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Abstract

Background— Most quality of life (QoL) data in AF has been collected from clinical trial patients.
We sought to characterize symptoms and QoL in a large inception cohort of unselected AF patients,
and explore the impact of age, gender, and AF clinical course on QoL measures over time.

Methods— We collected symptom and QoL data on 963 patients with new onset AF enrolled in a
multi-center observational registry. Patients were primarily managed with pharmacologic therapy
and cardioversion. QoL instruments including the SF-12, University of Toronto AF Severity Scale,
and the AF Symptom Checklist were completed at baseline and repeated over 2.5 years. Time-
weighted QoL summary scores over the first year were calculated for each patient. Factors associated
with those summary scores were explored in multivariable analyses.

Results— QoL was moderately impaired at baseline, but quickly approached population norms and
remained stable thereafter. Following multivariable adjustment, female gender was strongly
associated with higher symptom scores and lower QoL scores. Older (age>65 years) patients reported
less prominent disease-specific impairment in QoL than younger patients. In part because 73% of
patients appeared to maintain sinus rhythm for the first year, AF clinical course had a comparatively
small impact on QoL during this timeframe.

Conclusions— QoL is impaired in newly diagnosed AF patients, but improves to normal levels
with standard treatments. Within the first year after diagnosis, gender, age, and comorbid conditions
are more strongly associated with QoL outcomes than the clinical course of AF itself.

Patients with atrial fibrillation (AF) exhibit an extremely broad range of symptoms and health-
related quality of life (QoL), ranging from asymptomatic to severely impaired.l' 2 Because
interventions for terminating or suppressing AF have not been shown to prevent strokes or
reduce mortality,3v 4 the primary goal of rhythm control interventions should be to reduce
symptoms and improve QoL.
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A number of studies have demonstrated meaningful changes in quality of life following both
pharmacologic and non-pharmacologic rhythm control interventions, 5-8 put such studies have
generally enrolled highly symptomatic patients. In contrast, little is known about quality of life
in unselected patients with AF. We therefore sought to characterize quality of life and its
determinants in a prospective observational registry of new-onset AF patients. Based on prior
studies, 9 10 we hypothesized that, in addition to comorbid conditions and clinical course,
certain demographic factors such as age and gender would substantially impact QoL outcomes
and the reporting of symptoms.

Study population

The Fibrillation Registry Assessing Costs, Therapies, Adverse events and Lifestyle
(FRACTAL) is an inception cohort study of patients with atrial fibrillation or flutter. Between
May 1997 and June 2000, 1005 patients were enrolled at 17 centers in the United States and
Canada following their first electrocardiographically confirmed episode. AF occurring within
7 days of cardiac surgery was excluded. Patient management remained at the discretion of local
practitioners. The study protocol was approved by the institutional committee on human
research at each site, and patients provided informed consent prior to study entry. Of the initial
registry cohort (N=1005), 963 (96%) completed at least the baseline quality of life
questionnaires and form the basis for this report.

Data Collection and Follow-up

At each enrolling center, trained research assistants collected baseline data at study entry by
chart review and either personal or telephone interviews of study subjects. Baseline data
collection forms captured standard demographic variables, in-depth cardiovascular and health
history questions (including review of echocardiogram reports, when available), individual
components of the Charlson comorbidity index, 11 and historical items pertaining to the initial
episode of AF such as associated illness and the presence or absence of six specific symptoms.
At the time of study entry, additional data were gathered regarding all aspects of initial AF
management, including cardioversion, antiarrhythmic drugs, cardiac procedures,
anticoagulation, and physician specialty type.

Patients were contacted for follow-up at 3, 6, 12, 18, 24 and 30 months following enroliment.
At each follow-up, AF recurrence, changes in the management plan, current medication usage,
adverse events, cardiac procedures, and health care resource utilization were ascertained.

Quality of Life instruments

Three quality of life instruments were used in this study. The Medical Outcomes Study Short
Form-12 (SF—12),12 derived from the widely used SF-36, was used as a generic health status
measure. The SF-12 provides two summary scales: the physical (PCS) and mental component
scores (MCS), each scaled to a population norm of 50, with higher scores indicating better
QoL. Mean PCS and MCS scores for US residents aged 65-74 without AF are 43.3 and 52.7,
respectively.13

Two disease-specific scales were also used: the Arrhythmia Symptom Frequency and Severity
Checklist 14 and a version of the University of Toronto AF Severity Scale.® The Symptom

Checklist asks patients to quantify the frequency (graded 0-4), and severity (graded 0-3), of
16 individual AF symptoms. Frequency and severity scores therefore range from 0-64 and 0—
48, with higher scores indicating greater symptom burden. Healthy subjects aged 54 + 14 years
reported mean frequency and severity scores of 10 and 8 in a previous study.< The University
of Toronto Scale that was used generates four summary scores for physical, psychological,

Am Heart J. Author manuscript; available in PMC 2007 March 13.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Reynolds et al.

Page 3

functional, and exercise limitations, each set to a maximum value of 100 — indicating no
impairment—with lower scores representing greater limitation. This scale is intended to capture
AF-specific impairments in quality of life that extend beyond the domain of symptoms.

Each of the QoL instruments was completed at the time of study enrollment and repeated at
all but the 18 month follow-up interval (i.e. 3, 6, 12, 24 and 30 months after enroliment). Quality
of life questionnaires were self-administered by study subjects at local sites, and forwarded to
the data coordinating center, where data entry, cleaning, and analysis were performed.

Analytic Methods

All analyses were performed using SAS version 8.2 (SAS Institute, Cary, NC) software. Group-
wise comparisons of discrete and continuous variables were made using Fisher’s exact and two
sample t-tests, respectively. Statistical significance was defined as a two-tailed p-value of
<0.05. Multivariable linear regression models were constructed as described below.

Missing data methods—~For the SF-12, physical and mental component summary scores
were considered missing if >50% of individual items were missing for a given time point
(frequency 0.8-2.1%). If <50% of individual items were missing on a completed questionnaire,
those missing items were imputed as the mode response for that item at that time point in the
entire study %opulation. Summary scores were then calculated using standard scoring
algorithms.l

For the University of Toronto scales, single item imputation was used only for the functional
limitations scale, which had a high rate of non-response to a few individual items (e.g.
gardening or sexual activity). For this scale only, if <50% of individual items were missing,
the summary score was calculated using the weighted average of the items for which responses
were given. If >50% of items were missing, the functional limitations score was considered
missing. For the other University of Toronto sub-scales, the summary score was treated as
missing if individual items were missing (~1% for each).

The AF Symptom Checklist was scored according to published methods.14 I the frequency
of a symptom was recorded as “never”, the severity of that symptom was set to zero. If a person
indicated that a symptom was present, but did not record a severity, the severity was imputed
as the mean severity score of other patients who had that symptom at that time point.

Generation of summary scores for repeated measures—Because AF is a relapsing-
remitting condition (particularly early in its course), we felt the most appropriate QoL summary
measure would be a composite score over the time interval for which we had nearly complete
data, which was 12 months. Therefore, we generated a single summary measure for each of
the 8 summary scales (2 each for the SF-12 and AF symptom checklist; 4 for the University
of Toronto) by linearly interpolating each consecutive pair of scores for each subject between
0, 3, 6, and 12 months and calculating the area under the resulting curve, then dividing by 365.
This results in a time-weighted average daily score for each summary scale for each subject.
For subjects with a single missing score during the first 12 months, linear interpolation was
made across the missing time point. This is equivalent to imputing the missing value as the
mean of the scores just before and just after the missing time point.

Regression Analysis on QoL summary measures—The influence of various patient
characteristics, therapies, and clinical evolution of AF on the 12-month average QoL summary
scores was explored using multivariable linear regression. Age was dichotomized at 65 in these
models because it was close to the average at enrollment (66 + 14 %ears) and because this age
is sometimes used as a cut point for evaluating stroke risk in AF .16, 17
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For each of the 8 summary QoL measures, linear regression models with stepwise selection
were constructed with a p-value for entrance set at 0.15 and p-value for exit set a 0.10 in order
to include all important measured confounders. Covariates entered into these models included
demographics (age, gender, race), cardiac and non-cardiac comorbid illnesses, initial AF
pattern (persistent, paroxysmal, or permanent), initial medical therapies, and the number of AF
recurrences recorded during follow-up. Some of these covariates were chosen based on a
relationship to QoL scores demonstrated in prior studies.r 10, 18-20 valyular disease was
defined as moderate or severe valvular regurgitation or stenosis documented by
echocardiography at study enrollment.

Quality of life surveys were completed by 963 registry participants at enroliment. Baseline
characteristics of this population, stratified by gender and by age above or below 65 years, are
displayed in Table I.

The initial episode of AF either spontaneously converted to sinus rhythm or was successfully
treated with cardioversion in 926 (96%) patients. AF was accepted as a permanent state from
the outset in the other 37 patients. During the first year of follow-up, 10 more patients
progressed to permanent AF, and 209 additional patients (22%) had > 1 recurrences of AF
(documented by EKG in 74%, ambulatory monitor or pacemaker telemetry in 3.5%, and
physician exam or patient self-report in 22.5%). Therefore 707 patients (73%) had no known
AF recurrence over the first year. Among patients with documented recurrences, 90% had <2
(range: 0-9).

Table Il presents the presence or absence of 6 common symptoms typically associated with
AF at the time of the first-documented episode, stratified by gender and age. These were
assessed in the case report forms, rather than as part of the AF symptom checklist, which has
a longer recall period. As shown, women with AF were more likely to be symptomatic than
men, and were more likely to report palpitations as a symptom. Compared with younger
patients, those >65 years in age were significantly more likely to report dyspnea and fatigue,
but less likely to report dizziness or palpitations.

Unadjusted quality of life scores are displayed in Figure 1. For all three scales, patients reported
a moderate level of symptoms and impaired QoL at baseline that improved to approximate
population norms2 13 over the first 6 months, with little change thereafter.

Figures 2 and 3 display unadjusted results for the physical component (PCS) and mental
component (MCS) scales of the SF-12 and the AF Symptom Checklist, stratified by gender.
For 7 of the 8 summary scales assessed, women reported significantly greater impairment
(lower QoL scores and higher symptom scores) than men at baseline, and these baseline
differences between genders persisted throughout follow-up.

Of the 963 subjects who completed baseline QoL surveys, 813 (84%) completed surveys with
all QoL instruments during at least 2 of the 3 follow-up periods (3, 6, and 12 months) and were
included in the calculation of time-weighted summary scores and regression analyses. There
were no significant differences in the baseline characteristics of those 813 subjects compared
with the 150 who completed all surveys at <2 of the first 3 follow-up periods.

The results of the multivariable models constructed to assess the 0—12 month summary score
for each of the 8 quality of life scales are shown in Table I11. As expected, non-cardiac comorbid
illnesses mainly correlated with diminished scores on scales reflecting general health and
functional status, while cardiac conditions correlated with both reduced general physical
function and higher AF symptom scores.
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After multivariate adjustment, women reported significantly lower QoL and higher symptoms
scores than men, as seen on 6 of the 8 summary scores assessed. These differences were highly
statistically significant and clinically meaningful, including a ~10% difference on the SF-12
PCS score and nearly 40% differences for the symptom frequency and severity scores.

The effect of age on QoL scores was less clear. Patients >65 years in age, compared with
younger patients, had slightly lower adjusted scores on scales relating to general health and
physical functioning, but slightly higher scores on scales pertaining to psychological health.
Older patients reported significantly lower mean symptom frequency and severity scores than
younger patients, suggesting that their AF resulted in smaller average disease-specific
impairment in QoL.

Persistent (defined by the performance of cardioversion to terminate the first episdoe) and
permanent AF had almost no significant effect on any QoL measure (Table I11), however, few
patients (N=47, or 4.9%) progressed to permanent AF during the first year. The model
coefficients suggest that single episodes of recurrent AF were associated with small decrements
in QoL. Patients with numerous recurrences would be expected to experience larger reductions
in QoL - but only ~3% of registry participants had >2 recurrences documented. Patients who
were prescribed antiarrhythmic drugs at baseline had modestly lower QoL scores and higher
symptoms scores than those who were not, suggesting these drugs tended to be prescribed for
more symptomatic patients.

We examined the potential effect of missing data on our multivariable models by comparing
the results shown in Table I11 with “complete case” analyses by including only subjects with
no missing data from 0-12 months in the models. This resulted in only small changes in the
magnitude, but not the direction, of the regression coefficients.

Discussion

In this large inception cohort of newly diagnosed AF patients, we found moderate symptom
burden and reductions in both generic and disease-specific quality of life at baseline, which
normalized quickly after initial treatment and remained largely stable thereafter. Symptomatic
recurrences of AF were relatively infrequent during early follow-up (22% at one year) in this
population. QoL and symptom scores were therefore influenced less by the clinical course of
AF than by comorbid illnesses and demographic factors such as age and, prominently, gender.

Previous studies have shown that AF patients have impaired QoL compared with healthy
controls 2 18 and that QoL among AF patients improves with a variety of é:)harmacological
and non-pharmacological rhythm control and rate control interventions.>—9: 21-23 Rate
control vs. rhythm control trials3: 18 have reported that QoL generally improves over time
in AF patients to a similar degree for either strategy, although the RACE trial found that the
%esence of sinus rhythm at study termination was associated with larger QoL improvements.

As might be expected, the new-onset AF patients enrolled in FRACTAL reported lower
baseline symptom scores and higher baseline SF-12 summary scores than patients enrolled in
typical clinical trials.2: 9 7+ 13 Moreover, in this unselected population, symptom frequency
and severity scores by 6 months were similar to those found in healthy subjects (mean 10 and
8, respectively) 2 and SF-12 physical and mental component summary scores were roughly
e%ual to a U.S. reference population age 65-74 without AF (mean 43 and 53, respectively).

15 These findings suggest that most patients early in the “natural history” of their AF will enjoy
a preserved QoL with the type of management seen in this registry — including rate controlling
agents in ~70% of patients and membrane-active antiarrhythmic drugs in ~50%. More
aggressive rhythm control interventions, such as pulmonary vein isolation, may be most
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beneficial for highly symptomatic patients, or for those in whom important symptoms persist
despite initial pharmacological therapy, rather than considered as first-line therapy.24 A study
randomizing patients with new onset AF to first line ablation versus medical therapy would be
required to evaluate this question.

Our analysis also points to a very prominent association between gender and both symptoms
and QoL in AF. The fact that women with AF report greater symptom burden and lower QoL
has been reported previously.lol 19 However, prior investigations have not adjusted QoL
scores for known clinical and demographic differences between men and women with AF.9
After doing this, we found that the effect of female gender on QoL scores was similar to or
greater than that of NYHA class >2 heart failure (compared with 0-1), moderate to severe
valvular disease, or COPD in our study cohort.

It remains unclear whether this large gender difference in QoL among AF patients is due to
biophysical or psychosocial factors — or both. Prior authors have speculated that this effect may
be related to depression,lo! 19 which is known to be more common among women than men,
and has been shown to strongly influence QoL measures in other cardiovascular conditions.
25, 26 \Whatever the cause, it is evident that women with AF differ from men in their
demographic and clinical characteristics, their subjective experience of the condition, and
possibly in how they are managed and how they respond to therapy.g’ 19, 27 Better
understanding of the factors that underlie these differences will be needed in order to optimize
outcomes for women with AF.

To a lesser extent, prior studies have also pointed to a relationship between age and QoL in
AF. One group, in fact, has questioned whether AF reduces QoL in elderly patients at all.28 1t
makes intuitive sense that younger, more active patients may find AF significantly more
disruptive than older patients, particularly those with additional health problems. The results
of our study, in which older age was associated with lower AF symptom frequency and severity
scores, support this notion, and are consistent with analysis from the RACE trial, which
reported that age <69 was associated with a greater likelihood of improved QoL during study
foIIow-up.18 It follows that younger patients may be likely to benefit more from aggressive
rhythm control interventions than the elderly.

We also found a distinct difference in the pattern of symptoms reported by older, compared
with younger patients. The greater prevalence of dizziness and palpitations in younger patients
could be related to effects of aging on the cardiac conduction system, with younger patients
typically having more rapid ventricular rates during AF. On the other hand, the greater degree
of dyspnea and fatigue in older patients could result from age-related changes in diastolic
function and a relatively greater reliance on the atrial contribution to diastolic filling.
Understanding of these age-related differences may have clinical value in assessing patient’s
initial symptoms and response to treatment.

Our analysis is limited by several factors. First, because of the observational nature of the
registry, and the low rate of early documented AF recurrence and progression to permanent
AF, we cannot draw firm conclusions regarding the relative merits of a rhythm control strategy
or the benefit of actual sinus rhythm maintenance on QoL in this population. These issues have
been addressed in other studies.8: 18 Our surveillance methods for AF recurrence, which relied
significantly on symptoms and patient self-report, probably underestimated AF episodes.
However, asymptomatic AF, by nature, would not be expected to have a large impact on our
QoL measures. The period of follow-up was relatively short, therefore we cannot draw
conclusions about QoL for AF patients with longer-standing disease. Finally, the data in this
study were collected prior to the publication of the AFFIRM trial, at a time when ablative
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techniques for AF management were not widely used. AF management in today’s clinical
environment may therefore differ from that observed in our registry.
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SF-12 AF Symptom Checklist
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Figure 1.

Unadjusted QoL summary scores for the FRACTAL population (N=963), from enrollment
through 30 months. PCS= physical component summary score; MCS= mental component
summary score; physlim= physical limitations scale; psylim= psychological limitations scale;
fxlim= functional limitations scale; exlim= exercise limitations scale. Population norms for
the SF-1213 and AF Symptom checklist? are indicated by dashed horizontal lines.
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Figure 2.
Unadjusted SF-12 summary scores, stratified by gender, from enrollment through 30 months.
PCS= physical component summary score; MCS= mental component summary score.
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Figure 3.
Unadjusted symptom frequency and symptoms severity scores, stratified by gender, from

enrollment through 30 months.

Am Heart J. Author manuscript; available in PMC 2007 March 13.



1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN

1duosnue Joyiny vd-HIN

Reynolds et al.

Table |

Baseline characteristics stratified by gender and age group
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Variables Women Men (n=581) P value Age <65 (n=619) Age>65 (n=344) P value
(n=382)
Age (yrs) 69+ 13 64 +15 <0.001 - -- -

Female gender - -- - 32% 44% 0.002
Hypertension 55% 45% 0.001 34% 57% 0.001
Valvular disease 21% 15% 0.03 14% 19% 0.03

CAD 17% 30% <0.001 13% 31% <0.001
Diabetes mellitus 12% 12% NS 4.4% 12% 0.001
Heart failure 17% 19% NS 12% 22% 0.001
Prior stroke/TIA 8.0% 6.9% 0.05 2.9% 9.5% 0.001
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Baseline symptoms™ and treatments by gender and age group

Table Il

Page 13

Women (n= 382) Men (n=581) P value Age <65 (n=644) Age>65 (n=361) P value
Symptoms
11% 17% 0.01 15% 15% NS
Asymptomatic
Dizziness 28% 23% NS 31% 22% 0.005
Palpitations 57% 46% 0.001 65% 42% <0.001
Syncope 2.5% 3.2% NS 3.6% 2.5% NS
Chest pain 23% 23% NS 23% 23% NS
Dyspnea 61% 61% NS 56% 64% 0.03
Fatigue 48% 50% NS 44% 52% 0.02
Initial Therapies
43% 47% 0.30 42% 47% 0.10
Cardioversion
AAD 51% 48% 0.40 55% 48% 0.03
Warfarin 63% 66% 0.90 56% 69% <0.001

*
Assessed on baseline case report forms; patients could have multiple symptoms, so columns do not sum to 100%. AAD= anti-arrhythmic drug
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