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Abstract

Objective: A physically active lifestyle can help maintain positive physical and psychosocial health

outcomes among adults with congenital heart disease (CHD). This study explored the physical

activity perceptions and behaviors among young adults with CHD.

Design: This was a cross-sectional, mixed-methods study that included objectively measured phys-

ical activity assessment (accelerometer), individual semistructured interviews, and psychosocial

questionnaires.

Results: Fifteen participants (67% male; 2163 years old) with moderate (n510) or complex

(n55) CHD were recruited from an outpatient adult CHD clinic. Participants accumulated 26616

minutes of moderate-to-vigorous physical activity per day, and reported a high quality of life,

moderate self-efficacy for exercise, and low cardiac-focused anxiety. Qualitative data indicated

that participants reported more positive perceptions toward activity if their family members

encouraged physical activity participation, including siblings that engaged in physical activity along-

side participants. Participants described parents as supportive rather than overprotective. Activity

precautions were perceived by participants as being instructions from cardiologists rather than

restrictions by parents. Participants described some physical limitations compared to peers, but

managed challenges by either working within their limitations or choosing activities that met their

expectations and/or in which they could fully participate. Participants often described childhood

physical activity in the context of school, physical education, and organized sports. Whereas

physical activity in childhood was viewed as recreational, the cardiac health-promoting aspects

became more prominent in adulthood. Activities performed during one’s employment were consid-

ered sufficient to meet physical activity recommendation levels, and participants reported limited

time and/or energy to participate in activity outside of work.

Conclusions: The influence of family appeared to help participants adopt a positive perception

toward activity participation in childhood that was carried forward to young adulthood. Future

clinical work should target adolescents with CHD with less social supports and/or negative percep-

tions toward physical activity.
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1 | INTRODUCTION

The number of adults living with congenital heart disease (CHD) contin-

ues to rise and there are now more adults than children living with

CHD in North America.1,2 Physical activity should be encouraged and

promoted among the adult CHD population, as a physically active

lifestyle contributes to positive physical and psychosocial health

outcomes.3–5
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Despite evidence-based guidelines to promote physical activity

among the CHD population,5 little is known about how young adults

with CHD perceive physical activity and exercise. Emerging adults

(18–25 years old) represent a distinct population that may experience

a burden of adult-onset complications or illnesses and reduced physi-

cal functioning while navigating independent decision making.6,7 As a

result, emerging adults with CHD are often faced with challenges in

maintaining healthy behaviors.7 Therefore, it is important to under-

stand the perceptions of physical activity as they relate to the experi-

ence of entering adulthood with CHD. This information may help

identify key experiences to improve physical activity promotion

among the CHD population. Furthermore, qualitative research may

provide greater insight into the patient’s perception of physical activ-

ity participation.

The study aims were to: (1) determine the objective physical activ-

ity level of participants using accelerometers; (2) understand percep-

tions of physical activity and exercise from childhood through emerging

adulthood using individual semistructured qualitative interviews; and

(3) explore psychosocial outcomes and identify potential factors for

consideration in future work.

2 | METHODS

This study received institutional ethics board approval. Study participa-

tion included accelerometer-based assessment of physical activity, an

individual in-person interview to explore physical activity behaviors

and perceptions, and completion of psychosocial questionnaires (for

which participants had the option of completing at home), and medical

record review.

2.1 | Participants

Participants aged 18–25 years old were recruited from a single adult

CHD (ACHD) clinic during an 8-month study period. All participants

had undergone prior repair of CHD of moderate to great complexity8

at least 1 year prior to participation and had the language and cognitive

abilities to independently provide informed consent and complete

study procedures. Enrollment continued until data saturation for the

qualitative component of the study was achieved, whereby no new

themes were identified following analysis of the most recent transcript.

2.2 | Medical record review

Data abstraction included CHD diagnosis, years since surgical repair,

documented history of psychological difficulties and/or treatment,

documented exercise restrictions recommended by the cardiologist,

and the number of hospitalizations for cardiac-related problems.

2.3 | Accelerometer-measured physical activity

Participants were provided with an accelerometer (ActiGraph,

wGT3X1, Pensicola, California) to measure their daily physical activ-

ity. Participants were instructed to wear the monitor around their

waist over their right hip at the mid-axillary line for 7 days beginning

the day after study enrollment (ie, the collection period included 5

weekdays and 2 weekend days). Participants were asked to record

the days they chose to wear the monitor and any unusual circum-

stances that influenced activity participation (ie, long bus trips, ill-

nesses, etc.) in a logbook. Participants returned the accelerometer

and logbook in a prestamped and addressed envelope. The device

was programed for a 15-second sampling interval and stored the

activity count per 60 seconds to memory at the end of each succes-

sive interval. Upon return of the accelerometer, data were down-

loaded and analyzed using product software (ActiLife). Data were

analyzed to determine daily step-count, sedentary time, and activity

intensity levels using previously reported physical activity intensity

cut points and important data filtering considerations.9–11 Accelerom-

eter data were analyzed if a minimum of 3 days of data was received

(minimum wear time of 10 hours for a valid day). A piezoelectric

transducer in the accelerometer measured and integrated changes in

acceleration across the x, y, and z directions as counts per minutes

(cpm). Physical activity intensity was categorized using previously

reported cut-points: sedentary50–100 cpm; light5101–2690 cpm;

moderate52691–6166 cpm; vigorous5 6167–9642 cpm; very vigo-

rous5 �9643). Moderate-to-vigorous physical activity was catego-

rized as �2691 cpm.

2.4 | Questionnaires

Participants completed a background questionnaire (eg, marital and

parenting status, education, employment, and mental health treat-

ment history) plus 5 validated questionnaires that were selected to

characterize the study population. The Readiness to Change ques-

tionnaire12 includes 4-items to assess participant’s readiness to

change their physical activity behavior. Responses classify each par-

ticipant into 1 of 5 stages of change: precontemplation, contempla-

tion, preparation, action, or maintenance. The Self-Efficacy for

Exercise Scale measures participants’ self-efficacy to be active.13,14

This 9-item assessment inquires about participants’ confidence in

being able to be physically active 3 times per week for 20 minutes in

various situations. Global quality of life was assessed using a 10cm

Visual Analog Scale, which has been previously used with adults with

CHD.15–19 The VAS instructs respondents to indicate their overall

quality of life from 0 (“worst imaginable quality of life”) to 100 (“best

imaginable quality of life”). The Cardiac Anxiety Questionnaire is an

18-item questionnaire that assesses participants’ heart-focused anx-

iety and feelings toward physical activity (ie, how much do partici-

pants worry about their heart condition throughout the day and

during specific activities, and how does thinking about their heart

change their physical activity behavior).7,20 A Patient-based New

York Heart Association (NYHA) Classification Assessment was used to

identify self-reported NYHA functional classification.21

2.5 | Qualitative interview

The interview explored participants’ experience with physical activ-

ity throughout their lives. A qualitative descriptive approach was

MCKILLOP ET AL. | 233



chosen as basic or fundamental qualitative description is a valuable

method that interprets the data with low-inference.22 Thematic

analysis was the chosen data analysis method, as it is considered

theoretically flexible and lends itself to apply a low-level of interpre-

tation (ie, presentation of facts as described by the participant using

everyday language rather than facts presented beyond experiences

described by participants or in terms of conceptual or abstract

frameworks).23,24

The interviewer (A.M.) collected a detailed narrative from emerging

adults with CHD to understand their perceptions of physical activity as

a child, adolescent, and emerging adult with CHD. An interview guide

was developed with open-ended questions and probes that progressed

from questions about childhood physical activity (ie, “How active were

you growing up? What physical activities did you do as child?”), toward

the participants’ outlook regarding activity participation and life as an

emerging adult with CHD (ie, “Please describe what type of physical

activity you engage in now. What are your reasons for engaging (or not

engaging) in physical activity?”)

2.6 | Qualitative data analysis

All qualitative interviews were conducted, transcribed, and analyzed by

a single investigator (A.M.). Thematic analysis was used to identify,

analyze, and report specific patterns (ie, themes) in the data.25 The

following 6-phase approach to thematic analysis was used: familiariza-

tion with data; generation of initial codes; searching for themes;

reviewing themes; defining and naming themes; producing the report.25

Provisional results were reviewed with members of the study team

(G.D. and A.K.) to discuss the interview progress, preliminary themes,

and reliability of the analysis. An iterative approach was relied upon to

share and discuss interpretations of the results throughout the data

collection and analysis period. New data were presented to the study

team to discuss generating new themes or using data to support exist-

ing themes already identified.

2.7 | Quantitative data analysis

Accelerometer, questionnaire, and medical record data were calculated

as mean6 standard deviation or frequencies. Given the small sample

size and heterogeneity of participant characteristics, quantitative

results were analyzed for descriptive purposes only. Investigation of

factors associated with physical activity was completed for exploratory

purposes only to help inform future work; however, this was not the

focus of this study.

2.8 | Mixed-methods data synthesis

Quantitative data analysis was completed at the end of the data collec-

tion period, whereas qualitative data analysis occurred concurrently as

new interviews were conducted. Qualitative interview data were used

to help understand the quantitative data and helped identify potential

discrepancies in the participant’s experience with physical activity and

outcome measures. The data sources (quantitative and qualitative data)

were used to compare results and develop a greater appreciation for

the patient’s overall physical activity behavior.26,27

3 | RESULTS

3.1 | Participants

Of the first 28 patients who met study eligibility criteria and were

approached for study participation, 15 (5 females and 10 males; 2163

years) provided informed consent and participated in interviews. Other

patients typically declined participation due to lack of time or interest

to complete study assessments. No participants were married or had

children. Medical chart review indicated that participants had CHD of

moderate (n510, 67%) or great (n55, 33%) complexity. Mean num-

ber of years since the most recent cardiac surgery was 1468 years.

No participants reported past or current use of psychotropic medica-

tion and 1 participant reported a history of psychotherapy. Exercise

restrictions were documented for 3 participants (all were encouraged

to avoid isometric/strenuous weightlifting) whereas 12 participants had

no documented exercise restrictions in their medical charts. A change

in exercise restrictions over time (ie, between pediatric and adult care)

was not documented for any participants. Hospitalization for cardiac-

related problems occurred in 2 participants. Additional details regarding

participant characteristics are included in Table 1.

TABLE 1 Participant characteristics (n515)

Variable

Age (y) 2163

Male 10 (67%)

Never married 15 (100%)

Education

College/university degree 5 (33%)
Some college/university 8 (53%)
High school 2 (13%)

Employment

Full-time 3 (20%)
Part-time 7 (47%)
Unemployed 5 (33%)

Primary CHD diagnosis

Tetralogy of Fallot 3 (20%)
Coarctation of the aorta 2 (13%)
Hypoplastic left heart syndrome 2 (13%)
Atrioventricular septal defect 2 (13%)
Bicuspid aortic valve 2 (13%)
Other (transposition of the great arteries, congenitally-
corrected transposition of the great arteries,
pulmonary atresia, pulmonary stenosis)

4 (28%)

Years since most recent surgery 1468

Noninterventional hospitalization for cardiac-related
concern

2 (13%)

Documented exercise restrictiona 3 (20%)

aAll exercise restrictions specified avoidance of isometric/strenuous
weightlifting activity.
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3.2 | Accelerometer-measured physical activity

Complete accelerometer assessments were available for 10 partici-

pants; 3 patients did not return the accelerometer and 2 participants

returned monitors with insufficient wear-times (<10 hours/day).

Accelerometer data from the 10 participants with usable accelerometer

data are summarized in Table 2. This objective assessment of physical

activity indicated that participants spent the majority of their time as

sedentary (5676116 minutes/day) and accumulated 26616 minutes

of moderate-to-vigorous physical activity per day.

3.3 | Psychosocial outcomes

Completed questionnaires were returned by 12 of the 15 participants

(Table 3). The Readiness to Change questionnaire results indicated that

the majority of participants (n59) were physically active (Action and

Maintenance Phase) and 3 participants planned to be more active in

the next 6 months (Contemplation). Additional psychosocial assess-

ment scores are reported in Table 3. The mean Quality of Life visual

analogue score (mean of 84/100) is comparable to other reports among

adults with CHD and indicates a relatively positive satisfaction with

life.17,19 The association between physical activity data and psychoso-

cial data was investigated for exploratory purposes only. There were

no significant associations between physical activity and psychosocial

measures, possibly attributed to the small sample size and

heterogeneity of participant data.

3.4 | Qualitative interviews

Thematic analysis of interviews identified the following 6 themes:

(1) importance of family, (2) parental support-not overprotection,

(3) adaptation for continued activity participation, (4) influence of

school, (5) occupational activity, and (6) activity for health.

3.4.1 | Importance of family

The majority of participants (n512) described their family as being

supportive of their physical activity participation throughout childhood.

When asked, “What helped you be active as a child?” participants

described how family members (parents and/or siblings) played a role

in their activity participation.

Besides my parents, my sister—she is also really active.

So even if it was a crummy day out, she would always

get me off the couch or get me out of bed at 7am to go

ride our bikes. . .it helps me get through it, when she

keeps playing because I love watching her play too if I

can’t play the sport.

Some participants (n53) commented on the role of older siblings

that would also encourage them (the participant) to be more active.

Participants shared that family members often participated in activity

along with the participant (role-modeling) and facilitated activity

participation.

. . .I have an older brother, and he too is very active, so I

think seeing him be that way growing up was normal to

me—that people are active because my parents are. . .so

just my family being active was normal to me.

Overall, participants reported that family provided a positive sup-

port system to be confident in their participation in activities growing

up. Parental support in adulthood took more of a passive role but

participants indicated that their parents still checked-in and inquired

about their activities and health. No participants described unsuppor-

tive families.

3.4.2 | Parental support—Not overprotection

Participants (n512) did not identify their parents as overly protective

of them. Participants experienced a positive upbringing with respect to

opportunities to participate in physical activity and sports and attrib-

uted these opportunities to parental support.

. . .I think it made me feel more supported—I just felt

like I had somebody that was saying, “you’re allowed to

do this” and they were supporting me, whereas if I

didn’t have that, I probably would have not been as

excited to go and do all these things I did.

TABLE 3 Descriptive statistics for psychosocial assessments
(n512)

Questionnaire Mean SD Range

Quality of life visual analogue scale 84 11 60–100

Self-efficacy for exercise 55 22 19–81

Cardiac anxiety questionnaire total score 25 13 8–53

NYHA functional classification

I 6 – –
II 6 – –

TABLE 2 Descriptive statistics for objective physical activity
assessment (n510)

Mean6 SD Range

Total valid wear days 660.9 4–7

Wear time (h/d) 1160.8 10–13

Step-count (steps/d) 86686 2776 5542-13 855

Sedentary (min/d) 5676116 458–598

Light activity (min/d) 67621 38–101

Moderate activity (min/d) 23614 7–46

Vigorous activity (min/d) 362 1–8

Moderate-to-vigorous physical
activity (min/d)

26616 8–54

Abbreviation: SD, standard deviation.
aIntensity levels based on Freedson et al.28
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Some participants also recalled supportive parenting at the practi-

cal level that facilitated activity participation, including purchasing

equipment, program registration, traveling with sports teams, etc.

Participants perceived this as the parent’s way to help them stay

healthy or to fulfill the parent’s desire to have them play sports and fit

in with other children.

Like if I wanted to sign up for whatever it was, they

would sign me up and even if they thought I wasn’t

going to be the best, they said at least give it a try. And

if she doesn’t like it or she can’t do it, we will just pull

her out. They always encouraged me to try whatever I

wanted to do.

3.4.3 | Adaptation for continued activity participation

The majority of participants (n511) recalled a relatively “normal” child-

hood and rarely considered themselves as being different from their

peers. Although the perception of a normal childhood was commonly

discussed, participants also commented on differences between them-

selves and their peers in terms of physical endurance and coordination.

The existence of some physical limitations did not deter participants

from participating in physical activity. Participants managed these

challenges by either working within their limitations or choosing an

activity that met their expectations and in which they were able to

participate fully.

Growing up I learned to get used to it. Like sometimes I

would have to take a break and my friends would

understand. . .but I noticed I would take longer breaks

than my friends.

Participants commented that they never experienced life without

CHD and acknowledged that growing up with CHD was a normal part

of their life. Many participants felt the CHD had no bearing on deci-

sions they made with respect to physical activity choices. One partici-

pant compared themselves to peers and described an appreciation for

the ability to be physically active despite having complex CHD.

If a kid with half a heart can do it, a kid with a full heart

can do it. . .by me showing them [other children without

CHD] I can be active with half a heart, and you with a

full healthy body and whole heart, you will be able to

do it too.

3.4.4 | Influence of school

Participants discussed their activity as a child in the context of school,

physical education, and organized sports participation. Daily physical

activities in the context of activities of daily living (ie, active transport,

house work, leisure activities) were not recalled as frequently or with

as much detail compared to the experiences from school. Furthermore,

description of activity generally involved a comparison of peers who

were regarded as healthier and a group with whom the participants

aspired to be included. Some participants (n54) recalled instances of

being left out from opportunities, but seemed to manage this experi-

ence in childhood. Participants’ perseverance and positive attitude

toward activity helped them adapt to societal expectations, especially

in school settings, in order to remain active.

I had a bit of trouble keeping up with my peers. . .but it

wasn’t anything serious, it was just I couldn’t really keep

up that much. . .it was just being picked last for teams.

Participants described some challenges with school and fitting in

with their peers. Although participants described an overall positive

experience, school-based situations introduced more negative percep-

tions toward physical activity, specifically those involving sport team

participation and interacting with healthy peers. For example, partici-

pants described themselves as having suboptimal performance to try-

out for, or participate in, team sports.

3.4.5 | Occupational activity

Questions about current situations as an adult resulted in comments

regarding their activity level in the context of their work environment.

This was apparent across participants regardless of reported activity

levels throughout the day. Occupational activity (eg, stocking shelves at

a grocery store, construction work) was regarded as high volume and

participants described this as sufficient activity to meet daily recom-

mendations. However, participants also acknowledged that it would

likely be better if they did more activity outside of work, but they were

often too tired after a long workday.

As I’ve gotten older I do a lot less physical activity. I

mean I do a lot of physical related tasks with my job,

but I wouldn’t say that I’m going out to go for a run or

anything like that. I’m not a super active person.

One participant described the need to change occupations due to

the high physical demands of the job. The participant described a con-

versation about physical activity during a recent clinical appointment

and the reality of having CHD and working in a physically demanding

job.

. . . I should look at getting another job because, like

right now, it’s not bad. . .so he [cardiologist] is like “you

may be able to do it for the next 15 years but based on

other people with your condition. . .you won’t be able

to do it.”

3.4.6 | Activity for health

Most participants (n511) commented that a main reason to participate

in activity as an adult was to maintain their physical and mental health.

Participants attributed this to their desire to improve the self-

management of their disease. Participants also drew comparisons from
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other aspects in their lives where they experienced an increased self-

management and independence (ie, living independently, paying bills,

establishing relationships). While participants described their reasons

for participation in activity during childhood as “fun,” they commented

that the reasons for participating in activity as an adult were primarily

related to an increased responsibility for managing their own health.

. . .because you should be happy and enjoy things in life

as a child and that’s why I did it as a kid. And now it’s

important because of health. I’m older and I understand

health more, so I also do it [activity] for that factor.

Activity in adulthood was also described in the context of main-

taining good health and prevention of future disease to delay future

clinical intervention. Participants described an uncertainty regarding

long-term future outcomes but knew that regular physical activity

might be beneficial to help combat comorbidities. Participants

described the many benefits of regular physical activity, including both

physical (ie, cardiovascular fitness and weight management) as well as

psychosocial aspects (ie, improved mood and decreased feelings of

anxiety and depression).

No matter what school work gets involved, like health

wise, I know I am going to get sick again with my heart,

so I just try to push it off as much as possible by staying

active and eating healthy.

4 | DISCUSSION

Most research investigating physical activity and exercise behavior

among the CHD population has focused on children, with limited

reports of adult CHD patients. Qualitative research with young adults

with CHD is scarce. This study offers a novel exploration of the physi-

cal activity perceptions and behaviors of emerging adults with CHD

including an objective measure of physical activity and psychosocial

outcomes. Participants included in this study demonstrated favorable

physical and psychosocial outcomes, were well supported by their fam-

ily, and were high-functioning in terms of social, school, and occupa-

tional endeavors. Therefore, study results should be interpreted as

those that represent a unique cohort of high-functioning patients

despite having moderate-to-severe CHD. However, adulthood intro-

duced new experiences for participants, including a desire to improve

self-management skills and increase independence as well as challenges

in navigating new responsibilities.

4.1 | The role of family: Early engagement for positive

outcomes

Participants described positive and supportive experiences from child-

hood and recalled frequent activity participation with family members.

The physical activity behavior and health (ie, overweight status) of

parents are well known correlates of child physical activity levels.29,30

Therefore, it is not surprising that participants described an overall

active childhood and limited activity restrictions growing up with active

and engaged parents. Kendall et al. reported the views of parents of

children with CHD, whereby parents described the importance of pro-

viding a “normal” upbringing for their child.31 Parents may have taken it

upon themselves to help facilitate a normal life for their children and

modeled an active lifestyle alongside their child with CHD.

Interviews revealed that participants felt supported by parents and

did not experience over-protective parenting as previously described in

the CHD population.7,32,33 Turgeon et al. described the negative impact

that overprotective parenting has on the patient’s feelings of depend-

ency and self-efficacy.34 Taken together, participants in our study

reported growing up in an encouraging environment that fostered

greater self-efficacy to be active. This likely contributed to the reported

low cardiac anxiety, good quality of life, and greater participation in a

range of activities throughout childhood. Pediatric providers should

emphasize the importance of parental support and encouragement of

their child’s physical activity goals and accomplishments.

4.2 | Shifting toward independence, success, and

improved health in adulthood

Participants in our study described changes in physical activity per-

ceptions as they entered adulthood. Physical activity in childhood

was recalled as recreational and was described as primarily health

promoting in adulthood. Young adults may become more aware of

the severity of their underlying CHD and the importance to manage

their condition independently. Furthermore, opportunities for physical

activity in childhood were often described in the context of school

and organized (recreational) sports. In contrast, participants described

more structured exercise regimens in adulthood or work-related

activity. Therefore, educating patients with CHD about various ways

to be physically active outside school-based opportunities may help

establish active lifestyles that can be carried forward into adulthood.

Furthermore, pediatric providers should help emerging adults with

CHD understand how their physical functioning may change in the

future and discuss suitable job options that are consistent with their

physical abilities.

Participants viewed success in terms of doing well in school,

obtaining work, and establishing a career. At the time of the interview

in our study, almost 90% of participants were completing or have com-

pleted a university/college degree and two thirds of participants

reported working (part-time or full-time). In combination with low car-

diac anxiety and good quality of life, these results may indicate a posi-

tive trajectory for participants in our study in terms of occupational

success. Although participants did not directly discuss occupational

outcomes or challenges in the context of barriers/facilitators, this topic

did arise throughout the interviews. For example, 1 participant com-

mented on the need to change jobs in the future due to the physical

demands. Sluman et al. conducted qualitative interviews with a cohort

of young adults (ages 22–35 years) with CHD and identified barriers

(increased physical load, lack of time to recover from work, and poor

employee-employer relationship) and facilitators (low physical demands
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at work, autonomy to choose tasks and increased recovery time from

work, and supportive employers and colleagues) regarding occupational

tasks.35 Participants in our study may not have experienced the exist-

ing occupational challenges as described by Sluman et al. due to

younger age (18–25 years old) and occupational status (73% of partici-

pants were students) in our study. An educational approach early in the

child’s CHD care may frame physical activity as being both recreational

and health promoting, while emphasizing the importance of adopting a

healthy lifestyle as the patient transitions to adult care.

4.3 | Confident and active: A changing ACHD patient

persona?

Overall, study participants reported positive psychosocial outcomes.

The good quality of life reported in our study might have been

expected as the study population did not include patients with

identified risk factors for diminished quality of life, including social

impediments, trait anxiety, lower educational level, orthopedic

problems, psychosocial problems, and age >23 years.36–38 The overall

quality of life measured using VAS in an international study of adults

with CHD was 80/100.19 This is comparable to the quality of life of

participants in our current study (mean score of 84/100). The reported

ability to be physically active discussed during the interviews is

concordant with this high quality of life score and supports the body of

literature indicating that exercise is a marker of one’s quality of

life.39–41

Participants reported a wide range of self-efficacy scores. Assess-

ment of self-efficacy for exercise indicated that participants with CHD

were generally confident they could participate in physical activity.

Dua et al. reported that adults with CHD had some belief they could

participate in physical activity.42 Self-efficacy is a key tenant in many

exercise-training programs that aim to build self-efficacy using inter-

ventions based on Social Cognitive Theory. Social Cognitive Theory

emphasizes the interaction between people and their environment, and

that behavior is a product of personal, environmental, and behavioral

factors. Structured programs for the ACHD population that include

elements derived from theoretical frameworks like the Social Cognitive

Theory may lead to psychosocial improvements, especially among

patients with low self-efficacy or quality of life.

4.4 | Physical activity assessment and the role for

positive psychosocial health

Our study is one of few that objectively assessed the physical activity

of young adults with CHD using accelerometers, which is the recom-

mended approach to avoid pitfalls associated with self-reported instru-

ments.43,44 Dua et al. used accelerometers and reported that adults

(mean age531.7610.9 years) with CHD accumulated 26 minutes/

day of MVPA, consistent with the results from our study.42 Physical

activity has also been assessed among adults with CHD using

self-report measures. Work by Sandberg et al. and Buys et al. included

self-reported activity measures of activity among adults with CHD that

indicated suboptimal levels of physical activity.45,46 In contrast, Muller

et al. reported that 76% of their ACHD study population achieved the

daily activity recommendation for adults with a mean moderate activity

level (>3 METS) of 59.2639.7 minutes/day.47 Jackson et al. also

reported that emerging adults accumulated adequate MVPA using a

self-report instrument.48 These findings highlight the inconsistent

results available in the literature, and may indicate that adults with

CHD do not experience reduced activity levels. The Canadian Health

Measures survey measured physical activity among healthy adults

between 2007 and 2009 and reported that adults 20–39 years old

accumulated 25.5 minutes of moderate-to-vigorous physical activity.9

Therefore, participants in our study accumulated the same amount of

physical activity as healthy peers. The comparable daily physical activity

participation may be attributed to positive psychosocial outcomes as

reported by our participants who chose to participate in our study. For

instance, results from the CAQ to assess heart-focused anxiety showed

that participants in the current study reported a low heart-focused

anxiety, indicating that concerns about their heart during activity are

unlikely to contribute to avoidance to be physically active. This finding

is comparable to work completed by Ong et al. that reported low CAQ

among a cohort of ACHD patients.7 The lack of reported heart failure

symptoms during exercise according to the NYHA Classification

Assessment may also allow for a more active lifestyle as demonstrated

by our participants. Young adults in this study also linked their positive

mental health with regular physical activity throughout the qualitative

interviews. Given that approximately 1/3 of adults with CHD meet the

diagnostic criteria for mood and anxiety disorders,49 clinicians should

encourage regular physical activity as a nonpharmacological approach

to alleviate mental health symptoms.

4.5 | Limitations

The primary study limitation pertains to generalizability of the results.

Patients were approached to participate in a study about physical activ-

ity perceptions and behaviors. This may have introduced recruitment

bias toward patients that were already active and inclined to participate

in a study regarding physical activity; we did not have ethics approval

to compare patients who did vs did not accept the invitation to partici-

pate in the study. Furthermore, we did not assess additional medical

factors (eg, oxygen saturation, kidney function, medications) that may

have allowed us to better determine the underlying medical complex-

ities to which our findings could most likely be extrapolated. The

emerging adults in our study did not have cardiac devices, were

psychologically stable, and described having supportive families. This

may limit our ability to generalize the study findings to their peers with

CHD with different medical and psychosocial characteristics. A second

limitation reflects the fact that our quantitative data analyses were lim-

ited to descriptive outcomes, given our a priori decision to obtain a

sample size based on the qualitative methodology (ie, to end recruit-

ment upon data saturation). Moreover, due to incomplete quantitative

assessments pertaining to accelerometer and questionnaire responses,

the sample size for quantitative results was further reduced and may

not be completely reflective of the emerging adult CHD population.

Finally, the cross-sectional study design characterized patients at a
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single time point, whereas longitudinal data collection would be neces-

sary to explore long-term physical activity behaviors and trends in this

population.

4.6 | Conclusions

Participants in this study reported an overall positive experience regarding

the medical care they received as a child and recalled a supportive

upbringing and childhood similar to healthy peers in terms of physical

activity. Patients with CHD included in this study were comprised of

emerging adults for whom physical activity has been fostered and sup-

ported. Family played a substantial role in feeling supported to participate

in physical activity, primarily through parental encouragement and sibling

involvement in active pursuits. Participation in activity as an adult with

CHD shifted toward improvement in health rather than recreational

enjoyment as experienced in childhood. Participants also described

increasing independence and associated challenges experienced as an

adult including managing priorities like school, work, relationships, and

self-care. Emerging adults with CHD participated in daily MVPA compara-

ble to healthy peers. This likely occurred due to the participants’ low car-

diac anxiety, high quality of life and moderate self-efficacy for exercise.

Whereas physical activity and exercise guidelines exist for children

and adult CHD patients,5,50 there is a lack of structured programs to

integrate published recommendations into clinical care. Therefore, a

targeted approach is warranted to address physical activity among the

CHD population. The importance of physical activity and exercise

should be presented throughout childhood using a family-based

approach that engages both parents and siblings. Parents should be

provided necessary resources and access to programs that may help

improve their own activity level in order to demonstrate positive role

modeling for their child with CHD.
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