
Introduction

The cornerstone of treatment in patients with atri-
al fibrillation (AF) is to reduce symptoms and im-
prove the quality of life (QoL).1  The QoL is signifi-
cantly reduced in AF patients, caused not only by 
symptoms related to the arrhythmia, but also the 
medication. Several trials have demonstrated that 
catheter ablation of AF improve the QoL signifi-
cantly, 2-14 and QoL should be assessed and report-
ed in every clinical trial with patients undergoing 
an intervention due to symptomatic AF.15 How-
ever, concerns have been raised that the present 
QoL instruments are not sufficiently sensitive to 
detect changes in disease specific symptoms, such 
as those associated with AF. Several instruments to 
evaluate disease specific QoL exist 16-19 but there is 
a lack of consensus regarding how to evaulate the 
QoL in AF patients. This paper reviews the current 
knowledge of various QoL instruments, and the 
impact of AF ablation on the QoL. 

QoL Assessment

QoL is a subjective phenomenon, and there is 
no consensus of how to define QoL. The World 
Health Organisation defined health as the ab-
sence of disease and the presence of physical, 
mental and social well-being. Hence, QoL is a 
complex and multidimensional quantity to mea-
sure, which explains why over 35 different QoL 
instruments have been reported.15 Most instru-
ments are not specific for AF patients, which has 
led to the development of new QoL instruments. 
Table 1 presents the most used QoL instruments.
 
Generally, the QoL assessment should include 
both a generic and symptom specific instrument. 
Generic instruments are used to evaluate the 
physical, mental and social well-being. The most 
used questionaire is the multi-purpose, short-form 
health survey with 36 questions (SF-36). The SF-36 
form is very well-validated and has been applied 
in various types of patients and the general pop-
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ulation.20 It yields an 8-scale profile of functional 
health and well-being scores including physical 
function (PF), role-physical (RP), bodily pain (BP), 
general health (GH), vitality (VT), social function 
(SF), role-emotional (RE) and mental health (MH). 
The scores in each of the eight subscales are stan-
dardized from 0 to 100, with the higher scores indi-
cating better QoL. Several studies have compared 
the QoL in AF patients with the general popula-
tion, and patients with other cardiac diseases.1

The EuroQol (EQ-5D) is a well-validated, generic 
health-related quality-of-life measure.21 It is self-
administered and has 5 dimensions assessing mo-
bility, self-care, usual activities, pain/discomfort, 
and anxiety/depression. It also includes a visual 
analog scale that asks respondents to rate their 
current health from 0 to 100, with 0 represent-
ing death and 100 indicating perfect health. The 
5-item questionnaire can also be transformed to 
a societal-based utility score, ranging from 0 to 1, 
with higher scores reflecting better healthstatus.

 However, generic QOL instruments may not be 
sufficiently sensitive or focused to detect changes 
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in disease specific symptoms, such as those as-
sociated with AF. Several instruments to evalu-
ate disease specific QoL exist. The most com-
monly used disease specific questionnaire is the 
AF Symptom Checklist (AFSCL), which measures 
frequency and severity of AF related symptoms.22 
The AFSCL is easy to use, and has been used in 
a high number of AF studies. The Atrial Fibril-
lation Severity Scale (AFSS) is a 19-item self ad-
ministered questionnaire developed to capture 
subjective and objective ratings of AF related 
symptoms, health care utilization, and AF dis-
ease burden, including frequency, duration, and 
severity of episodes .23 The AF symptom burden 
score is derived from the AFSS summary score 
that averages the frequency, duration, and patient 
perceived severity of AF episodes. A higher score 
indicates greater AF burden. Another QoL instru-
ment is the Mayo AF-Specific Symptom Inventory 
(MAFSI) that was introduced to clinically follow 
AF-specific symptoms. Although it has some 
common elements with the AF Symptom Check-
list, the MAFSI inventory monitors additional 
symptoms. Using a checklist of 12 symptoms, 
patients score the frequency of symptoms over 6 
months as 0 (never), 1 (rarely), 2 (sometimes), 3 
(often), and 4 (always). Total scores range from 
0 to 48. It was recently used in a publication by 
Woklu et al., but has not yet been validated.18

The need for comprehensive, disease specific 
measurement tools, to quantify the effect of AF on 
patients QoL more accurately and reliably, has led 
to the development of new QoL instruments spe-
cific for AF patients. 

The AF-QoL questionnaire was recently devel-
oped and validated in a Spanish population.17 The 
AF-QoL instrument is an 18-item self-adminis-
tered questionnaire with three domains: psycho-
logical, physical, and sexual activity. The psycho-
logical domain includes seven items, the physical 
domain includes eight items, and the sexual ac-
tivity domain includes three items. The questions 
refer to the previous month. All domains have 
been standardized for a scoring between 0 (worst 
QoL) and 100 in order to facilitate interpreta-
tion and comprehension. The AF-QoL is able to 
discriminate between AF patients and patients 
with previous myocardial infarction in contrast 
to other questionnaires such as the AFSCL or the 

Table 1 Quality of Life Measures Used in Atrial 
Fibrillation Studies 

Generic measures Disease specific measures

SF-36 (Short-Form 
health Survey)

Minnesota Living with Heart 
Failure Questionnaire

SF-12 Arrhythmia Symptoms Checklist: 
Frequency and Severity (AFSCL)

WHO-26 

EuroQOL  (EQ-5D) University of Toronto AF Severity 
Scale (AFSS)

SF-6 AF-QoL

Global Health Status 
Questionnaire

Atrial Fibrillation Effect on 
QualiTy of life (AFEQT)

Medical Outcomes 
Study

Mayo AF-Specific Symptom 
Inventory (MAFSI)

Depression Scale Specific Symptoms Scale

Health Status 
Questionnaire Specific Activity Scale

Assessment of 
Quality of Life

Quality of Life of Atrial 
Fibrillation

Instrument (AQoL)

And many more
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SF-36. Additionally, AF patients with a higher per-
centage of clinical symptoms such as palpitations, 
chest discomfort, and dyspnea had lower scores 
demonstrating the discriminant validity of the 
questionnaire. In this context, the AF-QoL may be a 
necessary tool to evaluate the QoL and well-being 
in patients with intermittent AF who are in sinus 
rhythm at the time of evaluation and completely 
asymptomatic allthough severely affected by the 
disorder regardless the absence of symptoms at the 
moment of evaluation.

Another disease specific QoL instrument is the 
AFEQT questionnaire that has shown to be valid, 
reliable, and responsive to clinical change in AF 
patients.16 It is a 20-item instrument including a 
4-item Symptoms score, an 8-item Daily Activi-
ties score, a 6-item Treatment Concerns score, and 
a 2-item Treatment Satisfaction scale. The first 3 of 
these domains can be grouped to form an Overall 
score. This score was able to distinguish between 
patients with asymptomatic and symptomatic AF, 
but also between patients who had AF symptoms 
within 4 weeks versus 4 weeks from questionnaire 
completion. It was more responsive to changes in 
patients` QoL related to pharmacological therapy 
and ablation therapy as compared the generic SF-
36 and EQ-5D questionnaires. The AFEQT was as 
responsive as the disease specific AFSCL and AFSS. 

Other instruments used for quantifying the symp-
toms related to AF have been published.1 The Eu-
ropean Heart Rhythm Association (EHRA) AF clas-
sification and the Canadian Cardiovascular Society 
Severity in Atrial Fibrillation Scale (CCS-SAF) are 
instruments to quantify symptoms and functional 
capacity in patients with AF similar to the New 
York Heart Association (NYHA) functional class 
score in patients with heart failure.19 Both instru-
ments are easily applied and learned without the 
need for extensive training and experience. How-
ever, the CCS-SAF classification is the only one 
validated, and correlates highly with mental and 
physical aspects of QOL, patient-perceived sever-
ity of AF, the degree of symptoms judged from a 
validated questionnaire, and general well-being.

Limitations of QoL Instruments in AF 
Patients 

AF is a very heterogenous disease making the QoL 

assessment in these patients difficult. Some stud-
ies have found that the impact is greater on the 
physical domain, and that QoL also depends on 
individual experiences, beliefs and expectations 
regarding the disease. Sociodemographic vari-
ables, like age and gender, also affect QoL, with 
female patients and those under the age of 69 ob-
taining the worst score.15 

Studies show that QoL improve over time irre-
spective of rate- or rhythmcontrol,1 which may 
relate to the low sensitivity of the generic instru-
ments to changes in an AF patient. Furthermore, 
AF patients with paroxysmal AF may be in sinus 
rhythm at the time of evaluation or even asymp-
tomatic during AF. The correlation between AF 
recurrence and subjective measurements like QoL 
is poor. This emphasizes the importance of symp-
tom specific QoL assessment that allow a better as-
sessment of the impact of this disease on patient’s 
daily living while, in addition, other specific as-
pects of the disease can be identified. Most studies 
of AF ablation and QoL have been performed in 
patients with severe symptoms with a higher im-
pact on the changes of the QoL. In a general popu-
lation of patients undergoing AF ablation, the less 
symptomatic patients may reach scores of approx-
imately 100 (ceiling effect) and subtle changes in 
the QoL cannot be evaluated. In this case, the dis-
ease specific QoL instruments seem more reliable.  

Studies of changes in QoL in AF intervention 
should be performed prospectively. There might 
be some recall bias in retrospective studies overes-
timating the QoL scores before intervention.15

One limitation of studies assessing changes in QoL 
after ablation is the lack of details regarding how 
the QoL surveys were administered. Self-assess-
ments of well-being by individuals can be biased 
by adaptation behaviour. Adaptation is aimed at 
reducing or eliminating psychological distress, 
and may explain why patients with health prob-
lems report higher levels of well-being than ex-
pected. Hence, adaptation behaviour may bias the 
answers to survey questions on subjective well-
being or subjective quality of life which should be 
considered in trials reporting QoL. Patients may 
also respond more truthfully to self-administered 
questionnaires compared to interviewer-admin-
istered surveys. QoL surveys administered by a 



nurse or physician involved in the study may be as-
sociated with report bias, since they may have an in-
centive to underestimate the QoL of patients before 
the treatment and to overestimate the QoL after the 
medical intervention. 

Timing of the QoL surveys should also be consid-
ered. It might be speculated that patients may report 
a lower QoL before ablation biased by anxiety in the 
light of an upcoming invasive procedure. 

Furthermore, the placebo effect is difficult to compre-
hend, and some trials suggest that the placebo effect 
is significant and may overestimate the QoL chang-
es. The only way to objectively assess the impact of 
ablation on QoL would be a randomized trial with 
a sham ablation procedure but due to ethics, sham 
ablations have not yet been performed. Instead, re-
searchers may theoretically minimize the placebo 
effect in AF trials by reporting long term QoL assess-
ment after ablation. 

Additionally, caution is needed when interpreting 
the results because the positive changes in QoL may 
not related to control of the rhythm. In fact, many pa-
tients with AF have periods of asymptomatic AF, so 
it is recommended to evaluate the rhythm outcome 
after AF ablation using long-term rhythm monitor-
ing.24 

Quality of Life After AF Ablation

The aim of catheter ablation in patients with AF is 
to reduce symptoms and improve the QoL. Several 
studies have shown that the QoL improve signifi-
cantly after AF ablation assessed primarily by the 
generic SF-36 questionnaire as shown in Table 2. 2-11 

Woklu and collegues recently published the long-
term effect of AF ablation on outcome and QoL in 
323 patients with AF (50% paroxysmal).18 They used 
the SF-36 questionnaire and disease specific MAFSI 
instrument for QoL analysis. They found a marked 
and sustained improvement in QoL at 2 years of 
follow-up, but QoL improvement was not closely 
linked to overall ablative efficacy. Although the QoL 
improvement was high in patients with AF elimina-
tion, substantial QoL improvement was also seen in 
patients with AF control on anti-arrhythmic drugs 
and in patients with recurrent AF. In contrast, the 
MAFSI instrument was better to detect changes in 
AF-specific symptoms and was more strongly corre-
lated to the efficacy of AF ablation.

Similar findings were reported  by Fichter et al., 
who assessed the QoL after catheter ablation for 
symptomatic, drug-AF using 7 different validated 
generic and disease-specific instruments (AFSS, 
AFSCL, WHO-5-Well-Being-Index (WHO), Major 
Depression Inventory (MDI), Sleep and Vegeta-
tive disorder (SV), Vital Exhaustion (VE), and Ill-
ness intrusiveness(Ii).25 During long-term follow-
up, a highly significant improvement in all QoL 
questionnaires was found regardless of ablation 
success. Only the disease-specific questionnaires 
AFSS and AFSCL and the generic questionnaire 
MDI were able to detect a difference in improve-
ment between patients with AF elimination or 
recurrences. 

In a previous study, we found that patients who 
had asymptomatic AF recurrences one year after 
ablation showed improvement in the subscales of 
general health, vitality and role physical reflect-
ing an improvement in the physical scores us-
ing the SF-36 questionnaire.26 This improvement 
was obtained even though these patients often 
had persistent AF. Such transition to less severe 
or asymptomatic disease states could be due to 
direct ablation effects, secondary destruction of 
autonomic inputs to the atrium, or Woklu and 
collegues recently published the long-improved 
pharmacologic efficacy. Other explanations may 
be an overestimation of QoL improvement due 
to regression to the mean (less symptomatic on 
average than at presentation), placebo effects, 
or maybe the fact that the SF-36 questionnaire 
does not entirely describe the QoL burden that 
a complex disease such as AF imposes on the 
well-being of patients. The result underlines that 
a QoL assessment should include an AF-specific 
symptom instrument that reflect the efficacy of 
ablation more accurately. 

Three randomized clinical trials compared cath-
eter ablation to antiarrhythmic drug therapy in 
patients with paroxysmal AF, and also evaluated 
QOL as an outcome measure .12,13,27 Catheter abla-
tion was associated with significant improvement 
in SF-36 scores relative to baseline. QOL scores 
were significantly higher in patients undergo-
ing ablation than in patients treated with drug 
therapy, in which there was little change from 
baseline scores. Similar significant trends were 
observed for the AFSCL scores. One randomized 
study examined QOL in 146 patients with persis-
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Table  2 Studies with QoL assessment after AF ablation

Study Population Intervention QOL Assessment Results

Erdogan et al.
2003

Intervention
• 30 pts with PAF
• FU 36 months

Right atrial ablation 
(linear lesions)

• SF-36
• Symptom 
specific checklist
(unvalidated)

• 30% in SR
• Improvement in all 
SF-36 subscales in pts 
without AF

Pappone et al. 
2003

• 33 pts with AF
• FU 36 months

Ablation of focal 
triggers in right atrium 
and PVs

• SF-36
• 94% without AF 
recurrence (12% with
AADs)
• Improvement in all 
subscales except BP

Goldberg et al. 
2003 • 211 pts with PAF

• FU 12 months

109 pts circumferential 
ablation (109 pts) and 
treated medicine(102 
pts)non- randomized.

• SF-36

• Physical and mental 
composite scores of 
the SF-36 increased 
significantly in AF 
ablation, no change in 
medically treated pts.

Hsu et al.,
2004

• 58 pts with CHF
and AF
• 58 matched pts with AF 
without CHF

PVI + linear lesions

• SF-36 
compared to 
matched healthy 
cohort
• Symptom 
checklist

• Improvement in both 
groups

Chen et al.,
2004

• 377 pts with
AF (PAF?)
• focus on 94 patients with 
CHF
• FU 6 months

•PVI + CTI in 10%
of pts

• SF-36 • Improvement in all 
subscales irrespective of 
LVEF

Weerasooriya 
et al., 2005 • 63 pts with PAF

• FU 12 months PVI + linear lesions • SF-36 • Improvement in all 
subscales

Tondo et al.,
2006

 105 pts with PAF
and persistent
AF (75%)
• CHF in 40 pts
• FU 6 months

PV antrum ablation + 
linear lesions

• SF-36 • Improvement in >6 
subscales.
• Similar improvements 
in CHF pts.

Wazni et al.,
2005

 70 pts with PAF
• FU 6 months

Randomisation to
PVI or AADs. • SF-36 • Improvement greater 

in PVI group than
AAD in 5/8 subscales

Oral et al.,
2006

46 pts with long-standing 
persistent AF
• FU 12 months

• Symptom Severity 
Questionarie (locally 
derived

• Symptom 
Severity 
Questionarie 
(locally derived

• Significant QoL 
improvement in pts 
without AF recurrence 
compared to pts with 
AF recurrence. AF 
recurrence less common 
in pt undergoing AF 
blation

 www.jafib.com                                                 114                          Oct-Nov, 2012 | Vol 5 | Issue 3                          

Journal of Atrial Fibrillation                                                            Featured Review                               



Jais et al.,
2008

• 112 pts with PAF
• FU 12 months

Randomised to 
Lasso-guided 
circumferential PVI
+linear lesion+CTI 
or medical treament 
(AADs)

• SF-36
• No AF-specific
questionnaire

• AF freedom: 89% in ablation 
group, 23%
in AAD group
• Significantly higher PCS and MCS
scores in the ablation group

Woklu et al.,
2010

• 323 pts (50% PAF)
• FU 24 months

Circumferential or 
lasso-guided PVI + 
linear lesion + CTI

Circumferential or 
lasso-guided PVI + 
linear lesion + CTI

• AF freedom: 69% after 24 months
• Significant QoL (SF-36) 
improvement in
pts with AF elimination
• Substantial QoL improvement in 
pts with AF control on AADs and 
recurrent AF pts.
• MAFSI was better to detect 
changes in AF specific symptoms 
and strongly correlated to the 
efficacy of AF ablation

Fichter et al.,
2011

• 133 pts
• 65 % PAF
• FU median 4,3
years

PAF: PVI (+CFAEs) 
NPAF:
circumferential PVI
+ linear lesions or 
ostial PVI + CFAEs.

• AFSS/AFSCL
• WHO-5
• Major
depression
inventory (MDI)
• Sleep and 
vegetative disorder
• Vital exhaustion
• Illness
intrusiveness

• AF freedom: PAF 66%, NPAF 50%
• Significant improvement in all 
QoL
questionnaires regardless of AF 
ablation
success.
• Disease-specific instruments 
such as AFSS and AFSCL (and 
the generic MDI survey) could 
detect differences in symptom/
QoL improvement secondary to AF 
elimination

Mohanty 
et al,
2011

• 660 patients
(PAF 27%)
• High-BMI versus 
normal weight pts.
• FU 12 months

PV antrum ablation 
+ linear lesions +
CFAEs in persistent 
AF

• SF-36 (self-adm)
• Beck Depression
Inventory (BDI)
• Hospital anxiety 
and depression scale 
(HAD)
• State-trait
anxiety Inventory
• No AF-specific 
questionnaire

• No differrence in procedural 
outcome between groups (AF 
freedom 63% (high- BMI) versus 
69%)
• Significant improvement in most 
QoL
scales in high-BMI patients during 
FU
• No improvement in normal 
weight pts.

Mohanty 
et al,
2012

• 1496 patients
(PAF 29%)
• Metabolic 
syndrome (MS)
• FU 12 months

PV antrum ablation 
+ linear lesions +
CFAEs in persistent 
AF

• SF-36 (self-adm)
• No AF-specific
questionnaire

• MS was associated with higher 
AF recurrence rate, especially in pts 
with nonparoxysmal AF (46% vs. 
35%)
• AF type, female sex, and MS
independent predictors of AF 
recurrence
• Baseline QoL more impaired in 
MS pts, significant improvement 
during FU.
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AF: atrial fibrillation, SR: sinus rhythm, QoL: quality of life, PAF: paroxysmal AF, FU: follow-up, PV: pulmonary vein, 
PVI: pulmonary vein isolation, CFAEs: complex fractionated atrial electrograms, CTI: cavotricuspid isthmus ablation, 
BMI: body mass index, AAD: anti-arrhythmic drug, CHF: congestive heart failure, LVEF: left ventricular ejection fraction, 
PCS:physical composite summary, MCS: mental composite summary, AFSS: AF Severity Scale, AFSCL: AF Symptom Checklist:
Frequency and Severity, MAFSI: Mayo AF-Specific Symptom Inventory.mus or zotarolimus) and at least 6 months for a –taxel-
eluting stent. 
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tent AF, randomized to catheter ablation or car-
dioversion alone.28  This study demonstrated that 
catheter ablation was more effective in maintain-
ing sinus rhythm, and patients who were in sinus 
rhythm demonstrated a greater improvement in 
the symptom severity score than those patients 
with recurrent AF or atrial flutter. 

A non-randomized study showed that 58 patients 
with longstanding persistent AF and symptom-
atic heart failure improved both left ventricular 
ejection fraction (LVEF) and the QoL significantly 
after AF ablation compared to a control group 
evaluated by the SF-36 and AFSCL.5 A random-
ized trial compared the effect between AF abla-
tion and AV nodal ablation with CRT (cardiac 
resyncronization therapy) in 81 heart failure 
patients with symptomatic AF (50% paroxys-
mal). AF ablation increased the LVEF and the the 
6-minutes walk test significantly compared to AV 
nodal ablation and resyncronization. The QoL af-
ter AF ablation was also higher reflected by the 
changes in the Minnesota Living with Heart Fail-
ure Questionaire.29 

Two prospective trials by Mohanty et al. recent-
ly evaluated the effect of obesity and metabolic 
syndrome (MS) on outcome after AF ablation.30,31 
They found no significant difference in procedur-
al outcome after AF ablation in high-BMI patients 
(Body Mass Index > 25) compared to normal-
weight patients (AF freedom in 63% versus 69% 
of patients). High-BMI patients had significant 
improvement in the composite scales of QoL dur-
ing follow-up, whereas normal-weight patients 
showed no improvement despite procedural 
success. In a prospective trial with 1496 patients, 
they found that patients with MS had a higher 
AF recurrence rate, especially in non-paroxysmal 
AF patients. AF type, female sex, and MS were 
independent predictors of AF recurrence. In MS 
patients, there were more impairment in base-
line QoL and larger improvement in QoL during 
follow-up after AF ablation. Limitations to both 
studies were the lack of AF specific QoL assess-
ment questionnaires. 

Conclusions

QoL is a very important endpoint in trials report-
ing the effect of AF ablations. It has been shown 
that AF ablation significantly improve the QoL in 

AF patients, but recent studies question the useful-
ness of the most used generic QoL instrument in 
AF patients. The complexity of the disease makes it 
mandatory to employ disease specific instruments 
in the assessment of QoL. However, the new dis-
ease specific QoL instruments AF-QoL and AFEQT 
appear very promising and with further investiga-
tion may become a recommended tool for clinical 
research and clinical practice.
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