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ABSTRACT

Background: The primary goal of this study was to determine the time
spent completing moderate-to-vigorous intensity physical activity
(MVPA) among adults with atrial fibrillation (AF). Secondary aims
examined MVPA and sitting time (ST) by AF subtypes (ie, paroxysmal,
persistent, long-standing persistent, and permanent) and associations
between MVPA or ST and knowledge, task self-efficacy, and outcome
expectations.
Methods: An observational study was conducted in the Champlain region
of Ontario, Canada. AF patients completed a survey to determine MVPA
and ST using the Short-Form International Physical Activity Questionnaire.
Results: A total of 619 patients (66% male; median age 65 years
[95% CI 64-67 years]) completed the survey. Median MVPA and ST
were 100 (60-120) min/wk and 6 (5-6) h/d; 56% of patients were not
meeting the Canadian 24H Movement Guidelines. Most patients (54%)
did not know/were unsure of the MVPA recommendations, yet 72%
thought physical activity should be part of AF management. Positive
correlations were found between higher MVPA levels and the following:
(i) speaking to a healthcare professional about engaging in physical
activity for managing AF (r ¼ 0.108, P ¼ 0.017); (ii) greater confi-
dence regarding ability to perform physical activity and muscle-
strengthening exercise (r ¼ 0.421, P < 0.01); and (iii) patient agree-
ment that AF would be better managed if they were active (r ¼ 0.205,
P < 0.01).
Conclusions: Many AF patients do not meet the MVPA recommen-
dations, which may be due to lack of physical activity knowledge. Ex-
ercise professionals may help educate patients on the benefits of
physical activity, improve task-self efficacy, and integrate MVPA into
patient lifestyles.
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R�ESUM�E
Introduction : Le principal objectif de la pr�esente �etude �etait de
d�eterminer le temps consacr�e à faire de l’activit�e physique mod�er�ee à
vigoureuse (APMV) chez les adultes atteints de fibrillation auriculaire
(FA). Les objectifs secondaires visaient à examiner l’APMV et le temps
en position assise (TA) selon les sous-types de FA (c.-à-d. paroxystique,
persistante, persistante de longue dur�ee et permanente) et les asso-
ciations entre l’APMV ou le TA et les connaissances, le sentiment
d’auto-efficacit�e et les attentes de r�esultats.
M�ethodes : Nous avons r�ealis�e une �etude observationnelle dans la
r�egion de Champlain, en Ontario, au Canada. Les patients atteints de
FA ont rempli une enquête pour d�eterminer l’APMV et le TA à l’aide du
questionnaire court International Physical Activity Questionnaire
(IPAQ).
R�esultats : Un total de 619 patients (66 % d’hommes; âge m�edian de
65 ans [IC à 95 % 64-67 ans]) a rempli l’enquête. L’APMV et le TPA
m�edians �etaient de 100 (60-120) min/sem et de 6 (5-6) h/j; 56 % des
patients ne r�epondaient pas aux Directives canadiennes en matière de
mouvement sur 24 heures. La plupart des patients (54 %) ne con-
naissaient pas les recommandations d’APMV ou n’�etaient pas certains
de les connaître, mais 72 % pensaient que l’activit�e physique devrait
faire partie de la prise en charge de la FA. Nous avons observ�e des
corr�elations positives entre les degr�es plus �elev�es d’APMV et ce qui
suit : (i) le fait de parler à un professionnel de la sant�e de la pratique
de l’activit�e physique pour prendre en charge la FA (r ¼ 0,108, P ¼
0,017); (ii) la confiance accrue quant à la capacit�e de faire de l’activit�e
physique et les exercices de renforcement musculaire (r ¼ 0,421, P <

0,01); (iii) l’accord du patient sur le fait que la pratique de l’activit�e
physique contribuerait à une meilleure prise en charge de la FA (r ¼
0,205, P < 0,01).
Conclusions : Plusieurs patients atteints de FA ne r�epondaient pas aux
recommandations d’APMV, possiblement en raison du manque de
connaissances concernant l’activit�e physique. Les professionnels de
l’activit�e physique peuvent contribuer à l’�education des patients afin de
leur faire connaître les avantages de l’activit�e physique, am�eliorer leur
auto-efficacit�e et int�egrer l’APMV à leur mode de vie.
Atrial fibrillation (AF) is the most common arrhythmia
worldwide, afflicting more than 37 million people.1 The
prevalence of AF increases with age (84% of patients are aged
> 65 years)2; thus, given the current aging population, AF
prevalence is expected to increase.3 AF-related symptoms can
be disabling and are highly variable in severity; symptoms
include exercise intolerance, breathlessness, palpitations, fa-
tigue, and dizziness.4,5 AF is strongly associated with a poor
cardiovascular disease (CVD) risk profile (eg, hypertension,
obesity, poor glucose control, anxiety, and depression),6-13

dramatically reduced mental health and quality of life
(QoL), and increased mortality.6,14-17 AF is a progressive
disorder that usually begins as nonpermanent subtypes (ie,
paroxysmal, persistent, long-standing persistent) and may
progress to permanent AF over time in the presence of CVD
risk factors.8,18

Our systematic reviews and original work have shown that
engaging in regular moderate-to-vigorous-intensity physical
activity (MVPA) improves cardiorespiratory fitness (CRF),
CVD risk factors (blood pressure, body mass index, and lipid
profile), and QoL among adults with permanent and non-
permanent AF.19-21 The largest observational study to date,
conducted across Eastern and Western Europe, the Middle
East, Africa, and Central and South America (n ¼ 9816),6

demonstrated that patients with permanent AF have a
higher prevalence of physical inactivity (ie, not meeting
MVPA guidelines for adults of � 150 minutes of MVPA per
week) than those with nonpermanent AF (65.1% vs 53.9%).6

More recently, an American study investigated the step count
of adults with vs without AF (n ¼ 3333) observed that adults
with AF accumulated 591 fewer steps per day (4137 fewer
steps per week or w40 minutes less of walking per
week),22 compared with those without AF after adjusting for
demographics and other chronic conditions.23 These studies
suggest that individuals living with AF are largely physically
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inactive. Research also demonstrates that sedentary behaviour
(ie, being in a sitting, reclining, or lying position requiring an
energy expenditure of � 1.5 metabolic equivalents [METs]
when awake)24 has deleterious effects on CVD risk profile in
patients with CVD25; the sedentary behaviour levels of pa-
tients with AF, however, have yet to be quantified. A more
thorough understanding of the MVPA and sedentary behav-
iour habits among those with AF is required.

Higher MVPA levels have been found to be significantly
associated with increased knowledge regarding the benefits
of MVPA, outcome expectations (eg, engaging in MVPA
“will make me feel better”), and task self-efficacy (eg, the
confidence in one’s ability to engage in MVPA) among
adults with CVD.26-29 The relationship between these var-
iables and MVPA and sedentary behaviour among patients
with AF has yet to be examined but may assist in identifying
potential intervention targets that are relevant to AF
management.

The primary aim of this study was to determine the MVPA
levels of patients living with AF. The secondary aims were to
examine the following: (i) the differences in MVPA and
sedentary behavior, as measured via sitting time (ST), among
AF subtypes (paroxysmal, persistent, long-standing persistent,
permanent); (ii) the association between knowledge, outcome
expectations, or task self-efficacy regarding physical activity
and MVPA or ST in adults living with AF; and (iii) the
relationship between MVPA or ST and AF symptom severity
or AF-related QoL.
Methods and Materials

Study design

This was an observational cohort study (CHAMPLAIN-AF)
of adults with AF in the Champlain Local Health Integration
Network (LHIN) of Ontario, Canada led by the University of
Ottawa Heart Institute (UOHI). The UOHI serves 1.3 million
residents in this network and beyond. The Champlain region is
considered a “microcosm of Canada,” as the region has a strong
multicultural presence, diverse urban and rural communities of
differing socioeconomic status, and a francophone popula-
tion.30 The study received ethical approval from the Ottawa
Health Science Network Research Ethics Board (Protocol #:
20190043-01H) and was reported in accordance with the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement.31

Recruitment

All participants were recruited from the UOHI Arrhythmia
Clinic or General Cardiology Clinic databases (N ¼ 10,844
patients) and were screened using clinic reports by research
staff to identify potential patients who were eligible to
participate in the study. The date of AF diagnosis and AF
subtype (ie, paroxysmal, persistent, long-standing persistent,
and permanent), if available, were extracted by clinical staff
during the screening process. Eligible individuals who previ-
ously provided consent to be contacted for research purposes
were pursued for possible participation. Each individual
received up to 3 phone calls. If an individual did not respond
to the communication, they were deemed to be uninterested
in participating in the study. Recruitment and data collection
were conducted from April 2019 to March 2020.

Eligibility criteria

Eligible participants had a confirmed diagnosis of AFmade by
an electrophysiologist or cardiologist as reported in the UOHI
Arrhythmia Clinic or General Cardiology Clinic databases.
Subtypes of AF were classified per the European Society of Car-
diology32 and American Heart Association guidelines,33 which
are consistent with the 2020 Canadian Cardiovascular Society
classifications34 and were defined as follows: paroxysmaldAF
that terminates spontaneously or with an intervention � 7 days;
persistentda continuous AF episode for > 7 days for < 12
months; long-standing persistentdAF that is continuous for >
12 months including episodes terminated by cardioversion; and
permanentdthe patient and physician accept that the individual
remains in AF, and rhythm-control strategies are no longer pur-
sued. Further, eligible participants were able to read and write in
English or French, and they were � 18 years of age. Individuals
were excluded if they were unable to complete the survey inde-
pendently, or if they had a history of a successful ablation
(restoration of sinus rhythm and asymptomatic). All eligible
participants provided informed consent prior to participation.

Survey

All participants were provided with the option to complete
the self-report survey online (via SurveyMonkey.com) or using
a paper-based copy in English or French (Supplemental
Appendices S1 and S2). The survey was comprised of 102
questions relating to demographic information, physical ac-
tivity and ST, cardiorespiratory fitness, symptom severity, and
health-related QoL; some questions were developed by the
study investigators. Before the study was conducted, the sur-
vey was pilot-tested by UOHI patient partners (n ¼ 4).
Participants who opted to complete the survey online were
provided with a hyperlink via e-mail; those who chose to
complete a paper-based survey were mailed the survey with a
prepaid return envelope. Participants were encouraged to
complete the survey within 1 week of receiving it. If the
survey was not completed within this period, up to 3 follow-
up phone calls were conducted as reminders.

Demographic information

The following demographic information was collected: (i)
personal informationdage, sex, gender identity, ethnicity,
education, employment status, and household income; (ii)
physical health measuresdheight and body mass; body mass
index (BMI) was computed in kg/m2; (iii) medications and
medical procedures; and (iv) medical historyddate and time
since AF diagnosis; cardiovascular history.

Short-form International Physical Activity
Questionnaire (IPAQ)

The short-form IPAQ assesses MVPA levels and ST in
activities of daily living. The 7-item questionnaire includes 4
distinct sections related to physical activity: (i) vigorous-
intensity physical activity; (ii) moderate-intensity physical
activity; (iii) time spent walking; and, (iv) weekday time spent
sitting in the past 7 days. Total time spent engaging in MVPA
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per week was a summation of the total moderate-intensity and
vigorous-intensity physical activity time per week. To deter-
mine the total time spent at each intensity, the frequency
(days weekly) was multiplied by the duration (time spent
performing the activity) of moderate- and vigorous-intensity
physical activity. Total time spent in MVPA was compared
to the current physical activity recommendations from the
Canadian 24H Movement Guidelines (� 150 min/wk of
MVPA) to classify individuals as physically ‘inactive’ or
‘active.’35 Total ST was calculated and compared to the
sedentary-time recommendations from the 24H Movement
Guidelines (�8 h/d).35 The short-form IPAQ was selected to
reduce participant burden and is recommended for interna-
tional surveillance.36 It has demonstrated acceptable test-retest
reliability, with pooled data from 12 countries showing
Spearman’s rank correlation coefficients (rho) ranging from
0.32 to 0.88 for total MVPA (MET min/wk).36 Criterion
validity of the short-form IPAQ when compared to objective
accelerometers (CSA model 7164, Computer Science and
Applications Inc, Shalimar, FL) has been shown to possess fair
to moderate agreement, with r ranging from �0.12 to 0.57
for total MVPA (MET min/wk).36

Duke Activity Status Index (DASI)

The DASI estimates CRF. The 12-item questionnaire asks
for “yes” or “no” responses to questions that evaluate an in-
dividual’s ability to perform activities of daily living.37 Each
activity has a weighted score that represents the required
metabolic demand to perform the task. All “yes” responses are
summed to provide a DASI score. Greater weighted DASI
scores represent a higher level of CRF. To estimate CRF, the
following equation was used: peak aerobic power (mL/kg/
min) ¼ (0.43 x DASI) þ 9.6. The DASI is an internationally
recognized and validated tool as compared to cardiopulmo-
nary testing (r ¼ 0.81, P < 0.01)37 and has acceptable test-
retest reliability for estimating CRF in adults with CVD
(intraclass correlation coefficient ¼ 0.90, P < 0.01).38

Knowledge, outcome expectations, and task self-efficacy
in relation to physical activity

Based on previous published knowledge surveys as a tem-
plate,39,40 5 questions assessed participants’ knowledge of the
Canadian 24H Movement Guidelines35 for adults and older
adults.39,40 An additional 5 questions assessed physical activity
self-efficacy related to the intensity of physical activity rec-
ommended in the Canadian 24H Movement Guidelines.
Questions were presented either as multiple-choice answers or
on a Likert scale. For the assessment of knowledge of the
Canadian 24H Movement Guidelines, the reported MVPA
(ie, 150 min/wk) and muscle-strengthening recommendations
(ie, 2 d/wk) within the guidelines that deem a person to be
“physically active” were the correct responses. To assess par-
ticipants’ outcome expectations regarding physical activity,
questions were drawn from the Cardiac Anxiety Question-
naire41 and the Tampa Scale for Kinesiophobia.42

Atrial Fibrillation Severity Scale (AFSS)

The AFSS evaluates the symptom severity of patients with
AF. The 19-item questionnaire consists of visual analogue scales
and multiple-choice questions whereby scores are calculated for
each of the following 4 categories: (i) global well-being; (ii) total
AF burden; (iii) severity of AF-specific symptoms; and (iv)
healthcare utilization. Lower AF burden scores, AF symptom
scores and less healthcare utilization denote less severity. Higher
global well-being scores indicate better perceived health. The
AFSS has an acceptable internal consistency for the AF severity
score (a¼ 0.72), high internal consistency for total AF burden
scores (a ¼ 0.94),43 acceptable test-retest reliability (r ¼ 0.75)
for healthcare usage,43 and acceptable internal consistency with
healthcare usage (a ¼ 0.63).43,44

Atrial Fibrillation Effect on Quality-of-Life (AFEQT)
questionnaire

The AFEQT questionnaire is an assessment of the
health-related QoL of patients with AF. The measure is deter-
mined by 20 items assessed on a 7-point Likert scale across 3
domains: (i) symptoms; (ii) activities of daily living; and (iii)
treatment concerns. An overall AFEQT score and treatment
satisfaction score are calculated. Higher scores reflect better QoL
and treatment satisfaction, and they can be categorized as
asymptomatic (� 80), mild (58-79), moderate (57-43), or severe
(� 42) symptom severity.45 The AFEQT questionnaire has been
validated against gold-standard QoL scales.45 There is high in-
ternal consistency (a > 0.88 for all domains) and test-retest
reliability (intraclass correlation coefficient > 0.7) for all do-
mains except symptoms (intraclass correlation coefficient¼ 0.5).

Statistical analysis

A convenience sample size of 800 respondents was
determined to describe the MVPA levels of patients with AF
using a 2-sided 95% confidence interval (CI), with a margin
of error no greater than 3.5%, assuming a prevalence of
physical inactivity of 0.53.6 All outcome variables were
tested for normality using Shapiro-Wilk tests and visual
assessments. Descriptive statistics are presented as medians
and 95% CIs, as all outcome variables were not normally
distributed, unless otherwise noted.46 To determine the
difference in MVPA or ST between paroxysmal, persistent,
long-standing persistent, and permanent AF subtypes,
Kruskal-Wallis H tests were conducted. For assessing the
differences in knowledge, outcome expectations, and task
self-efficacy regarding MVPA among subtypes, Kruskal-
Wallis H tests and c2 analyses were used for continuous
and categorical data, respectively. In circumstances in which
a significant difference was detected following c2 analyses,
post hoc testing was performed using Mann-Whitney U
tests, and a Bonferroni correction was applied. Spearman
correlations (r) were used to determine associations between
MVPA or ST and the following: (i) knowledge, outcome
expectations, and task self-efficacy; (ii) symptom severity;
and (iii) QoL. A P value of < 0.05 was considered statis-
tically significant. Analyses were performed using SPSS for
Windows (version 27; IBM, Armonk, NY).
Results

Patients

The number of screened and recruited patients is provided
in the Consolidated Standards of Reporting Trials



Initial screening for eligibility (n= 
10,844)

Excluded (n=8,375)
No atrial fibrillation (n=3,535) 
No research consent (n=3,846) 
Deceased (n=519)
Insufficient information (n=475)

Excluded (n=599)
Successful ablation (n=97)
Contact information not in service (n=221) 
Unable to read in English or French (n=14)
Unable to complete individually (n=8)
Did not respond (n=238)
Other (n=21) 

Attempted Survey (n=671)

Analysis

Contacted (n=2,469)

Enrollment

Eligible participants (n=1,870)

Excluded (n=1,070)
Not interested (n=363)
Did not consent (n=707)

Consented to participate (n=
800)

Survey

Lost to follow-up (n=129):
Did not attempt (n=58)
Hard-copy survey not returned 

(n=71)

Analysed (n=619)

Paroxysmal (n=283); Persistent 
(n=90), Long-standing (n=10); 
Permanent (n=43); Unknown 

(n=193)

Drop-out (n=52)

Figure 1. Consolidated Standards of Reporting Trials (CONSORT) diagram.
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(CONSORT) flow diagram (Fig. 1). Descriptive data for the
619 patients who attempted the survey are shown in Table 1.
In 193 patients (31%), the subtype of AF was not identifiable.
Most patients (> 70%) were married, were retired, and were
nonsmokers. The median age was 65 years (95% CI, 64-67
years), with individuals with long-standing persistent AF be-
ing significantly older than those with other subtypes
(Table 1). The cohort had a median BMI of 28.8 kg/m2 (95%
CI, 28.2-29.4 kg/m2), which classified the majority of patients
as overweight. Most patients (> 50%) were male and iden-
tified as a man, and were taking AF control medications and
anti-thrombotics. A higher proportion of patients with
paroxysmal AF were female, identified as a woman, had a
lower BMI, and were diagnosed with depression, compared
with patients with persistent or permanent AF (P < 0.05). A
significantly greater proportion of female participants who
identified as a woman and had heart failure were diagnosed
with long-standing persistent AF, compared with the pro-
portion with persistent or permanent subtypes (P < 0.05). No
other significant differences were seen in sociodemographic
status, medication use, surgical interventions, or medical his-
tory between AF subtypes (P > 0.05; Table 1).
Physical activity and ST outcomes

Patients reported a median of 60 minutes (95% CI, 40-90
minutes), 0 minutes (95% CI, 0-0 minutes), and 100 minutes
(95% CI, 60-120 minutes) of moderate-intensity physical
activity, vigorous-intensity physical activity, and MVPA per
week, respectively (Table 2). Overall, over half of patients
(56%, n ¼ 285 of 513) did not meet aerobic physical activity
recommendation of the Canadian 24H Movement Guide-
lines. Patients also reported a median of 6 hours (95% CI, 5-6
hours) of daily ST. Most (77%) self-reported meeting the ST
recommendations ( < 8 hours). No differences in any physical
activity variables (moderate-intensity physical activity,
vigorous-intensity physical activity, MVPA) or ST were
observed among the subtypes of AF (P > 0.05; Table 2).

CRF

The median estimated CRF level was 27.6 mL/kg/min
(95% CI, 26.8-30.0 mL/kg/min) or 7.9 METs (95% CI, 7.7-
8.6 METs); this CRF is categorized as “fair” for men and
“excellent” for women, compared with the age-related
normative values of “healthy” adults for the median age of



Table 1. Participant characteristics

Cohort* [n ¼ 619] Paroxysmal [n ¼ 283] Persistent [n ¼ 90] Long-standing persistent [n ¼ 10] Permanent [n ¼ 43] Py

Demographics
Age, y 65 (64e67) [605] 66 (63e68) [276] 65 (61e67) [88] 77 (73e80) 68 (60e73) [42] 0.013z

Length of diagnosis, y 8 (8-9) [558] 8 (7-8) [258] 7 (6-9) [88] 7 (3-13) [8] 13 (10-16) [38] < 0.001x

Sex, male 408 (66) [616] 174 (62) [283] 71 (81) [88] 6 (60) 37 (86) < 0.001x

Gender, men 409 (66) 174 (62) [283] 72 (81) 6 (60) 37 (86) < 0.001x

Ethnicity, British 305 (50) [615] 143 (51) [281] 42 (47) 5 (50) 27 (63) 0.407
Marital status, married 487 (79) [619] 230 (81) [283] 76 (84) [90] 6 (60) 33 (77) 0.003x

Live with spouse, 492 (80) [615] 231 (83) [279] 79 (88) [90] 5 (50) 33 (77) 0.018z

Education, university dundergraduate 159 (26) [616] 75 (27) 32 (36) 2 (20) 11 (26) [42] 0.006z

Employment status, retired 423 (68) [618] 189 (67) 59 (66) [90] 8 (80) 31 (72) 0.908
Income, $50,000e$74,999 138 (24) [588] 66 (25) [265 16 (19) [86] 2 (22) [9] 13 (31) [42] 0.052
Smoker 34 (6) [615] 13 (5) [283] 4 (4) [90] 0 (0) 1 (2) [42] 0.826
Physical health measures
BMI, kg/m2 28.8 (28.2e29.4) [585] 27.9 (27.3e28.9) [270] 31.0 (29.1e32.6) [82] 28.6 (26.3e33.0) [9] 31.7 (29.0e33.7) [41] 0.003x

Medications and procedures
AF control 418 (69) [609] 182 (66) [278] 66 (75) [88] 8 (80) 28 (67) [42] 0.675
Anti-coagulants/anti-thrombotics 508 (83) [616] 223 (79) [283] 75 (86) [87] 8 (80) 41 (95) 0.177
Catheter ablation 260 (43) [612] 126 (45) [281] 52 (58) 1 (10) 15 (36) [42] 0.005x

Cardiovascular history
Hypertension 292 (47) 126 (45) 37 (42) 3 (30) 20 (47) 0.760
Angina 23 (4) 13 (5) 2 (2) 0 (0) 0 (0) 0.344
Prediabetes 44 (7) 17 (6) 8 (9) 1 (10) 3 (7) 0.188
Type 1 diabetes 3 (1) [616] 0 (0) 0 (0) 0 (0) 1 (2) 0.031z

Type 2 diabetes 66 (11) 27 (10) 7 (8) 0 (0) 5 (12) 0.670
Overweight/obese 110 (18) 48 (17) 17 (19) 1 (10) 7 (16) 0.892
Chronic kidney disease 27 (4) 9 (3) 2 (2) 1 (10) 2 (5) 0.578
Heart failure 79 (13) 20 (7) 9 (10) 5 (50) 11 (26) < 0.001x

Hypercholesterolemia 168 (27) 70 (25) 33 (37) 0 (0) 10 (23) 0.025z

Cardiomyopathy 58 (9) 26 (9) 4 (5) 2 (20) 5 (12) 0.247
Heart block 11 (2) [616] 3 (1) 1 (1) 0 (0) 0 (0) 0.901
Coronary heart disease 61 (10) 26 (9) 5 (6) 2 (20) 4 (9) 0.427
COPD 23 (4) [616] 6 (2) 3 (3) 1 (11) [9] 3 (7) 0.170
Pulmonary hypertension 8 (1) 3 (1) 2 (2) 0 (0) 0 (0) 0.674
Valvular heart disease 54 (9) [618] 15 (5) 6 (7) [90] 2 (20) 3 (7) 0.287
Rheumatic fever 12 (2) 4 (1) 1 (1) 1 (10) 1 (2) 0.198
Anxiety 67 (11) 37 (13) 3 (3) 1 (10) 4 (9) 0.076
Depression 50 (8) 32 (11) 1 (1) 1 (10) 1 (2) 0.009x

Sleep apnea 148 (24) 66 (23) 24 (27) 3 (30) 14 (33) 0.576

Values are presented as median (95% CI) or n (%). Values in square brackets are overall [n] for category. Fisher’s exact test was used in instances where > 20% of cells had an expected count of < 5. Boldface indicates
significance.

AF, atrial fibrillation; BMI, body mass index; CI, confidence interval; COPD, chronic obstructive pulmonary disorder.
* Includes data of individuals with unknown AF subtype.
y P value reported examines the statistical difference between AF subtypes.
z Significant difference among AF subtypes (P < 0.05).
x Significant difference among AF subtypes (P < 0.01).
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the patients.47 No significant difference was seen in CRF
among the AF subtypes (P > 0.05; Table 2).

Knowledge regarding physical activity

When examining patient’s knowledge regarding the Ca-
nadian movement guidelines, only 75 patients (13%)
correctly identified the Canadian movement recommenda-
tions of � 150 minutes of MVPA per week, and 303 patients
(54%) did not know or were unsure of how much MVPA is
recommended to achieve health benefits (Table 3). Only 10%
of patients acknowledged that adults should engage in
muscle-strengthening activities at least 2 days per week.
Interestingly, 58% of patients reported that they considered
themselves physically active; yet, 59% had not been spoken to
by a healthcare professional about engaging in physical activity
to manage their AF. However, 81% of patients reported that
physical activity can be used to manage CVD risk factors (ie,
diabetes, high blood pressure, high cholesterol). Most patients
(66%) reported that they did not think physical activity was
dangerous for their AF, and 72% thought physical activity
should be a part of their AF management plan. Further, 53%
of patients disagreed that individuals with AF should not be
physically active, but 38% agreed or strongly agreed with the
statement that physical activity would be unsafe if their heart
rate becomes too fast. No significant differences were observed
among the subtypes in responses to the knowledge questions.

Significant positive correlations were found between higher
total MVPA levels and the following: (i) being spoken to by a
healthcare professional about engaging in physical activity to
manage AF; and (ii) knowing the Canadian MVPA recom-
mendations (Table 4). Significant correlations were observed
between higher MVPA and the following: (i) correct knowl-
edge of the muscle-strengthening recommendations; (ii) un-
derstanding that physical activity can help manage other
conditions; and (iii) understanding that physical activity is not
dangerous for AF (Table 4). No significant correlations were
seen between ST and knowledge regarding physical activity
(Table 4).

Values regarding physical activity

Most patients appeared to value physical activity in the
management of their AF (Table 3). For instance, 56% of pa-
tients (n¼ 344) thought physical activity was important or very
important for themanagement of their AF (Fig. 2). A significant
positive correlation was observed between patients reporting
physical activity to be important for managing AF and higher
MVPA levels (Table 4). No significant correlations occurred
between ST and values regarding physical activity (Table 4).

Outcome expectations regarding physical activity

Most patients (73%) disagreed or strongly disagreed that if
they were physically active their AF would get worse. Half of
the patients agreed that AF would be better managed if they
were physically active (Table 3). There were no differences in
outcome expectations regarding physical activity among AF
subtypes. Significant positive correlations were found between
higher patient MVPA level and agreement that their AF would
improve and be better managed if they were physically active
(Table 4). Significant inverse relationships were observed be-
tween higher patient MVPA level and disagreement that their



Table 3. Knowledge, values, outcome expectation, and task self-efficacy regarding physical activity and symptom severity and quality-of-life
outcomes

Cohort* Paroxysmal Persistent Long-standing persistent Permanent Py

Knowledge questions {response}
“Has a healthcare professional (doctor,

cardiologist, nurse etc.) spoken to
you about engaging in physical
activity to manage your irregular
heart rhythm?” {No}

358 (59) [604] 160 (58) [277] 53 (61) [87] 3 (30) [10] 27 (63) [43] 0.269

“How much physical activity such as
walking, swimming, bicycling is
recommended per week?” {I don’t
know/unsure}

303 (54) [563] 134 (52) [257] 47 (58) [81] 6 (60) [10] 26 (62) [42] 0.978

“How many days per week should
people should be engaged in physical
activity such as walking, swimming,
bicycling?” {I don’t know/unsure}

143 (25) [569] 62 (24) [261] 26 (32) [81] 3 (30) [10] 10 (24) [42] 0.625

“How often should people perform
muscle strengthening based exercise
per week?” {I don’t know/unsure}

237 (42) [570] 118 (45) [262] 33 (41) [81] 4 (40) [10] 17 (40) [43] 0.540

“Can physical activity help manage
other conditions you may have (ie,
diabetes, high blood pressure, high
cholesterol)?” {Yes}

464 (81) [576] 218 (82) [265] 62 (76) [82] 7 (88) [8] 31 (76) [41] 0.802

“Do you think physical activity is
dangerous for your irregular heart
rhythm?” {No}

376 (66) [570] 160 (64) [250] 50 (63) [80] 8 (80) [10] 29 (69) [42] 0.367

“Do you think physical activity should
be a part of your management plan
for your irregular heart rhythm?”
{Yes}

416 (72) [577] 193 (73) [264] 55 (67) [82] 10 (100) [10] 33 (79) [42] 0.251

“It is really not safe to be physically
active with my irregular heart
rhythm if my heart rate becomes too
fast.” {Disagree}

230 (40) [573] 112 (43) [263] 28 (34) [82] 7 (78) [9] 18 (43) [42] 0.467

“No one should have to be physically
active when he/she has my irregular
heart rhythm.” {Disagree}

304 (53) [578] 130 (49) [264] 42 (51) [82] 6 (67) [9] 25 (60) [42] 0.624

Value of physical activity for health
“How important do you think physical

activity is for managing your
irregular heart rhythm?” {Important}

218 (38) [569] 95 (36) [261] 31 (38) [81] 3 (33) [9] 16 (37) [43] 0.976

“How important do you think physical
activity is for managing other
conditions you may have (ie,
diabetes, high blood pressure, high
cholesterol, overweight/obesity)?”
{Important}

244 (43) [569] 107 (43) [250] 32 (40) [80] 5 (50) [10] 17 (42) [41] 0.965

Outcome expectations
“If I tried to be physically active my

irregular heart rhythm would
worsen.” {Disagree}

291 (50) [579] 133 (50) [264] 38 (46) [82] 6 (60) [10] 17 (40) [43] 0.743

“My irregular heart rhythm would
improve if I was physically active.”
{Agree}

250 (44) [563] 118 (46) [258] 37 (46) [80] 1 (11) [9] 17 (40) [43] 0.075

“I would manage my irregular heart
rhythm better if I was physically
active.” {Agree}

283 (50) [562] 126 (49) [259] 42 (53) [79] 4 (50) [8] 19 (45) [42] 0.577

Task self-efficacy
“Do you consider yourself physically

active?” {Yes}
332 (58) [574] 151 (58) [260] 53 (65) [82] 4 (40) [10] 23 (54) [43] 0.370

“Do you do light physical activity?”
{Yes}

308 (59) [520] 144 (59)[244 45 (58) [78] 5 (83)[6 22 (61)[36 0.665

“Do you do moderate physical
activity?” {Yes}

291 (56) [520] 130 (53) [244] 46 (59) [78] 5 (83) [6] 19 (53) [36] 0.422

“Do you do vigorous physical activity?”
{No}

452 (87) [520] 212 (87)[244 67 (86) [78] 5 (83) [6] 33 (92) [36] 0.837

“Do you do interval training?” {No} 471 (91) [520] 223 (91) [244] 67 (86) [78] 5 (83) [6] 36 (100) [36] 0.091
“Do you do muscle strengthening

physical activity?” {No}
406 (78) [519] 192 (79) [244] 60 (77) [78] 5 (83) [6] 31 (86) [36] 0.709
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Table 3. Continued.

Cohort* Paroxysmal Persistent Long-standing persistent Permanent Py

“How confident do you feel
performing light physical activity?”
{Very confident}

202 (37) [542] 94 (38) [246] 32(41) [78] 3 (38) [8] 13 (33) [40] 0.435

“How confident do you feel
performing moderate physical
activity?” {Very confident}

118 (22) [538] 52 (21) [243] 22 (29) [77] 1 (13) [8] 10 (25) [40] 0.467

“How confident do you feel
performing vigorous physical
activity?” {Not confident}

187 (34) [544] 88 (36) [245] 29 (36) [80] 0 (0) [8] 14 (35) [40] 0.462

“How confident do you feel
performing interval training?”
{Neutral}

162 (28) [576] 83 (32) [263] 18 (22) [81] 3 (30) [10] 13 (30) [43] 0.558

“How confident do you feel
performing muscle strengthening
activity?” {Neutral}

171 (30) [573] 77 (30) [261] 28 (34) [83] 3 (33) [9] 13 (31) [42] 0.990

Atrial Fibrillation Severity Scale
Frequency score 3 (3e4) [595] 3 (3e3) [269 4 (3e8) [88] 4 (0e10) [10] 10 (7e10) [42] < 0.001z

Duration score 5 (4e6) [590] 5 (4e7)[264] 7 (7e10) [88] 3 (2e10) [10] 10 (3e10) [40] < 0.001z

Severity score 5 (5e6) [565] 6 (5e6) [261] 5 (4e6) [83] 2 (1e6) [9] 3 (2e5) [39] < 0.001z

Total burden score 15 (15e16) [546] 15 (14e16) [246 18 (16e20) [83] 19 (3e23) [9] 21 (18e22) [38] < 0.001z

Hospital visits 0 (0e0) [605] 0 (0e0) [275 0 (0e0) [88] 0 (0e0) [10] 0 (0e0) [42] 0.658
Specialist visits 0 (0e0) [600] 0 (0e1) [274] 0 (0e1) [88] 1 (0e2) [10] 0 (0e1) [42] 0.660
Emergency room visits 0 (0e0) [598] 0 (0e0) [273] 0 (0e0) [88] 0 (0e1) [10] 0 (0e0) [42] 0.077
Bothered by symptoms 5 (5e6) [595] 4 (4e5) [272] 6 (5e7) [87] 7 (4e14) [9] 4 (3e6) [41] 0.152
Atrial Fibrillation Effect on Quality-of-Life questionnaire
Symptom score 89 (89e89) [593] 89 (89e89) [270] 89 (83e94) [86] 89 (78e100) [10] 92 (89e94) [40] 0.377
Daily activities score 76 (74e76) [568] 76 (74e81) [258] 76 (68e81) [84] 57 (31e81) [9] 69 (62e86) [41] 0.120
Treatment control 83 (83e83) [596] 83 (83e83) [272] 83 (67e83) [86] 83 (50e100) [9] 83 (67e92) [43] 0.879
Total score 83 (81e85) [588] 83 (81e86) [263] 83 (72e86) [85] 86 (57e100) [10] 86 (81e90) [43] 0.534

Responses with the highest proportion are reported. Values are n (%), or median (95% confidence interval), with overall [n] for category in square brackets,
unless otherwise noted. Boldface indicates significance.

AF, atrial fibrillation.
* Includes data with unknown AF subtypes.
y P value reported examines the statistical significance in the correlation between the variables.
z Significant difference between AF subtypes (P < 0.01).
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AF would worsen if they were physically active (Table 4).
Further, a significant positive correlation was observed be-
tween lower ST and disagreement that physical activity would
worsen their AF if they were physically active (Table 4).

Task self-efficacy regarding physical activity

Most patients reported that they were confident or very
confident about their ability to engage in light- (74%) or
moderate-intensity (55%) physical activity, but 62% of partici-
pants reported not being confident in performing
vigorous-intensity physical activity (Fig. 2). No significant dif-
ferences were seen in confidence about performing different in-
tensities of physical activity among AF subtypes (P > 0.05;
Table 2). Significant positive correlations were found between
higher confidence levels and engaging in light-intensity physical
activity, moderate-intensity physical activity, vigorous-intensity
physical activity, interval physical activity, muscle-
strengthening physical activity, and MVPA, respectively
(Table 4). Positive correlations were found between total
vigorous-intensity physical activity levels and performing all
physical activity intensities, interval training, and muscle
strengthening (Table 4). Significant inverse correlations were
observed between higher ST and lower confidence in performing
vigorous-intensity or muscle-strengthening activities (Table 4).
Symptoms related to AF

Atrial Fibrillation Severity Scale (AFSS). Table 3 displays
the cohort and the separate subtypes of AF data for the AFSS.
Patients with permanent AF had significantly higher scores
for AF frequency than did those with paroxysmal or persis-
tent AF (P < 0.05 for both). The duration of AF was
significantly longer in permanent AF than paroxysmal AF (P
< 0.001), and those with permanent AF had a higher total
burden score than did patients with paroxysmal or persistent
AF (P < 0.05 for post hoc analysis for all; Table 3).
Significantly worse severity scores were observed in patients
with paroxysmal AF, compared with those with long-
standing persistent AF (P ¼ 0.007) and those with perma-
nent AF (P < 0.001). Further post hoc analyses also revealed
worse severity scores among those with persistent AF than
among those with long-standing persistent AF (P ¼ 0.05) or
permanent AF (P ¼ 0.006).

An inverse correlation was observed between higher MVPA
levels and patients being less bothered by AF symptoms
(Table 4). Although a significant inverse correlation was
observed between lower MVPA levels and higher emergency
room visits, a significant positive correlation was found be-
tween higher ST and greater severity score.



Table 4. Correlation analyses for knowledge, values, outcome expectations, and task self-efficiacy regarding physical activity (PA) and PA levels or sedentary behaviour

Survey questions Total MVPA (r) P Total moderate-intensity PA (r) P Total vigorous-intensity PA (r) P Total sitting time (r) P*

Knowledge questions {response}
“Has a healthcare professional (doctor,
cardiologist, nurse etc.) spoken to
you about engaging in physical
activity to manage your irregular
heart rhythm?” {Yes}

0.108 [493] 0.017y 0.103 [508] 0.020y 0.123 [547] 0.004z 0.049 [597] 0.236

“How much physical activity such as
walking, swimming, bicycling is
recommended per week?” {150
minutes per week}

0.207 [456] < 0.001z 0.197 [469] < 0.001z 0.139 [507] 0.002z 0.014 [558] 0.744

“How often should people perform
muscle strengthening based exercise
per week?” {2 days per week}

e0.151 [460] 0.001z e0.124 [475] 0.007z e0.182 [514] < 0.001z e0.020 [565] 0.633

“Can physical activity help manage
other conditions you may have (ie,
diabetes, high blood pressure, high
cholesterol)?” {No}

e0.112 [465] 0.015y e0.090 [479] 0.048y e0.086 [520] 0.051 0.062 [571] 0.138

“Do you think physical activity is
dangerous for your irregular heart
rhythm?” {No}

e0.037 [460] 0.429 e0.014 [473] 0.768 e0.025 [515] 0.568 e0.109 [449] e0.021y

“Do you think physical activity should
be a part of your management plan
for your irregular heart rhythm?”
{Yes}

e0.088 [462] 0.057 e0.104 [477] 0.023y e0.102 [518] 0.020y 0.076 [572] 0.068

“It is really not safe to be physically
active with my irregular heart
rhythm if my heart rate becomes too
fast.” {Disagree}

e0.153 [465] < 0.001z e0.102 [480] 0.026y e0.245 [517] < 0.001z 0.081 [568] 0.053

“No one should have to be physically
active when he/she has my irregular
heart rhythm.” {Disagree}

e0.206 [468] < 0.001z e0.174 [484] < 0.001z e0.244 [521] < 0.001z 0.010 [573] 0.816

Value of PA for health
“How important do you think physical
activity is for managing your
irregular heart rhythm?” {Important}

0.232 [460] < 0.001z 0.201 [475] < 0.001z 0.280 [514] < 0.001z e0.048 [475] 0.301

“How important do you think physical
activity is for managing other
conditions you may have (ie,
diabetes, high blood pressure, high
cholesterol, overweight/obesity)?”
{Little importance}

0.036 [465] 0.433 0.054 [478] 0.238 0.013 [514] 0.776 e0.010 [448] 0.827

Outcome expectations
“If I tried to be physically active my
irregular heart rhythm would
worsen.” {Disagree}

e0.256 [468] < 0.001z e0.200 [483] < 0.001z e0.329 [521] < 0.001z 0.106 [574] 0.011y

“My irregular heart rhythm would
improve if I was physically active.”
{Agree}

0.198 [457] < 0.001z 0.178 [472] < 0.001z 0.191 [509] < 0.001z e0.090 [559] 0.034y

“I would manage my irregular heart
rhythm better if I was physically
active.” {Agree}

0.205 [459] < 0.001z 0.188 [470] < 0.001z 0.219 [511] < 0.001z e0.110 [558] 0.010z
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Task self-efficacy
“How confident do you feel
performing light physical activity?”
{Confident}

0.342 [439] < 0.001z 0.247 [454] < 0.001z 0.396 [485] < 0.001z e0.037 [538] 0.391

“How confident do you feel
performing moderate physical
activity?” {Confident}

0.425 [435] < 0.001z 0.304 [450] < 0.001z 0.500 [481] < 0.001z e0.091 [534] 0.037

“How confident do you feel
performing vigorous physical
activity?” {Confident}

0.401 [442] < 0.001z 0.261 [457] < 0.001z 0.538 [488] < 0.001z e0.109 [540] 0.011y

“How confident do you feel
performing interval training?”
{Confident}

0.312 [467] < 0.001z 0.211 [480] < 0.001z 0.392 [521] < 0.001z e0.072 [571] 0.084

“How confident do you feel
performing muscle strengthening
activity?” {Confident}

0.421 [465] < 0.001z 0.323 [477] < 0.001z 0.447 [519] < 0.001z e0.124 [568] 0.003z

Atrial Fibrillation Severity Scale
Frequency score 0.040 [480] 0.380 0.035 [491] 0.439 e0.005 [534] 0.899 e0.061 [590] 0.141
Duration score 0.086 [476] 0.060 0.085 [487] 0.061 0.024 [529] 0.584 e0.022 [587] 0.594
Severity score e0.028 [457] 0.549 0.004 [469] 0.931 e0.044 [507] 0.328 0.112 [562] 0.008y

Total burden score 0.014 [444] 0.768 0.035 [452] 0.455 e0.031 [491] 0.495 e0.012 [544] 0.788
Hospital visits e0.020 [485] 0.653 e0.039 [500] 0.382 e0.025 [541] 0.557 0.002 [599] 0.952
Specialist visits e0.007 [482] 0.878 e0.003 [497] 0.948 e0.009 [537] 0.842 0.015 [594] 0.714
Emergency room visits e0.118 [477] 0.010y e0.106 [492] 0.018y e0.065 [533] 0.132 0.034 [592] 0.413
Bothered by symptoms e0.113 [480] 0.013y e0.085 [493] 0.060 e0.172 [534] < 0.001z 0.064 [589] 0.123
Atrial Fibrillation Effect on Quality-
of-Life questionnaire

Symptom score 0.109 [477] 0.017y 0.082 [490] 0.071 0.155 [531] < 0.001z e0.039 [586] 0.352
Daily activities score 0.305 [458] < 0.001z 0.220 [472] < 0.001z 0.372 [507] < 0.001z e0.052 [561] 0.222
Treatment control 0.127 [476] 0.006z 0.086 [491] 0.057 0.182 [531] < 0.001z e0.89 [589] 0.030y

Total score 0.136 [473] 0.003z 0.108 [489] 0.017y 0.184 [526] < 0.001z e0.067 [581] 0.108y

Boldface indicates significance. Overall [n] for category is given in square brackets.
MVPA, moderate-to-vigorous PA.
* P value reported examines the statistical significance in the correlation between the variables.
yDenotes significant association (P < 0.05).
zDenotes significant association (P < 0.01).
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AFEQT. No significant differences were observed among AF
subtypes in any AFEQT domains (Table 3). A significant
positive correlation was found between higher MVPA or
vigorous-intensity physical activity levels and greater scores for
symptoms, daily activities, treatment control, and total
AFEQT (Table 4). Further, significant positive correlations
were observed between moderate-intensity physical activity
levels and daily activities, as well as treatment score. A sig-
nificant, inverse correlation was observed between greater ST
and lower treatment control score. No other significant cor-
relations were found between moderate-intensity physical
activity levels or ST and AFEQT scores.
Discussion
This study provides the first comprehensive evaluation of

self-reported physical activity and ST among patients with
various AF presentations. In this sample of Canadian adults
living with AF, patients reported a median of 60 min/wk of
moderate-intensity physical activity, 0 min/wk of vigorous-
intensity physical activity, 100 min/wk of MVPA, 240
min/wk of walking, and 6 h/d of ST. Our findings demon-
strate that 54% of patients with AF are not meeting the
Canadian 24H Movement Guidelines (� 150 min/wk of
MVPA).35 We recognize that our findings are in a younger AF
cohort receiving specialized care from cardiologists or elec-
trophysiologists and largely asymptomatic.48 Therefore, older
AF patients with more comorbidities, greater symptom
burden, and a lower level of patient care are likely to be less
physically active than our cohort. In contrast to previous work
in Europe, the Middle East, Africa, and Central and South
America,6 no differences were observed in MVPA levels
among the AF subtypes. Examination of the participation and
their self-efficacy in engaging in different physical activity
intensities, a higher proportion of patients participated in
light- or moderate-intensity physical activity and reported that
they were confident in performing activities at such in-
tensities. Yet, most patients did not feel confident in engaging
in vigorous-intensity physical activity or interval training and
were indifferent regarding their confidence about performing
muscle-strengthening exercise.

This study was also the first to assess the knowledge,
outcome expectations, and task self-efficacy regarding physical
activity among patients with AF. We embedded our survey
questions, specifically those relating to outcome expectations
and task self-efficacy, into Social Cognitive Theory, which has
been used extensively to explain physical activity behaviours in
CVD populations.27,49,50 Few patients ( < 20%) correctly
identified the Canadian 24H Movement Guidelines for
physical activity, yet most patients appeared to highly value
physical activity as a means to manage their AF and are
confident in performing light- and moderate-intensity phys-
ical activity. This finding is consistent with previous studies in
the general population (including in Canada),51-53 which have
found that most individuals are unable to correctly identify
the physical activity recommendation of � 150 min/wk, but
highly value physical activity as a way to manage chronic
health conditions.51,52 In a Canadian cohort, those with
diabetes had more negative outcome expectations (the
perceived benefits of physical activity), compared with their
nondiabetic counterparts.54 This difference may also be
evident in adults with AF and may be influenced by the ed-
ucation patients receive regarding their AF management. Of
those who completed the survey, nearly w60% reported that
they had not had a conversation with a healthcare professional
regarding physical activity as part of their AF care plan.
Recommendations for physical activity have only recently
been introduced into the 2020 CCS guidelines, so this may
explain the high proportion of patients who have not received
physical activity counseling. Further, we found that greater
task self-efficacy for any intensity of physical activity was
related to increased MVPA levels. This finding is similar to
findings within the Canadian general population55 and among
those with diabetes,56 for whom higher task self-efficacy
regarding performing either low-intensity or moderate-
intensity physical activity was correlated with higher MVPA
levels.55 However, strong correlations were observed between
higher total vigorous-intensity physical activity levels and
greater perceived task self-efficacy regarding performing
moderate-intensity or vigorous-intensity physical activity. No
differences were observed in the knowledge, outcome expec-
tations, and task self-efficacy among AF subtypes. These re-
sults highlight gaps in AF management, with targeted efforts
needed toward the following: (i) education of AF patients
regarding the Canadian 24H Movement Guidelines and the
benefits of engaging in physical activity to enhance positive
outcome expectations; (ii) strategies to improve physical ac-
tivity task self-efficacy; and (iii) integration of exercise pro-
fessionals (ie, exercise physiologists, kinesiologists) into the AF
management teams. Exercise training supervision has been
shown to improve self-efficacy regarding different intensities
of physical activity.57 This result is further supported by
recent research conducted by Elliot et al. who found that an
aggressive lifestyle intervention AF clinic was successful in
improving physical activity levels (þ170 min/wk) by inte-
grating one supervised exercise session per week with an ex-
ercise physiologist in adults with nonpermanent AF.58

Improvements in other cardiovascular health outcomes, such
as CRF, weight loss, and reduction in AF occurrence were also
observed.58 By integrating exercise services, AF patients can
acquire knowledge and experience on safe responses to
physical activity and provided appropriate modes of activities
within their physical and health constraints.

This study is the first to investigate ST in patients with AF.
Patients reported spending a median of 6 h/d sitting. A large
longitudinal study of 149,077 older adults demonstrated the
combined negative effect of physical inactivity and ST; older
adults who engaged in < 150 min/wk of MVPA and accu-
mulated 4-6 hours of ST had an increased risk of all-cause
(hazard ratio: 1.19, 95% CI 1.07-1.33) and cardiovascular
mortality (hazard ratio: 1.35, 95% CI 1.04-1.76).59 Addi-
tionally, a recent large-scale meta-analysis using accelerometers
found that a high level of ST in combination with lower ac-
tivity levels increases the risk of death, but higher levels of
physical activity can mitigate or eliminate the risks of a high
level of ST.60 Strategies to increase MVPA and reduce ST
should be considered, particularly as physical activity and ST
reported in the current study are from self-report measures,



462 CJC Open
Volume 4 2022
which have been shown to drastically over- and underestimate
levels, compared with device measures.61,62

Improving QoL and controlling symptom severity are
important AF management goals. In contrast to previous
systematic reviews, including randomized controlled trials,
controlled trials, and observational studies,19,20 we did not
detect an association between higher MVPA and superior
QoL and symptom control. However, we did observe that
symptom burden increases with the progression of AF sub-
type. We found that, compared with paroxysmal AF, pa-
tients with persistent and permanent AF had a significantly
higher BMI. MVPA should be promoted to manage CVD
risk factors to thwart the progression of AF and reduce
stroke risk. Previous studies have shown that engaging in
regular MVPA is linked to enhanced QoL in AF pa-
tients.19,20,63 Despite the symptoms AF patients face, their
QoL may be impacted by age-related declines in muscle
mass (sarcopenia),64 muscle strength,64 and CRF,65 which
can inhibit the ability to perform activities of daily living.66

Systematic reviews and meta-analyses in AF patients show
that such changes to physical function can be addressed
through regular participation in MVPA,19,20,67 providing
another reason to encourage this patient group to increase
their MVPA levels.

Our study has several strengths. We were able to recruit a
large Canadian cohort of patients living with AF to quantify
MVPA and ST and determine relationships with the
knowledge, outcome expectations, and self-efficacy regarding
physical activity, variables known to enhance physical activity
in other clinical populations. We also evaluated the symptom
severity and QoL of patients, using AF-specific questionnaires
(AFSS and AFEQT). AF diagnosis and subtype (if available)
were confirmed by medical records, to ensure that the data
accurately represented each of the AF subtypes.

Some limitations warrant mention. First, the IPAQ was
used to quantify MVPA and ST, so patients’ responses may be
subject to social desirability response biasdthat is, patients
may over-report MVPA and under-report ST, which may
skew the results toward a “best-case” scenario.68 Such a bias
has been observed in cohorts of older adults, as compared to
device-measured MVPA and ST.69 Interestingly, we found
that in this sample of patients with AF, on average, most self-
reported a fair/excellent CRF (27.6 mL/kg/min). When
compared to the Canadian Fitness Registry and Importance of
Exercise National Database (FRIEND) cohort of older adults
without CVD, the CHAMPLAIN-AF cohort had a CRF
similar to that of males members of the FRIEND cohort (26.7
mL/kg/min) and a higher CRF than female members (23.2
mL/kg/min).70 A point to note is that the DASI may over-
estimate CRF, compared to cardiopulmonary exercise testing
(mean bias: 3.6 mL/kg/min; limits of agreement: e9.2 to
16.4 mL/kg/min) in CVD patients.71 Therefore, our esti-
mated CRF results should be interpreted with caution.

Second, this study was conducted in AF patients within
the Champlain region of Canada recruited from a tertiary care
facility, which may limit the generalizability of our results to
other geographies and centres. Specifically, compared with
previous AF registries,72,73 our cohort had a higher propor-
tion of male patients, paroxysmal AF patients, and more AF
patients who have undergone catheter ablation. Further, the
AF subtype was not reported in 38% of patients; no subtype
diagnosis occurred predominately when (i) patients first
presented AF to the clinic and (ii) the electrophysiologist
had insufficient information on the AF pattern to
document the AF subtype. This lack of reporting may have
skewed the proportions of the presenting AF subtypes in our
study.

Third, we used the median as a measure of central ten-
dency to report the findings of our data. As the responses to
our survey predominately contained ordinal data, the me-
dian is an appropriate measure of central tendency.74 A
limitation of the median is that it does not account for the
precise value of each observation; the median may have been
influenced by the varying sample size for each variable,
particularly continuous data. Therefore, mean values were
included as another measure of central tendency for the
cohort data to assist with interpretation. Lastly, this was an
observational study; therefore, we were not able to determine
causal effects.
Conclusions
Among this sample of patients living with AF, over half do

not meet guideline recommendations of 150 min/wk of
MVPA, whereas most meet ST recommendations with a
median of 6 h/d. No differences in MVPA and ST were
observed by AF subtype. The low MVPA levels may be
influenced by a lack of physical activity knowledge across all
AF subtypes, despite most patients having positive outcome
expectations regarding physical activity and high task self-
efficacy for moderate-intensity physical activity. As with
other cardiovascular conditions, AF management plans should
incorporate exercise professionals to educate and support pa-
tients in integrating MVPA into their lifestyle to derive the
well-established benefits of regular MVPA.
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