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aims: Despite its documented efficacy, cardiac rehabilitation (CR) is still not well implemented 

in current clinical practice. Aims of the present study were to assess CR uptake rates in the 

Netherlands, and to identify factors that determine uptake. 

 

methods: The cohort consisted of persons insured  with Achmea Zorg en Gezondheid. 

Based on insurance claims, we assessed CR uptake rates in 2007 among patients with 

an acute coronary syndrome (ACS), patients who underwent coronary artery bypass graft 

surgery (CABG), percutaneous coronary intervention (PCI) or valvular surgery, and patients 

with stable angina pectoris (AP) or chronic heart failure (CHF). In addition, we evaluated the 

relation between CR uptake and demographic, disease-related and geographic factors, for 

patients with an ACS and/or intervention.

 

results: The CR uptake rate in the entire cohort (n=35,752 ) was 11.7%. The uptake 

rate among patients with an ACS and/or intervention (n=12,201) was 28.5% as opposed 

to 3.0% among patients with CHF or stable AP (n=23,551). The highest CR uptake rate 

was observed in patients who underwent cardiac surgery (58.7%). Factors associated with 

lower CR uptake were: female sex, older age, elective PCI (as compared to acute PCI), 

unstable angina pectoris (as compared to myocardial infarction), larger distance to the 

nearest provider of CR, and co-morbidity.

  

conclusion: A minority of Dutch patients eligible for CR received CR. Future implementation 

strategies should focus on females, elderly patients, patients with unstable angina pectoris 

and/or after elective PCI, patients with long travelling distances to the nearest CR provider, 

and patients with co-morbidities.

key words: Cardiac Rehabilitation; Secondary Prevention; Health Care Quality
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introduction

Cardiac rehabilitation (CR) programs have been shown to reduce morbidity and mortality after 

cardiac events and therapeutic interventions, with reported relative risk reductions in all-cause 

and cardiac mortality of 20% and 26% respectively.1 Currently, CR is widely recommended for all 

patients with an acute coronary syndrome (ACS), and for those who have undergone coronary 

revascularization (coronary artery bypass graft surgery [CABG] or percutaneous coronary 

interventions [PCI]), or valvular surgery.2,3 Recent studies show that CR is also beneficial for 

patients with other chronic cardiovascular conditions such as stable angina pectoris (AP), chronic 

heart failure (CHF), and for subjects with a high risk for developing cardiovascular disease.4 

Because chronic cardiovascular disease often reflects long-term patterns of unhealthy lifestyles, 

benefit is not automatically achieved through cardiac interventions and pharmacological 

management alone in these patients. Additional support to regain physical capacity, improve 

psychosocial condition and to achieve lifestyle changes is now considered a crucial part of the 

treatment of these patients.2,5-7

Despite its documented efficacy and cost-effectiveness, CR is still not well implemented 

in current clinical practice. In the European Cardiac Rehabilitation Inventory Survey (ECRIS) it 

was recently estimated that fewer than half of eligible cardiovascular patients in Europe are 

referred to CR, with referral rates varying from less than 3% up to 90%.8 About half of the 

countries estimated the number to be lower than 30%. Although generally indicating low 

CR uptake rates, the results of this survey should be interpreted with caution as they were 

based on estimates by national CR organizations / working groups rather than on systematically 

recorded patient data. Moreover, CR referral rates may not reflect actual CR uptake rates,9 as 

referred patients may eventually not be enrolled into a CR program due to various reasons 

(e.g. lack of insurance coverage, lack of motivation, or a large travelling distance). Therefore, 

actual CR uptake rates may even be lower than referral rates. At current, little is known about 

precise CR uptake rates and factors that determine CR uptake in European countries. Therefore, 

the purpose of this study was to assess CR uptake rates for patients eligible for CR in the 

Netherlands and to identify demographic, disease-related, and geographic determinants related 

to this uptake. 

methods

cardiac rehabilitation in the netherlands 
Based on previous national and international guidelines, the Dutch CR guideline was updated 

in 2004.10 Traditional CR indications (ACS, including myocardial infarction and unstable AP, 

CABG, and PCI) were extended with other diagnoses/interventions: valvular surgery, stable AP, 

CHF, high risk groups for cardiac diseases, patients with an implantable cardioverter defibrillator 

[ICD], and patients who underwent cardiac transplantations. In these guidelines it was stated 

that patients entering CR should be offered an individualized rehabilitation programme with 
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a typical duration of 6 to 12 weeks, consisting of group-based therapies (exercise training, 

relaxation and stress management training, education therapy, and /or lifestyle change therapy) 

and, when indicated, of additional individual counselling (e.g. by a psychotherapist or dietician). 

In the Netherlands it is mandatory to have health insurance. Reimbursement for outpatient 

CR is provided by all insurance companies on the condition that a patient is referred by a 

cardiologist. Only for a small group of patients (CHF or stable AP without intervention) CR is not 

completely covered.

population
The cohort consisted of subjects insured for the entire year 2007 with Achmea Zorg en Gezondheid, 

a Dutch health insurance firm covering approximately 17% of the Dutch population (2.8 million 

insured persons) in that year. The population insured with Achmea includes people from all age 

categories and from both urban and rural areas. We assessed whether the Achmea population was 

representative for the Dutch population by comparing the percentages of subjects receiving open 

heart surgery and PCI in the study cohort with percentages obtained from a national registry.11-13 

Patients were identified through administrative insurance claims during 2007. In The 

Netherlands, claims are filed according to a national classification system based on a combination of 

the hospital registration of diagnoses (International Classification of Diseases, 9th Revision, Clinical 

Modification [ICD-9-CM] codes)14 and applied therapeutic interventions. Based on indications for 

CR according to the Dutch guidelines for CR, the following patient groups were included: (10) 

patients who underwent CABG, valvular surgery and/or PCI (both acute and elective), and patients 

with ST-elevation MI (STEMI), non ST-elevation MI (non STEMI), unstable AP, stable AP, and CHF. 

Only patients who survived the first year following the cardiac event or intervention were included. 

In patients with multiple diagnoses or interventions, indication for CR was attributed to a 

single diagnosis, assigning a higher priority to diagnoses and interventions with a higher expected 

CR uptake rate according to previous research.9,15,16 For instance, when a patient was diagnosed 

with unstable AP and had also undergone CABG, the indication for CR was attributed to CABG. 

The following steps were used to select patients and their underlying diagnosis and/ or intervention 

which indicated CR:

1) All patients who underwent one of the following interventions were retrieved from 

the database (in this order): CABG, valvular surgery, PCI acute and PCI elective. Each 

patient was retrieved only once.

2) For patients who underwent CABG, valvular surgery, or PCI, we linked one of the 

following diagnoses (established in the previous twelve months) to these interventions 

(in this order): STEMI, non STEMI, unstable AP, stable AP and CHF. If no diagnosis was 

found, patients were retained in the study dataset without listed diagnosis.

3) The database was searched again, selecting from the remaining patients those with 

the following diagnoses in the year 2007 (in this order): STEMI, non STEMI, unstable 

AP, stable AP or CHF. These groups include patients who did not undergo one of the 

aforementioned interventions during the study period.
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Patients were categorised as having received CR when an insurance claim was filed for at least 

one CR treatment modality during the first 12 months after the cardiac event or intervention. 

Both claims by hospitals and specialized rehabilitation clinics were included. In hospitals, CR 

claims are filed by cardiologists both for individual counselling or for group-based education 

therapy. Additionally, claims can be filed by other health professionals for the CR needs 

assessment procedure, exercise training programs, and lifestyle change programs. Specialized 

rehabilitation clinics file claims according to the total amount of consulting hours spent on CR 

without specification of therapeutic modalities.

determinants of cr uptake 
In order to study determinants of CR uptake, we defined the following subgroups:

1) Patients who underwent one of the following interventions: CABG, valvular surgery, 

acute PCI, elective PCI (irrespective of diagnosis).

2) Patients with an acute coronary syndrome (ACS ), including patients with STEMI, non 

STEMI, and unstable AP, who did not undergo an intervention. 

Patients with chronic cardiovascular disease without intervention were not analyzed for 

determinants of CR uptake, because, due to the chronic nature of these diagnoses, it cannot be 

excluded that these patients already participated in a CR program before the study period. In 

addition, as opposed to patients in the first two groups, CR is not always completely reimbursed 

in these patients. 

Possible determinants of CR uptake that were analyzed included patient demographics 

(sex and age), disease related factors (type of intervention, diagnosis and co-morbidity) and 

distance to the nearest CR facility (i.e. shortest distance from the patient’s home to the nearest 

available CR facility based on zip codes). The presence of co-morbidities was based on pharmacy 

claims (Appendix I).

statistical analyses
The proportion of patients receiving CR (CR uptake rate) was determined for all diagnostic 

groups. Subsequently, logistic regression analysis was performed to identify demographic (sex 

and age), disease related (intervention, diagnosis and co-morbidity based on medication use) 

and geographic (distance to nearest CR facility) determinants of CR uptake in two groups (i.e., 

patients who underwent an intervention and patients with an ACS without intervention). In 

order to evaluate the influence of the patient selection procedure on the results of this study, we 

performed a sensitivity analysis. In this analysis, the order in which the database was searched 

for interventions and diagnoses was switched (switching STEMI with non-STEMI and CABG with 

acute PCI) and, consequently, CR uptake rates and odds ratios were re-calculated. All analyses 

were performed using SAS Version 9.1 (SAS, Cary, NC, USA) and R version 2.13.1.17
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results

The percentages of people insured with Achmea receiving open heart surgery in 2007 (0.89%) 

or a PCI (2.06%) were similar to these percentages in the entire Dutch population (1.02% and 

2.13%, respectively) in that year.12 Also for 2006 and 2008 these percentages were similar.11,13 

cr uptake rates
A total of 35,752 patients were included. Table 1 gives an overview of the cohort characteristics 

and CR uptake rates. The mean age of the included subjects was 67.5 ± 12.44 years; about half 

of the patients was at least 70 years of age (48.2%). The majority of the included patients were 

males (59.9%). The uptake rate of CR in the entire cohort was 11.7%. Among patients with an 

ACS and/or intervention (n=12,201) the CR uptake rate was 28.5%. From these, patients who 

underwent CABG or valve surgery had the highest uptake rate (58.7%) and patients with an 

ACS without an intervention had the lowest uptake rate (9.8%). The CR uptake rates in patients 

with chronic diagnoses (n=23,551) were substantially lower: 2.6% in patients with stable AP 

and 3.7% in CHF patients, with an overall CR uptake rate of 3.0%. Co-morbidity, as specified 

in Appendix I, was present in 44.1% of the included patients (n=15,778). The majority (55.9%) 

of the patients lived within 5 km of the nearest CR facility (n=19,974); the mean distance was 

5.6 ± 5 km.

determinants of cr uptake 
Table 2 shows the results of the regression analysis on determinants of CR uptake among 

patients who underwent a therapeutic intervention (model 1) and patients with an ACS without 

intervention (model 2). In both models, female sex (OR: 0.82 and 0.59 respectively) and older 

age were associated with a lower CR uptake rate. Considering the type of intervention in 

model 1, patients who underwent cardiac surgery were more likely to get CR than patients 

who underwent acute PCI (OR: 2.76 for CABG, 1.78 for valvular surgery). Conversely, patients 

who underwent elective PCI were less likely to get CR as compared to patients after acute PCI 

(OR: 0.48). All co-morbidities that were studied (diabetes, diseases related to the locomotor 

apparatus, lung disease and psychiatric diseases) were associated with lower CR uptake rates 

in patients who underwent an intervention (model 1). In model 2, both patients with STEMI 

and non-STEMI were more likely to get CR than patients with unstable AP (OR: 9.26 and 8.51 

respectively). Finally in both model 1 and 2, a larger distance to the nearest CR provider (i.e. > 

15 km) was associated with a lower CR uptake in patients who underwent an intervention (OR 

0.49, CI 0.39-0.62). 
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table 1 – Cohort characteristics and crude rates of CR uptake

characteristic patients (n) part of cohort (%) patients receiving cr (n) cr uptake (%)

gender

        Men 21,432 59.9 3,087 14.4

        Women 14,320  40.1 1,098 7.7

age (years)

        < 40 717 2.0 97 13.5

        40 - 49 2,381 6.7 469 19.7

        50 - 59 6,164 17.2 1107 18.0

        60 - 69 9,029 25.3 1308 14.5

        70 - 79 11,199 31.3 1009 9.0

        80 - 89 5,837 16.3 191 3.3

        >= 90 425 1.2 4 0.9

diagnosis and intervention

  ACS and/or intervention 12,201 34.1 3,483 28.5 

        ACS with intervention 7,009 19.6 2,975 42.4

                CABG/ valvular surgery 2,257 6.3 1,325 58.7

                PCI acute 1,735 4.9 889 51.2

                PCI elective 3,017 8.4 761 25.2

        ACS without intervention 5,192 14.5 508 9.8

                STEMI 391 1.1 117 29.9

                Non STEMI 695 1.9 180 25.9

                Unstable AP 4,106 11.5 211 5.1

  Chronic diagnosis 23,551 65.9 702 3.0

        Stable AP 14,953 41.8 383 2.6

        CHF 8,598 24.0 319 3.7

comorbidities

        Lung diseases 7,554 21.1 719 9.5

        Psychiatric diseases 4,037 11.3 409 10.1

        Locomotor apparatus diseases 896 2.5 109 12.2

        Diabetes 7,343 20.5 707 9.6

        None of the above 19,961 55.8 2,612 13.1

distance to nearest cr provider (km)

        0 – 5 km 19,974 55.9 2,298 11.5

        5– 10 km 8,332 23.3 1,065 12.8

        10 – 15 km 3,683 10.3 480 13.0

         > 15km 2,050 5.7 176 8.6

        Missing 1,713 4.8 166 9.7

entire cohort 35,752 100.0 4,185 11.7

AP= angina pectoris; CABG= coronary artery bypass graft; CHF= chronic heart failure; CR = cardiac 

rehabilitation; km= kilometres; PCI= percutaneous coronary intervention; SD= Standard deviation;  

STEMI= ST-elevation myocardial infarction. 
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table 2 – Logistic regression analysis of determinants of cardiac rehabilitation uptake in patients who 

underwent a therapeutic intervention (model 1), and patients with an acute coronary syndrome without 

intervention (model 2)

model 1 (intervention)

n=7,009

model 2 (acs, no intervention)

n=5,192

patients (n) odds ratio (95% ci) patients (n) odds ratio (95% ci)

(intercept) 0.52 (0.43-0.63) 0.05 (0.04-0.07)

gender

    Male 4,940 reference category 2,824 reference category

    Female       2,069 0.82 (0.73-0.93)      2,368 0.59 (0.47-0.73)

age 

    < 40         118 2.24 (1.50-3.36)         276 1.06 (0.61-1.84)

    40 - 49         568 3.23 (2.62-3.99)         589 1.90 (1.34-2.68)

    50 - 59       1,562 2.60 (2.24-3.02)         989 1.94 (1.44-2.61)

    60 - 69       2,107 1.82 (1.59-2.08)      1,070 2.06 (1.55-2.75)

    70 - 79       2,084 reference category      1,319 reference category

    80 - 89         551 0.41 (0.32-0.52)         858 0.39 (0.26-0.58)

    >= 90           19 0.11 (0.01-0.82)           91 0.08 (0.01-0.59)

intervention 

    CABG    1,799 2.76 (2.31-3.31)

    Valvular surgery       458 1.78 (1.31-2.42)

    PCI (elective)    3,017 0.48 (0.41-0.56)

    PCI (acute)     1,735 reference category

diagnosis 

    STEMI 1,696 1.88 (1.6-2.21)         391 9.26 (7.05-12.15)

    Non STEMI 725 1.45 (1.2-1.76)         695 8.51 (6.72-10.76)

    Unstable AP 2,100 reference category      4,106 reference category

    Stable AP 1,717 0.72 (0.62-0.84)

    HF 74 0.66 (0.40-1.09)

    None of the above 697 1.15 (0.90-1.46)

comorbidity 

    Diseases locomotor apparatus 151 0.69 (0.48-1.00)         146 1.70 (1.00-2.88)

    Diabetes 1,344 0.70 (0.61-0.80)         933 0.70 (0.53-0.93)

    Lung disease 1,203 0.85 (0.73-0.98)      1,089 0.86 (0.66-1.12)

    Psychiatric disease 662 0.71 (0.59-0.86)         754 0.80 (0.58-1.11)

    No comorbidity 4,263 reference category      2,895 reference category

distance to nearest cr provider 

    < 5.00 km 3,705 reference category      3,043 reference category

    5.00 – 9.99 km 1,664 1.07 (0.94-1.22)      1,149 1.07 (0.84-1.37)

    10.00 – 14.99 km 860 0.84 (0.71-0.99)         483 0.83 (0.59-1.18)

    >= 15.00 km 417 0.49 (0.39-0.62)         288 0.60 (0.37-0.98)

    Missing      363 0.67 (0.52-0.85)         229 1.02 (0.62-1.67)

ACS= acute coronary syndrome; AP= angina pectoris; CABG= coronary artery bypass graft; CHF= chronic 

heart failure; CI= confidence interval; CR= cardiac rehabilitation; km= kilometre; PCI= percutaneous 

coronary interventions; STEMI= ST-elevation myocardial infarction
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sensitivity analysis 
Switching the order in which the database was searched for eligible patients (selecting non-

STEMI before STEMI, and selecting acute PCI before CABG) resulted in minor changes in the 

allocations of patients to diagnostic and therapeutic categories, and small to negligible changes 

in CR uptake rates. In fact, for the group with an intervention or ACS, switching non-STEMI 

and STEMI resulted in the same number of patients classified as having received CR, whereas 

switching acute PCI and CABG caused 2 out of 12,201 patients (0.016%) previously classified as 

having received CR, being classified as not having received CR. In the logistic regression analysis, 

switching STEMI and non-STEMI priorities led to a mean absolute difference in odds ratios of 

0.008 (model 1) and 0.002 (model 2), with largest differences observed for the non-STEMI 

coefficient (1.45 vs. 1.51, model 1) and (8.51 vs 8.52, model 2). Switching CABG and acute PCI 

(which could only have an effect on model 1) led to a mean absolute difference in odds ratios of 

0.023, with the largest difference observed for the CABG coefficient (2.76 vs. 2.91). 

discussion

This study demonstrates that among patients who were diagnosed with an ACS and/

or therapeutic intervention (CABG, valve surgery or PCI), only 28.5% received CR within the 

following year. CR uptake was even lower in patients with chronic cardiovascular disease that 

were eligible for CR according to the Dutch guidelines (3.0%). Factors associated with lower CR 

uptake were: female sex, older age, type of intervention (i.e. higher CR uptake after CABG and 

lower CR uptake after elective PCI as compared to acute PCI), diagnosis (i.e. lower CR uptake 

in patients with unstable AP as compared with myocardial infarction), comorbidity and a larger 

distance to the nearest CR provider. 

Although CR uptake rates in the present study were generally low, we found a higher CR 

uptake rate for patients after an ACS and/or intervention as compared to an insurance claim 

study in the United States (28.5% versus 12.2%) .16 There may be several explanations for this 

discrepancy. First, Suaya et al. included only patients of at least 65 years of age, whereas all age 

categories were included in the our study. As shown in the results of both studies older age is 

associated with a lower CR uptake rate. Second, differences in eligibility for CR reimbursement 

may play a role. For instance, in contrast with our study, CR after PCI was not reimbursed in the 

U.S. during the study by Suaya et al. Third, travelling distances to the nearest CR provider may 

be longer in the U.S. as compared to The Netherlands. Finally, as our study was performed 10 

years later, the higher CR uptake may also be the consequence of the fact that cardiologists are 

now more familiar with CR guidelines. In agreement with Suaya et al. several other studies with 

varying patient populations and study designs from Australia, Canada and the United States 

also reported low CR uptake rates (<50% in almost all of the studies).9 Studies reporting CR 

uptake rates in European countries are scarce. In a questionnaire study in the United Kingdom 

among patients with acute myocardial infarction and after CABG/PCI in 2003-2004, CR uptake 

rate was estimated at 29%, which is comparable to our study.18 In earlier studies in European 
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countries, CR utilization was even lower: an observational study among French patients with 

an ACS in 1998-1999 demonstrated a CR referral rate of 23%; surveys in Spain and Portugal 

reported CR uptake rates among patients eligible for CR of 2% and 0.7% respectively.19,20 

In patients with chronic cardiovascular conditions (stable AP and chronic heart failure), the 

overall CR uptake rate was much lower than in patients with a recent event or revascularisation 

procedures (3% versus 28.5 %, respectively). A possible explanation for this relatively low 

percentage may be that these patients already received CR at an earlier stage during the course 

of their disease, leading to an underestimation of CR uptake in the present study. However, as 

we included only patients who were newly diagnosed during the study period, we believe that 

this was not the only explanation. Another important explanation may be the fact that CR is 

not completely reimbursed for these indications in The Netherlands. Finally, a lack of physician 

encouragement and the perception that CR is not beneficial for these patients, may explain 

these low CR uptake rates.21 Although previous studies on CR uptake in European countries did 

not assess CR uptake for chronic cardiovascular conditions, results of the ECRIS study suggest 

low CR uptake rates for these patients in most other European countries.8 For patients with 

stable AP and CHF, CR was provided routinely only in a small minority of European countries 

(7% and 14%, respectively), as opposed to 68% for patients after ACS and/or PCI, and 71% for 

patients after CABG.8 Yet, there is abundant evidence that CR, and in particular physical training, 

is highly effective both in patients with stable AP and CHF patients.22-25 Therefore, future studies 

should focus on development of implementation strategies for CR in these patient groups.

The present study shows that, despite available evidence and adequate reimbursement, 

CR is still vastly underutilized in The Netherlands. The results of the European Inventory Survey 

suggest that this problem also exists in most other European countries. Therefore, it is important 

that strategies are developed to increase CR utilization. These strategies should particularly be 

aimed at subgroups that are less likely to receive CR. Considering patient characteristics, older 

age, female sex and the presence of comorbidity were all associated with a lower CR uptake rate 

in our study. These findings are in agreement with other studies.15,23,26-28 Yet, Suaya et al. showed 

that all sex and age groups had lower mortality rates among CR users than among matched 

nonusers, underlining the importance of CR in these subgroups.16 Proposed explanations for low 

participation of women in CR programs include lower referral by physicians, and less support/

encouragement from healthcare personnel and spouses to participate in these programs.29 Low 

CR uptake in elderly patients and patients with comorbidities may also be explained largely by 

lower physician referral due to a low expected benefit by the physician.30 Therefore strategies 

aiming at improving CR uptake in these subgroups should be aimed at increasing physician 

awareness about the benefits of CR in these subgroups, for instance by using a computerized 

decision support system.31 Other strategies that have been shown to be effective are application 

of standardized clinical pathways and/or computer generated, automatic referral systems at 

discharge.32-34 However, it should be noted that these strategies may not be sufficient if patient 

or process related barriers play a predominate role (e.g. cost, lack of insurance coverage, time 

commitment). Therefore, interventions combining automatic referral with a personal discussion 



cr uptake in the netherlands

63

04

with trained health care professionals are even more effective.35

In addition to patient characteristics, diagnosis and type of treatment were also found to 

be determinants of CR uptake. Patients after CABG were most likely to receive CR. Unstable 

angina pectoris was associated with a substantial lower CR uptake rate as compared to patients 

with myocardial infarction. Although both national and international guidelines recommend 

CR for patients with unstable angina pectoris, these findings have also been reported in other 

studies.15,18,27,28. Again, increasing physician awareness of the benefits of CR in these patients 

and automatic referral at discharge may be effective for increasing CR uptake in this patient 

category. Finally, in agreement with another study,30 a larger distance to the nearest provider 

of CR was associated with a lower CR uptake. For these patients, CR participation may be 

increased by offering a home-based CR program. 

limitations 
Our study has several limitations. Using insurance claims we were not able to include several 

variables as possible determinants of CR uptake, such as left ventricular function and some risk 

factors (hypertension, body mass index and smoking behaviour). However, in a recent study by 

van Goel et al. in patients who underwent PCI, only smoking behaviour was of influence

on CR uptake.23 Furthermore, the study design did not permit us to assess CR referral rates. 

Therefore, it is not possible to discern whether low CR uptake rates are actually caused by low 

referral rates or by patient-related factors such as motivation. In order to obtain a more detailed 

picture, future studies should assess both CR referral and uptake rates. Another possible 

limitation concerns the interpretation of CR uptake rates in patients with chronic diagnoses 

(group 3). As discussed, these rates may have been underestimated because these patients 

could have received CR before the study period. Therefore, these patients were not included in 

the evaluation of determinants of CR uptake. Finally, several diagnosis groups that may benefit 

from CR could not be studied due to the low number of patients (e.g. patients with heart 

transplantation, ICD, and congenital cardiac disease.

conclusion 

In conclusion, a minority of Dutch patients eligible for CR actually received CR within the next 

year, with particularly low CR uptake rates in patients with chronic cardiovascular conditions 

(stable AP or CHF). Factors associated with low CR uptake include female sex, older age, elective 

PCI as compared to acute PCI or CABG, unstable AP as compared to myocardial infarction, long 

travelling distances to the nearest CR provider, and co-morbidities. These results underline the 

need for the development of implementation strategies specifically aimed at these subgroups.
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