondary preven-10. 
tion therapies in patients with coronary heart disease. Heart 
2008;94:8 – 9.  
  Toft UN, Kristofferson LH, Aadahl M, vonHuth Smith L, 11. 
Pisinger C, Jorgensen T. Diet and exercise intervention in a 
general population — mediators of participation and adherence: 
The Inter99 Study. Eur J Public Health 2006;17:455 – 63.  
  Jackson L, Leclerc J, Erskine Y, Linden W. Getting the most 12. 
out of cardiac rehabilitation: a review of referral and 
 adherence predictors. Heart 2005;91:10 – 14.  
  http://menshealthforum.org.uk (accessed February 2010).  13. 
  Beswick AD, Rees K, Griebsch I, Taylor FC, Burke M, West 14. 
RR, et al. Provision, uptake and cost of cardiac rehabilitation 
programmes: improving services to under-represented 
groups. Health Technology Assessment 2004;8:41 (Executive 
Summary).    


