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Abstract: 

The practical management of heart failure remains a challenge.  Not only are heart failure 

patients expected to adhere to a complicated pharmacological regimen, they are also asked 

to follow salt and fluid restriction, and to cope with various procedures and devices.  

Furthermore, physical training, whose benefits have been demonstrated, is highly 

recommended by the recent guidelines issued by the European Society of Cardiology, but it 

is still severely underutilized in this particular patient population. This position paper 

addresses the problem of non-adherence, currently recognized as a main obstacle to a wide 

implementation of physical training. Since the management of CHF, and even more, of 

training programs, is a multidisciplinary effort, the current manuscript intends to reach 

cardiologists, nurses, physiotherapists as well as psychologists working in the field.  
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Introduction 

It has taken exercise training 20 years to evolve from an experimental setting to a Class I 

recommended non-pharmacological treatment for all stable heart failure (HF) patients (1). 

Patients clearly benefit from regular physical activity by tackling the hallmarks of the 

syndrome, such as early fatigue and dyspnea with exertion. The positive effects in patients 

with HF and reduced ejection fraction (HFREF) have been well established since the nineties 

(2). Evidence has recently emerged, that HF patients with preserved ejection fraction 

(HFPEF) equally improve their physical capacity following exercise training (3,4).  

There is robust evidence that CHF patients who engage in exercise training increase 

their peak aerobic and submaximal exercise capacity (5), mainly by reversing peripheral 

abnormalities, such as endothelial dysfunction, skeletal muscle wasting and ventilatory 

inefficiency (6)(7). Despite initial concerns, aerobic exercise training also favourably affects 

left ventricular remodelling (7). Nevertheless, implementation in clinical practice is still very 

poor (8). 

The delivery of compelling data on the effects on mortality, morbidity, safety and quality 

of life, as well as on the feasibility is instrumental to facilitate the transition from selective 

implementation to a more general adoption of exercise training.  

Because most of the published randomised studies reflect small single centre 

experience, until recently, confirmation on the benefits of exercise training in CHF had to be 

derived from meta-analyses (5,9). Clearly, the results of the “Heart Failure: A Controlled Trial 

Investigating Outcomes of Exercise Training” (HF-ACTION) trial were eagerly awaited, in 

which 2331 HF patients were randomized either to an aerobic exercise training or a usual 

care group in order to determine whether the intervention is able to reduce all-cause mortality 

or all cause hospitalization and to improve quality of life (10). Disappointing at first sight, after 

a median follow-up of 30 months, exercise training led only to a non-significant 7% reduction 

in all-cause mortality or hospitalization. However, after adjustment for pre-specified major 

prognostic factors, the composite primary end point was significantly reduced by 11% 

(adjusted HR 0.89 [95% CI, 0.81–0.99], P = 0.03).  
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Non-adherence: the Achilles’ heel of exercise training programs 

Several arguments have been put forward to understand why the results of HF-ACTION 

failed to meet the expectations (10). These arguments include the non-uniform adherence to 

evidence-based medical and electrical therapy, a high percentage of exercise cross-over 

from patients allocated to the usual care arm and possibly, a low training stimulus. Moreover, 

the  HF population studied in HF-ACTION showed a low risk profile (mean age 59 years, and 

less than 30% female, with preserved exercise tolerance). This is in contrast with the 

classical characteristics of patients after recent hospital admission,  such as those followed-

up in the COACH trial (11), with a mean age of 71 years, 38% women, with important co-

morbidities such as COPD (27%), prior stroke (10%) and atrial fibrillation. According to 

previous experience, the most severe subgroups are most likely to benefit from a supervised 

exercise training program in term of morbidity and mortality (9).  

The most likely explanation, however, reveals the Achilles’ heel of exercise training, 

namely: non-adherence. Only approximately 40% of patients in the exercise group reported 

weekly training volumes at or above the recommended 90 minutes per week at month 3, or 

120 minutes from month 3 to month 12 (12). This low level of adherence to the prescribed 

training regimen is reflected in the considerably smaller than expected increments achieved 

in terms of peak oxygen uptake (peakVO2) (median of 0.6 ml/kg
-1

/min) and 6 minutes walking 

distance (6MWD) (median of 20 meters) after 3 months. Although differences may relate to 

exercise intensity and duration, the observed weighted mean difference in peak VO2 and 

6MWD, based on the data from 1126 patients randomized in 29 trials, was 2.16 ml/kg/min 

and 40.9 meters, respectively (5). Second, post-hoc analyses suggest that adherence to 

larger exercise volumes in HF-ACTION, resulted in significantly greater benefit with regard to 

peakVO2(12). Every metabolic-equivalent (MET)-hour/week increment in achieved exercise 

intensity produced a 5% reduction in the 90-day risks of both death/hospitalization and CV 

death/CV hospitalization (p=0.003 and p=0.009, respectively) (13).  

The results of HF-ACTION exemplify the inherent limitations of current strategies used to 

introduce lifestyle changes. Despite the supportive environment of a well-conducted 

randomized controlled trial, including formal education, activity logs, telephone contact, 

regular visits to the clinic and heart rate monitoring, the median attendance of supervised 

training sessions was only 1.8 times per week, as compared to 3 times per protocol. 

Also in the COACH study, only 39% of patients reported to be compliant with exercise 

recommendations, despite the fact that 80% of them recognized its importance (14). Figures 

on non-adherance may depend on the evaluation method (i.e., questionnaires, activity logs, 

heart rate monitors, pedometers, telemonitoring) and the measures put into place to optimize 

adherence, such as supervised versus home-based interventions. McKelvie et al. (15) 

reported a significant decline from 2.3  0.4 attended sessions per week during the first 
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supervised 3 months to 1.7  0.4 sessions after 12 months home-based training.    

In spite of being the most vulnerable and physically deprived, HF patients are not 

exceptionally unwilling or resistant to implement physical activity into daily life. Based on 

interviews obtained in > 24000 healthy subjects and patients post-myocardial infarction 

recruited for the INTERHEART study (16), the overall percentage of sedentary behaviour 

during leisure time ranged between 37 to 69% in both high and low-income countries. 

Although exercise-based rehabilitation (17) for patients after revascularisation or myocardial 

infarction is associated with a significant mortality reduction of 20-30%, the adherence to 

cardiac rehabilitation is low with a percentage of drop-out ranging from 33–56% during the 

actual program (18). 

The Study Group on Exercise Training in HF of the Heart Failure Association recently 

published a consensus document that provides practical information on the organisation and 

application of exercise training in CHF patients (19). The current paper addresses the 

problem of non-adherence, currently recognized as a main obstacle to a wide implementation 

of physical training. Since the management of CHF, and even more, of training programs, is a 

multidisciplinary effort, (20,21) the current manuscript intends to reach cardiologists, nurses, 

physiotherapists as well as psychologists working in the field.  

 

How to define adherence to exercise.  

Adherence is defined by the World Health Organisation (WHO) as the extent to which a 

person's behaviour - taking medication, following a diet, and/or executing lifestyle changes - 

corresponds to the recommendations of a health care provider (22). Exercise adherence is 

the extent to which a patient acts in accordance with the advised interval, exercise dose and 

exercise dosing regimen. The unit of measure for adherence is performed exercise doses per 

defined period of time reported as a proportion of prescribed exercise doses undergone at 

the prescribed time interval.                                                       

Exercise persistence is the accumulation of time from initiation to discontinuation of 

therapy, measured by time metric (e.g. number of weeks/months etc. to discontinuation). 

Practically speaking, patients can be divided into three categories in terms of their 

adherence to prescribed therapeutic regimen, such as exercise (this classification was 

originally introduced to evaluate the adherence to hypertensive drug administration (22-24)). 

The first category is adherent patients, i.e. patients who adhere both to the number of training 

sessions prescribed as well as to the duration of the prescribed cycle (e.g. the duration of a 

structured program) in at least 80%. The second category consists of non-adherent patients, 

who adhere less than 20% to the prescribed number of trainings and their duration. The third 

category corresponds to the partially adherent patients who carry out the prescribed 

exercises, yet tend to omit some of them or do not carry them out at the prescribed duration.  
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How to assess adherence to exercise.                                                                     

Exercise training is ideally prescribed according to the FITT acronym, which stands for 

frequency, intensity, time and type. Frequency refers to the number of physical training 

sessions during a specific time period; intensity refers to the physiological effort associated 

with participation in a special type of exercise training; time refers to the duration of execution 

of a single exercise training session; type finally indicates the exercise modality. Three 

different modalities are generally prescribed in HF patients, ie aerobic endurance (continuous 

and interval), strength/ resistance training and respiratory muscle (19). Therefore, 

assessment of adherence should include all the above mentioned components (table 1).            

The assessment of patients’ adherence differs depending on whether the exercise 

training program is hospital- (in- or out-patient setting) or home-based.  

Adherence can be assessed by subjective and/or objective methods. The subjective 

methods include physical activity questionnaires and diaries filled in by patients. Objective 

methods include the recording of data from pedometers, accelerometers, pulsometers (heart 

rate monitoring) and ECG telemonitoring (25). The advantages and disadvantages of these 

different methods are presented in Table 2. In order to definitely rule out whether exercise 

training has a benefit on morbidity and mortality, adherence to prescribed exercise regimens, 

as well as physical activity performed in addition to the prescribed regimen (whether it 

concerns a training or a control group, where some form of physical activity is always advised 

as part of good medical practice in the follow up of a cardiac patient) should be taken into 

account. Nevertheless, it is likely that adherence to exercise in daily practice is even more 

problematic compared to pharmacological therapy, where it is known to be quite poor, 

especially in a home-based, non-monitored setting. In the hospital-based setting, adherence 

can be directly monitored by the caring staff.  Instead in a home-based setting, different 

options have been envisaged: regular home visits by nurses, planned controls in a 

rehabilitation or specialised centre, remote monitoring performed via telephone, web, or by 

transmission of a report to a monitoring centre, can be considered.   

 

Barriers for exercise in HF 

According to the WHO, adherence is simultaneously influenced by several factors, such 

as ‘patient related factors’ ,’social and economic factors’ , ‘factors related to the health care 

team/system’ , ‘condition related factors’ and ‘therapy related factors’. Knowledge regarding 

patients’ barriers for non-adherence and reasons for dropout from cardiac rehabilitation 

programs may provide guidance to design successful strategies to increase participation. The 

main factors are discussed below (Table 3). The ability of patients to follow exercise 

recommendations is frequently compromised by more than one barrier, usually related to 
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different aspects of the problem.  

 

Patient-related factors 

Older age, a low level of education, being socioeconomically disadvantaged and minority 

status are related to poor adherence to cardiac rehabilitation in general. (26,27).  In addition, 

there are specific reasons, reported by cardiac patients themselves, which reduce adherence 

to physical activity, such as having inadequate social support, anxiety and depression (26,28-

32). Other factors include logistical problems, such as travelling to the rehabilitation centre, 

lack of motivation for exercise, not having time or laziness (33-38). Barriers may be different 

for men and women (38). Specifically women described exercise as tiring and painful and 

they dislike public or mixed-gender exercise programs (26). Women are more likely to drop 

out because of medical (non-cardiac) problems and family obligations, and may have less 

time to devote to exercise than men because of their multiple roles and commitments to work, 

family and community activities. In contrast, male cardiac patients more often reported 

factors, such as being ‘too lazy’, finding that the exercises were ‘boring’ and that cardiac 

rehabilitation programs ‘interfered with work’ (37,39). Specifically for HF patients, we know 

that their mean age is over 70 years, patients are often living alone, and find themselves less 

supported to be active or to bring them to a training facility (40,41). Some HF patients also 

consider that slowing down and becoming more sedentary is part of the normal ageing 

process (42). 

 

Social and economic factors. 

Social factors can both positively and negatively affect the possibilities to exercise. For 

example marital disruption negatively impacts access to resources and support necessary for 

positive lifestyle changes in cardiac patients (26). Economic factors such as a lack of 

reimbursement for participation in a rehabilitation program or transportation issues can be 

barriers for patients with lower socio-economic status. 

 

Health care team/system,  

One of the health care system factors that is a barrier for adherence to exercise is related 

to the limited availability of rehabilitation programs or exercise facilities that are suitable for 

HF patients. Not all cardiac rehabilitation centres have special programs for HF patients and 

patients might not be able to participate fully in existing cardiac rehabilitation programs due to 

their symptoms, physical status or length of a program. Another factor is the capacity and 

expertise of cardiac rehabilitation centres, to serve a large HF population. A barrier related to 

the heart care team is the lack of referral of HF patients to cardiac rehabilitation but also even 

mentioning the importance of physical activity. In general less then 60% of cardiac patients 
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eligible for cardiac rehabilitation actually are referred by their physician (43) even much lower 

depending on country. In a recent national audit of cardiac rehabilitation in the UK, only 1% of 

patients were referred for HF, and a quarter of programs excluded patients with HF (44). 

Another study showed that many providers never mentioned exercise, leading patients to 

believe it less important, or gave advice that was vague or even discouraging (42). 

 

Condition related factors  

Factors related to the condition of the patient are the severity of symptoms, the level of 

disability, the rate of progression, and the impact of co-morbidities, leading to a more 

complex regimen with a higher risk for non-adherence (40). HF symptoms such as fatigue 

and symptoms are clear barriers to start and continue exercising. Exacerbation leading to 

hospitalization often leads to deconditioning and might demotivate patients to resume their 

activities. Comorbidity is a serious problem in HF patients (45) that might hinder patients’ 

ability to follow a standard exercise recommendation or program, and both duration of HF 

and increasing number of comorbid conditions are predictors of non-adherence (41). Special 

attention should be paid to patients with depressive symptoms or cognitive problems that 

often coexist in HF(46,47).   

Patients reported that fluctuating health and co-morbid conditions affected their 

engagement in exercise, although patients differed as to willingness to persist in activity 

despite symptoms.  Conditions such as arthritis were more of a barrier to exercise than HF 

for some patients, and cardiovascular clinicians seemed unable to offer much support in this 

area (42).  Patients also may not consider that exercise is specifically beneficial for HF, as 

well as overall health (42).  

 

Therapy related factors. 

Although at first sight exercise might not be a complicated advice, for a significant 

proportion of cardiac patients it is difficult to include regular exercise into their daily life. Some 

patients would prefer activities that are useful, such as gardening, or that incorporate a social 

element, such as bowling or dancing rather than a pure exercise regimen (42). Patients 

allowed to choose their own exercise activities following a period of supervised exercise 

training, increased submaximal exercise capacity over the next 12 months compared to those 

involved in continuously supervised exercise or usual care (48). 

 

Motivation 

Motivational factors are those which cause someone to behave or act in either a goal-

seeking or satisfying manner (49). There is only limited literature describing factors that 

increase the motivation for physical activity. These are mainly related to the factors 
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associated with the patients themselves, the social interaction during exercise, the condition 

of the patient and the therapy. In a small qualitative study of 22 HF patients (7 women) in 

NYHA functional class I – III, patients who were self-motivated to be more active were better 

able to describe tangible benefits of exercise such as maintaining autonomy, or reducing 

dizziness. Interestingly, they seldom mentioned benefits specifically related to their HF (42). 

Cardiac patients in general report different motivational aspects related to following the 

advice to exercise such as increasing self-confidence (38,50,51), to “sorting your life out” 

(36), to improve performances of tasks at home simply, enjoyment of exercise (37,50,52) or 

to improve appearance. The factors might be motivating to HF patients, since regular 

exercise might increase their abilities to do more daily activities and tasks at home, leading 

to a more highly valued independence (6,53). 

Another motivating factor might be a higher social interaction either with family members 

or with others (36,38,50). Although HF patients not always have a strong social support 

system (54), they might be motivated to be active in an exercise group or with family 

members to be less isolated.  

In general, motivational factors reported by men and women differed. Men’s motivational 

factors were often related to getting physically fit (health, weight loss) (50)and professional 

support (50,55), whereas women reported factors related to social interaction, social support 

(27,52,56) and prevention of osteoporosis (37).  

 

Overcoming Barriers: What Strategies Work? 

Despite the known problem of poor adherence to exercise in patients with HF, there is 

unfortunately little evidence for interventions to improve adherence. In a systematic review of 

controlled studies evaluating interventions to increase initiation and maintenance of exercise, 

9 studies in 11 papers were reviewed (57). Only 4 studies included more than 100 patients, 

and 5 followed patients for 6 months or more.  Exercise was measured in multiple ways, 

primarily self-reported (either through recall or by concurrent diary) frequency of attendance 

at supervised exercise sessions, frequency of reported exercise, calculated energy 

expenditure in kcal/kg/day, and minutes spent walking or in exercise sessions. Only one 

study used an objective measure of distance walked (pedometer), and none of the published 

papers reported MET hours.   

In the short term (< 6 months), cognitive behavioural strategies such as those used in 

motivational interviewing, and strategies that enhanced patient self-efficacy for exercise, 

have been successful in increasing exercise in intervention groups by 25-30% compared to 

controls. These strategies included goal setting, exercise prescriptions, problem-solving, 

feedback, positive reinforcement and group interaction, and were primarily part of studies 

with a clear theoretical framework.  Education alone was not effective. No studies showed a 
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significant long-term effect, and adherence declined between 6 and 12 months (57). From 

this, it would seem logical that a second dose of the intervention to increase adherence is 

needed around 6 months.  

Studies are increasingly targeting self-efficacy in undertaking exercise, as it has been 

shown to predict physical activity in HF and other long-term conditions, and to have positive 

short-term effects on adherence to exercise in HF (58-62). Self-efficacy can be developed 

through supervised exercise training, peer support and seeing peers undertake exercise, 

realistic goal setting, and support from family and friends (57,63,64). 

Table 4 presents recommendations for clinicians to help patients overcome barriers to 

exercise.  

 

Conclusion 

Exercise is a crucial component of therapy for patients with HF, but unfortunately still 

poorly implemented, and even those patients who are enrolled in a supervised exercise 

training or multidisciplinary cardiac rehabilitation program show low adherence. Multiple are 

the barriers and multi-factorial the reasons for non-adherence to physical activity and 

exercise. Our interventions should aim to address all these causes, and all professionals 

should ask about and encourage physical activity when seeing patients to emphasise its 

importance.  

Even when the amount of time spent exercising as part of a programme is small, 

supervised and encouraged exercise is likely to lead to a more active lifestyle, so that the 

effective “dose” of exercise may be considerably greater than that directly prescribed.  
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Table 1.  Prescription of/ assessment of adherence to exercise training in heart failure 

patients. 
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[subjective 

rating of 

perceived 

exertion] 

scale  
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Table 2. Objective methods of exercise training assessment. 

 

Assessment method Advantages Limitations 

Pedometers: i.e. walking 

training assessment  

 

Inexpensive, easy to wear, 

unobtrusive. 

Not appropriate for monitoring complex 

movements, cycling or movements on 

graded terrain.  

No recording of horizontal or upper-

body movements.  

Accelerometers: ie 

monitoring the intensity of 

the movement. 

Possibility of measuring a specific 

activity. Inexpensive, easy to 

wear, unobtrusive. 

No recording of horizontal or upper-

body movements. 

Pulsometers: ie 

Monitoring training heart 

rate. 

Inexpensive, easy to wear, 

unobtrusive.                           

Not reliable for sedentary or very light-

intensity training. 

ECG telemonitoring: ie. 

monitoring training heart 

rate, arrhythmias, 

conduction disturbances, 

ST-T segment (silent 

ischaemia). 

Useful for monitoring exercise 

training below ischaemic 

threshold, detection of 

arrhythmias and precise recording 

of training heart rate. 

Expensive. Need special device, 

monitoring staff, monitoring centre.                                                               

Not reliable for sedentary or very light-

intensity training. 
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 Table 3. Barriers for exercise in HF reported in literature. 

 

 Barriers 

Patient-related  Older age 

Low level of education 

Low socioeconomic status   

Minority status  

Anxiety and depression 

Logistical problems 

Lack of motivation  

Lack of insight in benefits 

Lack of time 

Social and economic  Lack of resources and support  

Lack of reimbursement  

Transportation issues 

Health care 

team/system 

Lack of expertise with HF   

Lack of  capacity  

Lack of and HF expertise in programs 

Lack of referral  

Lack of education on the importance of exercise 

Condition related  Severity of symptoms 

Level of disability  

Rate of disease progression  

Impact of co-morbidities, incl. depressive symptoms/ cognitive 

problems 

Therapy related  Lack of relevance of some exercise activities for daily life 

Difficulty to incorporate exercise in daily life 
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Table 4. Recommendations for clinicians to help patients to overcome barriers to exercise.   

 

Patient related: 

- Optimise HF management and manage co-morbid conditions 

- Ask patients about exercise and activity levels at every visit 

- Assess preferred mode of exercise 

- Ask patients about their attitudes and beliefs regarding exercise with HF 

- Use a patient-centred approach that engages and respects the patient as a therapeutic 

partner 

 

Address barriers to exercise: 

- Screen for depression and treat according to guidelines 

- Improve pain relief and joint mobility for arthritis 

- Ask HF patients who are exercising to encourage others either in face-to-face 

encounters or via recorded videocasts 

- Discuss competing priorities and how exercise can fit into their lives 

- Support patients in problem-solving, and setting realistic goals for increasing physical 

activity  

 

Therapy related: 

- Teach patients: Breathing exercises to reduce dyspnea; to rate subjectively perceived 

exertion as a guide for exercise intensity (recommend activity at 11 – 13 on the Borg 

scale); warning signs for stopping activity (e.g. chest pain, severe dyspnea, dizziness, 

etc.) 

- Support patients: to identify intentions to exercise during hospitalization, to translate 

intentions into specific plans (how, where, and when to perform an action) and detailed 

planning of how to implement the desired behaviour 

- Counselling sessions based on motivational interviewing strategies may benefit patients 

who have not considered exercise or are resistant to exercise. These can be brief, (e.g. 

15 min) and there is greater benefit with more than one session 

- Encourage activities that the patient prefers: e.g. gardening, dancing, water gymnastics 

etc. 

- Involve family and friends if possible and enlist their support in encouraging activity 

 

Give information on: 

- Safety of exercise 

- How exercise relates to improvements in symptoms and activity tolerance 

- The importance of exercise as a component of HF therapy 

 

Related to professional and organisation: 

- Refer to exercise training or cardiac rehabilitation if possible 

- Support training in cognitive behavioural strategies and motivational interviewing for 

clinicians  

- Know what resources are available in the community 

- Determine availability of several modes/possibilities of programs (group, individual, 

home based, hospital based) to make tailoring of interventions possible  

- Have referral system in place  

- Include referral and completion of CR in performance criteria 
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Remember: 

- Monitoring of activities (exercise logs or diaries, pedometers or accelerometers. Newer 

accelerometers provide graphic feedback and recognition of goals accomplished) 

- Congratulating patients on changes made and goals met may increase adherence 
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