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     Cardiovascular and pulmonary rehabilitation (CVPR) is 
critical for reducing morbidity, mortality, and disability 

from cardiovascular and pulmonary disease — the fi rst and 
third leading causes of death in the United States. 1  Struc-
tured and supervised aerobic exercise is an essential compo-
nent of CVPR. 2  ,  3  However, low adherence and dropout in 
CVPR are common. 4-6  

 One unexplored mechanism for poor outcomes in CVPR 
is anxiety and fear associated with aerobic exercise. Anxiety 
symptoms and disorders are associated with poor disease out-
comes and increased mortality in patients with cardiovascu-
lar and pulmonary disease. 7  ,  8  Anxiety refl ects a heterogenous 
set of symptoms characterized by fearful thoughts, arousal, 
and behavioral avoidance. Among patients in CVPR, fear 
about aerobic exercise may be prominent due to the pres-
ence of physical disease states that can amplify uncertainty 
about bodily sensations, 9  which may promote avoidance of 
situations and activities that elicit physical sensations such 
as aerobic exercise, or termination of exercise at the fi rst 
sign of discomfort (eg, dyspnea). These experiences may also 
infl uence CVPR practitioner perspectives on the best treat-
ment options for these patients. Indeed, cognitive-behavioral 
therapy (CBT) for addressing anxiety and fear in patients 
with cardiopulmonary disease can be challenging, given the 
signifi cant overlap in cardiac and pulmonary symptoms and 
symptoms of anxiety. 10  ,  11  Therefore, increased scholarly at-
tention to nuanced aspects of patient fears and practitioner 
understanding of such fears has the potential to bolster treat-
ment development efforts. We examined fear about exercise 
and avoidance behaviors in patients enrolled in outpatient 
CVPR, as well as practitioner beliefs and behaviors related 
to patient anxiety and fear about exercise.   

 METHODS  

 PARTICIPANTS 

 Data were collected from patients and practitioners at The 
Miriam Hospital Center for Cardiac Fitness, a large outpa-
tient CVPR program. Practitioners (n  =  16) included ex-
ercise physiologists and nurses working in CVPR. Patients 
(n  =  117) were enrolled in cardiac rehabilitation (CR, n  =  
69) and pulmonary rehabilitation (PR, n  =  48). This re-
search and a waiver of informed consent were approved 
by the institutional review board, given that all data were 
collected as part of routine clinic practices.   

 PROCEDURES 

 Demographic, psychosocial, and medical information was 
collected at CVPR admission following the American As-
sociation of Cardiovascular and Pulmonary Rehabilitation 
guidelines. Some patients also completed an additional sur-
vey of fear of exercise and treatment beliefs during a single 
treatment session regardless of their current treatment week. 
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   Purpose:     One unexplored mechanism for poor outcomes in 
cardiovascular and pulmonary rehabilitation (CVPR) is fear 
about aerobic exercise. Patients in CVPR may tend to avoid aer-
obic exercise because of the fear of physical sensations associated 
with exertion. This study examined fear about exercise in pa-
tients enrolled in outpatient CVPR and practitioner beliefs and 
behaviors related to fear associated with exercise. 
   Methods:     Survey data were collected from patients (n  =  117) 
enrolled in cardiac rehabilitation (n  =  69) and pulmonary reha-
bilitation (n  =  48) and practitioners (n  =  16) who were exercise 
physiologists and nurses working in CVPR. 
   Results:     Fears about exercise and avoidance behaviors were 
common among patients. In pulmonary rehabilitation, fears and 
avoidance of exercise were correlated with higher levels of anx-
iety and depression ( r  values  =  0.27-0.54), lower forced expira-
tory volume in the fi rst second of expiration/forced vital capacity 
( r  values  =   − 0.13 to  − 0.39), lower health-related quality of life 
( r  values  =   − 0.13 to  − 0.62), and stronger beliefs about utility 
of anxiety treatment ( r  values  =  0.21-0.36). In cardiac rehabili-
tation, fears about exercise were correlated with higher levels of 
anxiety ( r  values  =  0.19-0.38), lower mental health quality of 
life ( r  values  =   − 0.25 to  − 0.27), and stronger beliefs about util-
ity of anxiety treatment ( r  values  =  0.30-0.40), and avoidance of 
exercise was correlated with lower exercise tolerance and poorer 
physical health quality of life ( r  values  =   − 0.22 to  − 0.24). Prac-
titioners estimated that an average of 47  ±  20% of patients ex-
perience fear associated with exercise and reported low feelings 
of preparedness to address patient anxiety and fear. 
   Conclusions:     It may be benefi cial to provide practitioners 
with skills to recognize and address anxiety and fear in their 
patients as it relates to exercise.   

  Key Words:   anxiety   •   avoidance   •   cognitive behavior therapy   
•   exercise  
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The patients who completed the survey were those who were 
enrolled in CVPR and attended during the time when this sur-
vey was being tested. The average week of treatment was 4.7 
 ±  3.5 (mode  =  1). No patients declined this assessment. The 
practitioner survey was completed by staff members during a 
staff team meeting as part of program evaluation and devel-
opment efforts. All practitioners completed the survey. Items 
were rated on scale from 0 (none/very little) to 4 (very much).   

 MEASURES  

 Fear About Exercise 

 Five questions were used to assess patient fear and avoid-
ance of exercise based on the extent to which they agree 
with each item: belief that something might suddenly hap-
pen physically during exercise, not being able to breathe 
properly during exercise, fear that a cardiac event will oc-
cur during exercise, low exercise confi dence, and related 
avoidance behaviors (ie, slowing down/stopping exercise 
when feeling physical discomfort, avoiding exercise when 
alone because it is medically unsafe). The same 5 items were 
completed by the practitioners. Practitioners were asked to 
rate each item on the basis of the extent to which they be-
lieve their patients experience it. For descriptive purposes, 
responses  ≥ 1 were coded as a positive endorsement of the 
identifi ed fear; continuous ratings were otherwise utilized 
for analyses. Practitioners also reported the percentage of 
patients in CVPR who have anxiety/fear about exercise.   

  Clinical Parameters  

 Demographic factors, admission diagnosis, and clinical 
parameters from admission were extracted from the clinic 
medical database. Anxiety and depression symptoms were 
assessed with the Generalized Anxiety Disorder-7 12  and Pa-
tient Health Questionnaire-9. 13  Health-related quality of life 
was assessed with the Chronic Respiratory Disease Ques-
tionnaire, 14  which taps impairment related to dyspnea, fa-
tigue, emotional functioning, and mastery (ie, feeling of con-
trol over disease) for patients in PR, and the Rand 36-Item 
Short Form Survey, 15  which taps impairments in quality of 
life related to physical health and mental health for patients 
in CR. Lung functioning (forced expiratory volume in the 
fi rst second of expiration [FEV 1 ] and forced expiratory vol-
ume in the fi rst second of expiration/forced vital capacity 
[FEV 1 /FVC]) was assessed in patients attending PR using 
standard spirometry evaluation. Metabolic equivalents were 
estimated from a treadmill exercise test at admission as an 
index of exercise tolerance for patients attending CR.   

  Patient Interest in Treatment  

 The patients were asked to rate the extent to which they 
believe it would be benefi cial to address anxiety/fear about 
exercise during CVPR. For descriptive purposes, responses 
 ≥ 1 were coded as a positive endorsement; continuous rat-
ings were otherwise utilized for analyses.   

  Practitioner Treatment Ratings  

 The practitioners were asked to rate how important they 
believe it is to address patient anxiety/fear about exercise 
during CVPR, how prepared they are to address patient 
anxiety/fear about exercise, and their interest in receiving 
training to address patient fear/anxiety about exercise. 

 The practitioners were also provided a brief case scenar-
io that described a hypothetical patient in CVPR and were 
asked to indicate how they would respond. The scenario 
read as follows:

  Imagine that you have been working with a patient 
for several sessions now. You know he/she is anxious, 

particularly about exercise. Today, the patient is hes-
itant to push herself/himself during aerobic exercise. 
Medically, there are no contraindications for continu-
ing. Your patient says, “I don’t think I can keep go-
ing. I feel too scared. My heart is racing.”   

 Response options included 6 different “safety” or 
fear-reducing strategies and 4 strategies consistent with 
CBT for anxiety. 10  ,  11  The practitioners were instructed to 
mark all responses they would use.     

 RESULTS  

 PATIENT EXPERIENCES 

 Sample demographic and clinical parameters are presented 
in  Table 1  for the full sample and separately for patients 
enrolled in CR and PR. Patient reported fears of exercise 
and treatment beliefs are also presented in  Table 1 . Approx-
imately half of the patients reported at least some degree 
of fear about exercise and subsequent avoidance behaviors, 
and two-thirds of patients indicated that it would be benefi -
cial to address fear/anxiety about exercise in CVPR.  

 Correlational results between fear of exercise and clin-
ical characteristics are presented in Supplemental Digital 
Content 1, available at:  http://links.lww.com/JCRP/A99 . 
Briefl y, in patients attending PR, stronger fears and more 
frequent exercise avoidance were associated with more se-
vere anxiety and depressive symptoms, lower health-related 
quality of life, poorer lung functioning indexed by forced 
expiratory volume in the fi rst second of expiration/forced 
expiratory volume, and stronger beliefs about the useful-
ness of specialized anxiety treatment in PR. In patients at-
tending CR, stronger fears about having a cardiac event and 
concern that something might physically happen suddenly 
during exercise were associated with more severe anxiety, 
lower mental health-related quality of life, and stronger 
beliefs that specialized anxiety treatment would be benefi -
cial in CR. Stopping or slowing during exercise when feel-
ing bodily sensations was correlated with lower physical 
health-related quality of life. Avoidance of exercise when 
alone due to medical concerns was associated with lower 
exercise tolerance and stronger beliefs about the benefi cial 
nature of specialized anxiety treatment in CR.   

 PRACTITIONER BELIEFS AND BEHAVIORS 

 Practitioners had an average of 13.2  ±  9.9 yr of work ex-
perience in CVPR and reported working with an average 
of 15  ±  6 patients/d. The majority of practitioners (94%) 
reported no prior training in the assessment or treatment of 
anxiety. One clinician reported training obtained through 
continuing education credits. The practitioners estimated 
that an average of 47  ±  20% patients attending CVPR ex-
perience anxiety and fear about exercise. The practitioners 
reported high importance for addressing anxiety/fear about 
exercise during CVPR (3.8  ±  0.4). However, on average, 
the practitioners reported lower ratings of feeling prepared 
to address patient anxiety/fear (2.6  ±  0.8) and had “much” 
interest in additional training to address anxiety/fear in 
their patients (3.0  ±  0.6). 

 Practitioner ratings of patient specifi c exercise fears and 
responses to the hypothetical patient scenario are presented 
in  Table 2 . In response to the hypothetical case scenario, the 
practitioners used signifi cantly fewer CBT strategies than 
fear-reducing strategies in response to the hypothetical situ-
ation ( t  15   =   − 3.74;  P   =  .002). On average, the practitioners 
reported that they would use an average of 74  ±  28% of 
the listed “safety” or fear-reducing behaviors in response 
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 Table 1 

    Patient Characteristics  

Demographics Total (n  =  117) CR (n  =  69) PR (n  =  48)  χ  2  or  t  

Sex, female, n (%) 41 (35) 22 (32) 19 (40) 0.74 

Age, yr 67.2  ±  11.0 65.5  ±  10.9 69.3  ±  10.8 1.84 

Admission diagnoses, n (%)     

 Coronary artery bypass grafting 20 (12) 20 (30) … … 

 ST-elevation myocardial infarction 14 (12) 14 (20) … … 

 Non–ST-elevation myocardial infarction 13 (11) 13 (18) … … 

 Percutaneous coronary intervention 9 (8) 9 (13) … … 

 Valve replacement/repair 7 (6) 7 (10) … … 

 Heart failure 4 (3) 4 (6) … … 

 Cardiomyopathy 1 (1) 1 (1) … … 

 Angina 1 (1) 1 (1) … … 

 Chronic obstructive pulmonary disease 25 (21) … 25 (52) … 

 Idiopathic pulmonary fibrosis 5 (4) … 5 (10) … 

 Pulmonary hypertension 5 (4) … 5 (10) … 

 Asthma 4 (3) … 4 (8) … 

 Interstitial lung disease 3 (3) … 3 (6) … 

 Emphysema 3 (3) … 3 (6) … 

 Bronchiectasis 2 (3) … 2 (4) … 

 Lung cancer 1 (2) … 1 (2) … 

Clinical parameters     

 Anxiety severity (GAD-7) 5.1  ±  5.0 4.5  ±  4.5 6.0  ±  5.6 1.55 

 Depression severity (PHQ-9) 6.1  ±  5.3 5.0  ±  4.7 7.9  ±  5.6 3.02 a  

 Exercise tolerance (METs) … 5.8  ±  2.6 … … 

 SF-36 Physical Health … 36.5  ±  9.7 … … 

 SF-36 Mental Health … 47.6  ±  11.8 … … 

 FEV 1  … … 57.2  ±  22.2 … 

 FEV 1 /FVC … … 0.57  ±  0.17 … 

 CRQ-Dyspnea … … 3.4  ±  1.1 … 

 CRQ-Fatigue … … 3.6  ±  1.1 … 

 CRQ-Emotional … … 4.4  ±  1.3 … 

 CRQ-Mastery … … 4.3  ±  1.0 … 

Fear of exercise     

 Not being able to breathe 1.0  ±  1.2 0.8  ±  1.1 1.2  ±  1.2 2.06 b  

  n (%) Any endorsement 60 (51) 29 (42) 31 (65) 5.76 b  

 Having a cardiac event 0.7  ±  0.9 0.8  ±  1.0 0.6  ±  0.8  − 1.24 

  n (%) Any endorsement 49 (42) 31 (45) 18 (38) 0.64 

 Something physically might happen 0.6  ±  0.9 0.6  ±  0.8 0.7  ±  1.1 0.62 

  n (%) Any endorsement 47 (40) 29 (42) 18 (38) 0.24 

 Stopping/slowing due to bodily sensations 1.6  ±  1.3 1.4  ±  1.2 1.7  ±  1.3 1.15 

  n (%) Any endorsement 85 (73) 50 (72) 35 (73) 0.01 

 Avoid when alone because it is not safe 0.6  ±  0.9 0.4  ±  0.8 0.8  ±  1.0 2.06 b  

  n (%) Any endorsement 38 (32) 16 (23) 22 (46) 6.62 a  

Treatment beliefs     

 Beneficial to address fears of exercise in CVPR 2.1  ±  1.5 2.2  ±  1.6 2.0  ±  1.4  − 0.66 

  n (%) Any endorsement 90 (77) 52 (75) 38 (79) 0.23 

   Abbreviations: CR, cardiac rehabilitation; CRQ, Chronic Respiratory Disease Questionnaire; CVPR, cardiovascular and pulmonary rehabilitation; FEV 1 , forced expiratory volume in the first 

second of expiration; FVC, forced vital capacity; GAD-7, Generalized Anxiety Disorder-7; METS, metabolic equivalents; PHQ-9, Patient Health Questionnaire-9; PR, pulmonary rehabilitation; 

SF-36, Rand 36-item short form survey.    

 a  P   <  .01.    

 b  P   <  .05.   
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to the hypothetical situation, which was equivalent to 4.4 
 ±  1.0 fear-reducing strategies. In contrast, the practitioners 
used an average of 44  ±  28% of the listed CBT strategies 
for addressing anxiety, which was equivalent to 1.8  ±  1.1 
strategies.     

 DISCUSSION 

 Nearly 40% to 50% of the patients attending CVPR re-
ported anxiety and fear about exercise and 68% of the 

patients reported that treatment for anxiety and fears 
about exercise would be a benefi cial addition to CVPR. 
Moreover, fears about exercise were associated with poor-
er clinical presentation at CVPR admission. Evaluating 
fears and avoidance of exercise in patients attending CVPR 
is challenging. 11  On the one hand, hypervigilance to bodily 
cues during exercise and avoidance may be reasonable un-
der certain circumstances for patients based on their med-
ical histories and exercise prescription; on the other hand, 
avoidance of health-promoting behaviors such as aerobic 
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 Table 2 

    Practitioner Responses to Hypothetical Scenario  

Patient Fear of Exercise Rating a  Any b  

Not being able to breathe 2.1  ±  0.7 16 (100) 

Having a cardiac event 2.0  ±  0.5 16 (100) 

Something physically might happen 2.1  ±  0.6 16 (100) 

Stopping/slowing due to bodily sensations 2.0  ±  0.9 15 (94) 

Avoid when alone because it is not safe 2.2  ±  0.9 16 (100) 

 Practitioner Reponses to Hypothetical Scenario    

 Fear-Reducing/Safety Behavior, %   Yes   No  

Recheck patient HR/ECG 94 6 

Provide HR/ECG feedback to the patient 100 0 

Reassure the patient of safety 88 12 

Have the patient stop exercise 19 84 

Decrease exercise intensity 62 38 

Stay with the patient for comfort 82 19 

 CBT Skills for Anxiety, %   Yes   No  

Validate patient concerns 82 19 

Remind the patient of prior success with exercise 44 56 

Encourage the patient to continue 38 62 

Remind the patient that anxiety is “just a feeling” 12 88 

   Abbreviations: CBT, cognitive-behavioral therapy; ECG, electrocardiogram; HR, heart rate.    

 a Data are presented as mean  ±  SD. 

 b Data are presented as n (%).  
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exercise can undermine rehabilitation. Findings suggest 
that fear and avoidance of exercise may be infl uenced by 
both psychological distress and functional limitations. Spe-
cifi cally, in patients attending PR, fears and avoidance of 
exercise when alone and stopping/slowing exercise were 
correlated with more severe anxiety and depression symp-
toms and poorer functioning related to emotional health 
and disease mastery, which suggests that emotional distress 
may be related to exercise avoidance. However, exercise 
avoidance was also correlated with poorer lung function-
ing and poorer functioning due to dyspnea, which suggests 
that avoidance behaviors may also be related to the pres-
ence of prominent disease symptoms. Similarly, in patients 
attending CR, exercise avoidance was related to lower ex-
ercise tolerance and poorer physical health-related quality 
of life but not anxiety or depression symptoms, suggesting 
that such avoidance may be less strongly related to emo-
tional distress and more so based on reasonable functional 
limitations in these patients. Cognitive-behavioral treat-
ment models of anxiety and cardiopulmonary disease high-
light the importance of considering individual variability 
in specifi c patient fears, situations that activate such fears, 
and the medical accuracy of these fears when evaluating 
the function (and appropriateness) of certain avoidance 
behaviors. 10  ,  11  

 Practitioners working with CVPR estimated that 47  ±  
20% of their patients had fears about exercise. Practitioners 
reported high importance for addressing anxiety and fear 
about exercise in CVPR; however, nearly all practitioners 
reported no prior experience in the assessment and treat-
ment of anxiety. We presented practitioners with a hypo-
thetical patient with anxiety who was expressing fear about 
continuing exercise during a CVPR session. Reasonable 
fi rst steps would include checking for medical contrain-
dications for continued exercise. In this hypothetical sce-
nario, we informed clinicians that there were no medical 
contraindications for exercise. Despite this information, 

the practitioners commonly reported that they would use 
safety-checking behaviors with the hypothetical patient (eg, 
recheck electrocardiogram  ). From a CBT perspective, these 
behaviors could be functionally servicing as fear-reducing 
strategies, given that they are providing reassurance to a 
patient and might unintentionally maintain patient anxiety 
and fear about exercise. This indeed may be a prototypi-
cal example of how anxiety can serve as a false alarm for 
danger and, if reinforced by practitioners, may result in 
sustained anxiety and fear in subsequent situations. In the 
absence of signifi cant clinical contraindications, the prac-
titioners may consider utilizing CBT strategies such as ( a ) 
psychoeducation regarding anxiety and its role in exercise 
avoidance; ( b ) exercise as an opportunity of interoceptive 
exposure (ie, exposure to bodily sensations that contribute 
to fears); and ( c ) mindful awareness of bodily states with-
out judgment during exercise. Assessment of anxiety (par-
ticularly about exercise) is recommended during CVPR so 
that practitioners can understand the specifi c expression of 
patient symptoms and tailor safety action plans and moni-
toring practices. 

 Overall, these fi ndings suggest that it may be benefi cial 
to provide practitioners with skills to recognize and address 
anxiety and fear in their patients as it relates to exercise. 
Patients enrolled in CVPR may benefi t from psychoeduca-
tion about anxiety and the role of avoidance in maintaining 
anxiety, disease-specifi c psychoeducation including exercise 
limits, true warning signs for medical risk, and guidelines 
for distinguishing between normal and catastrophic fear 
and worry about bodily sensations. 10  ,  11     
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