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ABSTRACT
The purpose of this study was to examine health beliefs (perceived benefits, barriers 
and self-efficacy) related to physical activity (PA) and quality of life adults living with 
implantable cardioverter defibrillators (ICDs). 

• Based on the average PA scores, ICD recipients in this study spend approximately 
twelve hours a day (not including sleep time) being sedentary. As for planned 
aerobic activity, most frequently study subjects reported zero time spent on 
aerobic activities. In addition, the majority of study participants indicated their 
level of PA had remained the same and one third of subjects reported a decrease 
in PA since ICD implantation. 

• Perceived benefits of exercise were not predictive of PA participation in this 
population of adult ICD recipients. Perceived barriers to PA were not predictive of 
incidental PA; however, were significantly correlated with planned PA (p < 0.05) 
and accounted for almost ten percent of variance in planned PA. Self-efficacy 
beliefs explained the largest percent of variance in total PA participation (23 
percent), indicating the strength of self-efficacy in predicting PA in adult ICD 
recipients. 

• Theoretical variables in this study were significantly correlated with many of the 
quality of life (QOL) subscales, which may indicate the power of one’s beliefs on 
perceived quality of life. Variables significantly correlated with most all QOL 
subscales were perceived barriers and self-efficacy beliefs. 

OBJECTIVES
In a sample of adult ICD recipients, study aims were to:

• Describe and examine relationships between and among sociodemographic
characteristics, health beliefs, PA participation, QOL, type of ICD, and New York 
Heart Association Heart (NYHA) Classification;

• Assess for differences in health beliefs and PA participation in adult ICD recipients 
implanted for primary versus secondary prevention and finally, 

• Predict PA participation using health beliefs and modifying factors while 
controlling for severity of heart disease (HF Class) and ICD type. 

BACKGROUND
Introduction/Background

• Implantable cardioverter defibrillators (ICDs) save lives of people who are at risk 
for or have survived sudden cardiac death. Over 1.5 million ICDs have been 
implanted since 19931-4 yet to date research regarding physical activity (PA) in 
adults living with ICDs is limited. 

• Physical activity is well documented as a fundamental component in prevention 
and management of cardiovascular diseases, diabetes, heart failure, chronic lung 
disease and other co-morbidities correlated with a sedentary lifestyle 5-7. 

• PA has also been shown to offer similar and other important physical and 
psychological benefits to patients living with ICDs 5, 9-10 including risk reduction for 
cardiovascular disease; improving physical function and self-confidence; stabilizing 
autonomic function; protecting against future arrhythmias; improving quality of 
life (QOL) and reducing health care costs 11-13. 

• Despite the benefits of regular PA and research showing moderate PA to be safe in 
adults living with ICDs many do not engage in PA.

• Low levels of PA are considered a significant predictor of early mortality in ICD 
recipients 11. 

THEORY/METHODS
This study was a descriptive, cross-sectional design measuring the concepts, 
perceived benefits, perceived barriers and self-efficacy from the Health Belief Model 
as a theoretical framework. 

Clinical characteristics, obtained from medical records included: NYHA class, ICD 
indication (primary or secondary), date and type of ICD implanted, number of shocks 
since ICD implantation, comorbidities and medical clearance for PA participation. 
Questionnaires use to measure study variables included:

• Sociodemographic questionnaire

• Perceived Benefits and Perceived Barriers Subscales of the Health Belief 
Questionnaire

• Self-Efficacy after Implantable Cardioverter Defibrillator Scale (SE-ICD Scale)

• Self-Efficacy for Exercise Scale (SEE)

• Medical Outcomes Study, 36-Item Short Form survey (MOS-SF36 ®)

• Incidental and Planned Exercise Questionnaire-Weekly Average (IPEQ-WA) (Table 
1).

• Table 1 Incidental and Planned Exercise Questionnaire-
Weekly Average

RESULTS

Of the sample (N = 81); male (71.8%); mean age (70.23 years): 

• No differences in QOL and Health Belief Scores between subjects with an ICD for 
primary versus secondary prevention of sudden cardiac death.

• 33% variance in total PA participation can be explained by:

• Self-Efficacy for Exercise (SEE) (β = .390, p > .01); (accounted for almost 23 % 
variance)

• Self-Efficacy after ICD (SEICD) (β = .215, p < .05);

• Age (β = .-.234,  p < .01);

• New York Heart Association (NYHA) Heart Failure Class (β =-.198, p < .05) and

• ICD Type  (β = .014, p > .05).

• Perceived Barriers (β = -.310,  p < .01) accounted for 9.3% of variance in planned 
PA. 

RESULTS

CONCLUSIONS
• Findings indicate the strength of self-efficacy in predicting PA participation in 

adult, ICD recipients.

• More research is necessary to identify barriers to PA specific to living with an ICD

• ICD recipients need continued education/support with regards to PA participation 
after ICD implantation

Subscales Type and Frequency* of Exercise 

Measured

Incidental Exercise  Errands away from home (e.g. 
going to the market, doctor’s 
office, pharmacy, etc.);

 Errands outside of house (e.g. 
house maintenance and 
gardening);

 Errands/Self-care inside home 
(e.g. house work, self-care, or 
care of spouse/significant 
other). 

Planned Exercise  Exercise classes;
 Home exercise (e.g. stationary 

bicycle, treadmill);
 Other planned activities (e.g. 

bowling, golf, tennis, swimming, 
dancing, jogging, bicycling, 
walking, etc.).

Image 1 Radiographic Image of Bi-ventricular ICD

Characteristics N (%) Mean 

(SD)

Age, years Range, 40-91 70.23 

(11.76)

Gender 

Male                               58 (71.6)

Race 

White

Black/AA

63 (77.8)

18 (22.2)

Medical Characteristics N (%) Mean 

(SD)

Type of ICD **

 Single Chamber
 Dual Chamber
 Bi-ventricular       

12 (14.8)

38 (46.9)

31 (38.3)

Time since implant, years Range, 0.5-19 5.6 

(3.62)

Number of Shocks Since 

Implant (n=79)

Range, 0-14 1.22 

(2.67)

Body Mass Index Range, 

17.75-52.22

29.60 ±

6.79

Diagnostic Indication **

 Primary Prevention
 Secondary Prevention 

70 (86.4)

11 (13.6)

NYHA Heart Failure Class **

 Class I
 Class II
 Class III
 Class IV
 No Heart Failure 

5 (6.2)

59 (72.8)

15 (18.5)

1 (1.2)

1 (1.2)

PAT Ben. Bar. SE1 SEE PF RP BP GH VT SF RE MH ICD HF

PAT

Ben. .024

Bar. -.185 -.121

SE1 .244* .474** -.252*

SEE .481** .194 -.203 .187

PF .476** .189 -.396** .185 .568**

RP .264* .081 -.346** .268* .346** .645**

BP .197 .043 -.393** .310** .365** .450** .474**

GH .177 .266* -.374** .486** .409** .536** .558** .577**

VT .177 .143 -.393** .382** .385** .396** .383** .534** .603**

SF .098 .181 -.425** .448** .314** .448** .490** .510** .542** .721**

RE .148 .074 -.311** .370** .265* .356** .603** .494** .403** .446** .709**

MH .143 .164 -.301** .565** .360** .315** .391** .608** .585** .699** .691** .619**

ICD -.058 .270* .014 .138 -.049 -.075 -.063 -.011 .025 -.056 .008 .045 .018

HF -.169 .202 .185 -.007 -.021 -.075 -.081 -.015 -.149 -.143 -.086 -.126 -.109 .219*

* Self-report data; ** Data obtained from medical record.
Abbreviations: ICD, Implantable Cardioverter Defibrillator; NYHA, New York Heart 
Association.

Table 2 Sample Characteristics

Table 3 Medical Characteristics

*Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed). 
Abbreviations: Ben, Benefits; Bar, Barriers; BP, Bodily Pain; GH, General Health; HF, New York Heart Association Heart Failure Class; ICD, Type of Implantable 
Cardioverter Defibrillator; MH, Mental Health; PAT, Incidental and Planned Physical Activity Questionnaire Total Physical Activity Score; PF, Physical 
Performance; RE, Role Emotional; RP, Role Performance;   SE1, Self-Efficacy after Implantable Cardioverter Defibrillator; SEE, Self-Efficacy for Exercise; ; SF, 
Social Function; VT, Vitality. 

Variable Mean SD Actual 

Range

Possible 

Range

α

Perceived Benefits 3.7 0.8 1.8-5 0-5 .91

Perceived Barriers 2.5 0.7 1.0-4.2 0-5 .69

SE-ICD 7.8 1.8 2.4-10 0-10 .92

SEE 4.6 3.2 0-10 0-10 .93

IPEQ-WA Total

 Incidental PA
 Planned PA

25.7

23

4.2

19.8

18.8

9.9

0.8-108    

0.8-80.5 

0-76

0-182

0-105

0-77

.49

.45

.44

SF-36® QOL

 PF
 RP
 BP
 GH
 VT
 SF
 RE
 MH

43.3

52.3

55.9

50.6

48.1

71.7

73.3

71.5

28.4

30.6

28.9

20.3

20.9

26.7

25.6

20.1

0-95

0-100

0-100

15-100

0-93.7

0-100

0-100

20-100

0-100

0-100

0-100

0-100

0-100

0-100

0-100

0-100

.93

.94

.87

.77

.84

.80

.87

.52

Table 4 Descriptives and Cronbach’s Alpha for Major Study Variables 
(N = 81)

α = Cronbach coefficient α from the current study. 
Abbreviations: BP, Bodily Pain; GH, General Health; IPEQ-WA, Incidental 

and Planned Exercise Questionnaire-Weekly Average; MH, Mental Health; 
PA, Physical Activity; PF, Physical Function; RE, Role Emotional; RP, Role 
Physical; SEE, Self-Efficacy for Exercise;  SE-ICD, Self-Efficacy after 
Implantable Cardioverter Defibrillator; SF-36®-QOL, Short Form 36 Quality 
of Life ®; SF, Social Function; VT, Vitality.

Table 5 Significant Theoretical and Outcome Variable Relationships
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