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Background-—The goal of this literature review was to assess sex differences in the quality of life (QoL) in patients with atrial
fibrillation (AF) and, if possible, to determine if these are due to AF.

Methods and Results-—The electronic database PubMed was searched on January 23, 2018, using the search terms “QoL”, gender
differences, “AF” female, and gender to find potential articles that assessed sex differences in QoL in AF patients. In all, 851
articles were identified, from which 25 original studies were eligible for this systematic review. Female AF patients were found to
have poorer QoL and more symptoms than male AF patients. They scored lower, predominantly on the physical component score
of the Medical Outcomes Study Short-Form 36 Health Survey.

Conclusions-—The available literature consistently describes poorer QoL in female AF patients but does not clearly address
whether this is a reflection of sex differences seen in the general population or is related to AF per se. It is also questionable
whether the relatively poorer QoL in women is large enough to be of clinical importance. ( J Am Heart Assoc. 2019;8:e010992.
DOI: 10.1161/JAHA.118.010992.)
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A trial fibrillation (AF) is a common arrhythmia and, due to its
complications, a leading serious cardiovascular disease

worldwide. The characteristics of the disease differ between
sexes: AF ismore prevalent inmen than in women; however, the
absolute number of women with AF is equal to or greater than
that of men, as women live longer.1 Women are on average
5 years older thanmen when diagnosed with AF.2 It is generally
established that women have a higher prevalence of hyperten-
sion, diabetes mellitus, valvular heart disease, and thyroid
disorders,3 whereas men more frequently have coronary artery
disease and idiopathic AF.4 The risk of stroke is higher inwomen
and significantly related to AF despite the use of anticoagulation
therapy.1 Women also tend to have worse functional outcome
after stroke,5 and women with AF have a higher all-cause

mortality compared with men.1 Womenwith AF tend to bemore
symptomatic and seek medical care more frequently but are
less likely to receive specialist care and rhythm control
therapy.1 Women also have a series of electrophysiological
measures that differ from those ofmen, including higher resting
heart rate and longer heart rate–corrected QT interval.6

Health-related quality of life (QoL) encompasses the
perceived health as self-reported physical, mental, and social
functioning.7,8 The evaluation of QoL is particularly relevant in
patients with chronic disorders such as AF, where QoL may be
impaired by both the impact of the disease as well as its
management. Several questionnaires measure generic QoL
and other disease-specific symptoms. The information thus
obtained can support the choice of therapeutic strategy and
assess the cost-effectiveness of treatment.7

It is well known that QoL is significantly impaired in AF
patients compared with the general population,1 but less
attention has been paid to the impact of sex on the QoL in this
patient group. The aim of this review is to elucidate whether
there is a sex difference in QoL in AF patients and, if so, if this
is due to AF per se or just a reflection of sex differences in
QoL in the general population.

Methods
Data are available on request, from the authors. The study
included results derived from published data, and an institu-
tional review board was not consulted.
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Search Strategy
The database PubMed was searched by the Medical Subject
Heading terms in 3 searches: Gender OR Female AND Atrial
Fibrillation AND Quality of Life; Gender differences AND Atrial
Fibrillation AND Quality of Life; and Atrial Fibrillation AND
Gender AND Quality of Life.

Inclusion Criteria
Two authors (L.A.S., H.R.) screened the titles and abstracts of
all the retrieved articles written in English. The full text of the
articles that assessed QoL in AF patients was then screened
for the presence of original data on sex differences in QoL,
and any article lacking such data was excluded. When several
articles examined the same study population, only the article
most relevant for sex differences in QoL was included.
Furthermore, articles that did not assess QoL by the most
widely used generic questionnaires (Short Form-36/12 Health
Survey [SF-36/12] and/or EuroQoL [EQ-5D]) were excluded.
These questionnaires are validated instruments that can be
used across many diseases as well as in healthy population
groups and allow comparison of populations. If other ques-
tionnaires on symptoms and mental health were used in
addition to SF-36/12/EQ-5D, they were taken into account
and discussed in light of the QoL findings.

Risk of Bias
Risk of bias was evaluated in studies that addressed
differences in QoL between AF patients and control popula-
tions within each sex. The bias included the main classes of
bias for observational cross-sectional studies: selection bias,
information bias, and bias from confounding.

Results
On January 23, 2018, the search in PubMed retrieved 851
citations from the first Medical Subject Heading term search.

The subsequent 2 term searches did not give any additional
citations. The full text was retrieved for 351 articles. Fifty-six
citations fulfilled the inclusion criteria, and 25 articles
remained for analysis after the application of exclusion
criteria (Figure). The most widely used assessment forms
are listed in Table 1.9-20 Results from the different studies
were summarized into separate categories: studies assessing
sex differences in QoL in patients with all unspecified AF
(paroxysmal, persistent, and permanent) (Table 2), studies
assessing sex differences in QoL in patients with paroxysmal
and persistent AF (Table 3), studies assessing QoL in AF
patients after intervention (Table 4), and sex differences in
mental health in patients with AF (Table 5). Baseline results
from interventional studies were also incorporated in Tables 2
and 3. Results from some of the studies may thus appear in
several tables.

Sex Differences in QoL in Patients With
Unspecified AF
Eight observational studies4,9,10,18,21,22,25,26 and the baseline
assessment in 5 interventional studies11,15,23,24,27 report sex
differences in QoL in patients with all forms of AF
(paroxysmal, persistent, and permanent AF) (Table 2). The
following assessments were used: SF-36/SF-12,9,10,15,21-27

EQ-5D,4,9,11,18,21 AFEQT (Atrial Fibrillation Effect on Quality-
of-Life),18,27 University of Toronto Atrial Fibrillation Severity
Scale,15,22 Atrial Fibrillation Symptom Checklist,22 and Mul-
tidimensional Fatigue Inventory-20.15 Evaluation of the
clinical impact of between-group differences in scores was
suggested as a minimal important difference (MID) of 2,
0.07, and 7 units for Physical Summary Score (PCS) or
Mental Component Summary Score (MCS), EQ-5D Index, and
EQ-5D Visual Analogue Scale, respectively,21 a 10% differ-
ence in PCS or MCS,22 or a difference in mean SF-36
subscale score of 1 standard deviation.15 Six studies
reported significantly lower QoL in female compared with
male AF patients,4,9,11,22,23,25,26 and 3 studies reported
numerically lower QoL in female compared with male
patients, lower than MID for PCS and MCS or 1 standard
deviation for SF-36 subscales,10,15,21 whereas 2 studies
demonstrated no statistically significant sex difference in
QoL.18,24 Three studies revealed that female AF patients
reported more symptoms than male AF patients.4,15,22 Four
studies compared results from AF patients with either a
control population or with values from a reference popula-
tion10,11,21,23: Roalfe et al and Hoegh et al compared AF
male and female patients with men and women in a general
population. Both found that female and male AF patients
reported clinically significant lower PCS and small and
comparable differences in MCS compared with a female and
male general population.10,21 Furthermore, in the study by

Clinical Perspective

What Is New?

• Female patients with atrial fibrillation (AF) have poorer
quality of life than male patients with AF.

• Few studies, however, compare AF patients with non-AF
subjects from the same source population.

What Are the Clinical Implications?

• It is not yet established whether the sex difference in quality
of life in AF is greater than it is in the general non-AF
population.
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Roalfe et al, the AF patients aged 75+ who reported mild
total disability (Rankin score <2) had better physical QoL
than the general population.21 One study showed lower QoL
scores in women with AF compared with men but did not
find a corresponding sex difference in a control population
with venous thromboembolism.11

Sex Differences in QoL in Patients With
Paroxysmal and Persistent AF
QoL was assessed in 3 observational studies20,28,36 and at
baseline in 7 interventional studies29-35 in patients with
paroxysmal or persistent AF (Table 3). The following
assessments were used: SF-36/SF-12,20,29-33,35,36 EQ-
5D,28,34 AFEQT,33 AF Symptom Checklist,29,31 AF Severity
Scale,31 AF Symptom and Burden,20 AF QoL,28 and the
Hospital Anxiety and Depression Scale.33 Seven studies
reported significantly lower QoL in female compared with
male AF patients,20,29-34 with 3 of these only on PCS.20,31,33

Three studies revealed no statistically significant sex
difference in QoL.28,35,36 Four studies compared results
from their AF population with either a healthy control group
or values from a reference population.29-31,35 Substudies of
the Rate Control Versus Electrical Cardioversion and the
Canadian Trial of Atrial Fibrillation showed that female AF
patients had worse QoL than women in a reference
population, predominantly on physical health.30,31 In the
Canadian Trial of Atrial Fibrillation, both male and female AF
patients had worse QoL than an age-matched reference
population; still, female patients had a relatively greater
impairment than their age-matched reference population,
and than male patients had compared with their reference
population.31 In a study of surgical AF ablation patients,
both men and women with AF had lower PCS scores than a
sex- and age-stratified reference population.29 Finally, 4
studies demonstrated that female patients with AF report
more symptoms than male AF patients20,29-31 despite no
worse AF burden.20,31

Records identified through PubMed search 
(n = 851)

Records screened for AF and QoL in abstract and/or title
(n = 351)

Records excluded (n=295)
- Did not assess sex differences in QoL in AF

patients

Full-text papers assessed for eligibility 
(n = 56)

Studies included in qualitative synthesis
(n = 25)

Full-text articles excluded (n=31)
- did not use SF-36  or  EQ-5D
- no original data on sex differences in QoL

Figure. Flow chart of reviewing process. AF indicates atrial fibrillation; EQ, EuroQoL; QoL, quality of life;
SF, Short Form.
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Sex Differences in QoL in Patients After
Interventions
Ten studies examined QoL in AF patients after various interven-
tions (Table 4). Four studies evaluated the effect of rate or rhythm
control,15,27,30,31 4 the effect of ablation,24,29,34,35 and 2 evalu-
ated other interventions in AF patients11,33 (Table 4).

Sex Differences in QoL After Rate or Rhythm Control in
AF Patients

One randomized controlled trial assessed the effect of rate versus
rhythm-control on QoL in AF patients: no differencewas revealed.
Female patients did, however, have worse QoL and higher
cardiovascular mortality and morbidity in the rhythm-control

Table 1. Self-Reporting Questionnaires Measuring QoL Used in This Review Article

Generic questionnaires on quality of life

SF-36: Medical
Outcomes Study
Short-Form 36
Health Survey

SF-36 is the most commonly used generic health survey. It measures physical and mental QoL by evaluating physical, social,
and emotional functioning. It consists of 36 questions and standardized response choices, which are organized into 8
domains: physical functioning (PF), social functioning (SF), role limitation due to physical health problems (RP), role limitation
due to emotional problems (RE), mental health (MH), vitality (VT), bodily pain (BP), and general health perceptions (GH).
Items are combined to form the mental component summary (MCS) and the physical component summary (PCS). The MCS
measures social functioning and role limitations due to vitality and emotional distress, whereas the PCS estimates
physical health and role limitations due to physical difficulties and bodily pain. Scores range from 0 to 100, with higher
scores indicating better functioning and higher QoL.9,10

EQ-5D Index and
VAS: EuroQoL 5D

EQ-5D is a generic questionnaire that consists of 2 parts; EQ-5D Index and EQ-5D Visual Analogue Scale (VAS). EQ-5D Index
assesses QoL in 5 dimensions (mobility, self-care, usual activities, pain/discomfort, and anxiety/depression). Each dimension
has 3 levels of severity: no problems, some/moderate problems, or extreme problems. The EQ-5D questionnaire gives
243 (35) possible health states. These states are converted into a single summary index by adding preference
weights from population norms. The EQ-5D Index ranges from 0 to 1, with a higher score indicating higher QoL, EQ VAS
measures the individuals’ perceived health from 0 (worst imaginable health state) to 100 (best imaginable health state).11

Questionnaires on mental health and fatigue

HADS: The Hospital
Anxiety and
Depression Scale

HADS is a well-established questionnaire developed to provide a reliable and valid rating scale for anxiety and depression in
medical settings. Because it omits somatic symptoms of depression such as fatigue and appetite changes, it is widely
used to detect false-positive findings in medical patients. It is a 14-item scale with scores ranging from 0 to 42,
with higher scores indicating greater distress.12

STAI: The State
Trait Anxiety
Inventory

STAI is a 40-item questionnaire assessing both state anxiety (temporary feeling) and trait anxiety (general feeling).
The purpose of the questionnaire is to measure the present level of anxiety and anxiety predisposition. The total
score on both subscales ranges from 20 to 80, with higher scores indicating higher levels of anxiety.13,14

MFI-20: Multidimensional
Fatigue Inventory-20

MFI-20 is a 20-item questionnaire assessing the severity of fatigue. It covers different aspects of fatigue: general, physical,
mental fatigue, and reduced activity and motivation. Scores range from 4 to 20, with higher scores indicating more
symptoms of fatigue.15

BDI: Beck Depression
Inventory

BDI is a 21-item questionnaire measuring the severity of depression the past week. Scores range from 0 to 63, with higher
scores indicating greater levels of depression.14,16

AF disease-specific questionnaires on symptoms and quality of life

AF-QoL: Atrial Fibrillation
Quality of Life

AF-QoL is a questionnaire that contains 18 items with 3 domains: psychological, physical, and sexual activity. Scores range
from 0 to 100, with higher scores indicating better QoL.17

AFEQT: Atrial
Fibrillation Effect
on Quality of Life

AFEQT is a 20-item questionnaire assessing 4 domains in AF-related QoL: daily activities, symptoms, treatment concerns, and
treatment satisfaction. Scores range from 0 to 100, with higher scores indicating better QoL.18

AF-SCL: Symptom
Checklist—Frequency
and Severity Scale

AF-SCL is a questionnaire that measures the patient’s perception of arrhythmia-related symptom frequency and severity over
a 1-week interval. Scores range from 0 to 64 on the frequency scale and 0 to 48 on the severity scale, with higher scores
indicating greater symptom burden.19

AFS/B: Atrial
Fibrillation Symptom
and Burden

AFS/B is a 2-part questionnaire: atrial fibrillation symptom (AFS) and atrial fibrillation burden (AFB). AFS measures the effect of
symptoms on daily life by a set of 8 questions classified into asymptomatic, mild, moderate, or severe.
AFB measures disease and health-care utilization by a set of 6 questions. Each question is classified into none,
minimal, moderate, and severe burden.20

AFSS: University of
Toronto Atrial Fibrillation
Severity Scale

AFSS is a 7-item questionnaire that measures the patient’s perception of AF disease burden including
frequency, duration, and severity of episodes. Scores range from 0 to 35,
with higher scores indicating greater AF symptoms severity.15

AF indicates atrial fibrillation; QoL, quality of life.
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Table 2. Summary of Studies Assessing Sex Differences in QoL in Patients With Unspecified AF: Paroxysmal, Persistent, and
Permanent

Author, Year of
Publication

QoL Study Population,
Form of AF % Female Design, Setting, and Objective Assessment of QoL* Results of QoL

Dagres
et al (2007)4

5333 patients,
all forms of AF

42 Ambulant or hospitalized AF patients
from 35 European countries.

Objective: Investigate sex-related
differences.

EQ-5D at baseline
and at 1 year
follow-up.

Female patients had lower QoL both in
EQ-5D and EQ-VAS (P<0.001), and
were more symptomatic (mainly
palpitations and dyspnea) than male
patients (P<0.001). Age adjustment not
specified, and no healthy control group.

Roalfe
et al (2012)21

1762 patients,
all forms of AF

47 Substudy of BAFTA, an RCT of
warfarin vs aspirin for stroke
prevention in AF patients in
primary care.

Objective: Compare the QoL in AF
with that of the general population.

SF-12, EQ-5D. Female, but not male, AF patients had
significantly lower EQ-5D scores than a
reference population (difference below
MID), and lower MCS scores (above
MID). Both female and male AF patients
had (amazingly) higher PCS than a
reference population (less than MID). No
age-adjusted comparison between
sexes, but AF patients with mild
disability (Rankin score <2) had higher
scores (above MID) for PCS, MCS and
ED-5D Index.

Marvig
et al (2015)11

1003 patients with
AF (78%) or
venous
thromboembolism
(VTE) (22%)

38 AF
44 VTE

EU-PACT: European
Pharmacogenetics of
Anticoagulant Therapy study.

Objective: To investigate QoL in
patients with VTE and AF.

EQ-5D assessed at
baseline and at
3-mo follow-up.

Results before intervention†:
AF patients: Female patients had lower
scores than male patients on EQ-5D
Index (ns) and EQ-VAS (P<0.05).

VTE patients: No statistically significant
sex differences.

Reynolds
et al (2006)22

963 patients,
new-onset AF

40 Multicenter registry of new-onset AF
or flutter, the FRACTAL cohort
study.

Objectives: Characterize symptoms
and QoL in AF, and impact of age,
sex, and clinical course.

SF-12, AFSS, AF-
SCL at baseline
and over 2.5 y.

Female patients had 10% lower PCS,
slightly lower MCS, and 40% higher
symptom frequency and severity scores
than male patients.

Age adjusted.

Hoegh et al
(2016)10

873 patients with
AF/flutter

41 725 non-AF
participants

32 AF
54
non-AF

Danish Diet, Cancer and Health
Study cohort: National Patient
Registry data from AF patients and
controls.

Objective: Investigate association
between AF and QoL.

SF-36. After adjustment for age and comorbidity,
AF patients of both sexes had lower
PCS and slightly lower MCS than non-
AF participants.

The magnitude of the differences was
similar between the sexes.

Hendriks et
al (2014)23

534 patients with
newly
diagnosed AF

41 Newly diagnosed AF patients
compared with a national
reference population.

Objective: Evaluate nurse-led
outpatient clinic compared with
routine care (RCT).

SF-36, HADS
assessed baseline
and at 2 y.

Results before intervention†:
QoL in AF patients was comparable to
that in the general population but lower
in female compared with male patients.
Age adjustment not specified.

Groenveld
et al (2011)15

437 permanent
AF patients

33 Rate Control Efficacy in Permanent
Atrial Fibrillation II (RACE II); RCT of
AF patients in hospitals
randomized to lenient or strict
heart rate control.

Objective: Investigate rate control
influence on QoL.

SF-36, AFSS, MFI-
20 assessed at
baseline, 1 year,
and end of study.

Results before intervention†:
Female sex had lower SF-36 subscale
scores on PF, RP, BP, SF, and VT and
higher symptom score (AFSS). Age
adjustment not specified. Sex was
associated with high MFI-20 scores
(above the mean value +1 SD) on the
scales for physical fatigue and reduced
active adjustment not explicitly
specified.

Continued
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group.30 Two studies assessed the effect of rhythm control on
QoL: 1 randomized controlled trial compared 3 different antiar-
rhythmic drug treatments,31 and 1 study assessed electrical
cardioversion.27 The randomized controlled trial on antiarrhyth-
mic drugs demonstrated an improvement in QoL in both sexes
after intervention; although the improvement on PCS was
significant only for female patients, the improvement in and
MCSwas significant only formale patients.31 The samestudy also
revealed an improvement in symptom frequency and severity in
both sexes, but women remained significantly worse. One study
assessed rate-control treatment in AF patients. This substudy of
Rate Control Versus Electrical Cardioversion II demonstrated no
significant effect on QoL in either the lenient or the strict control

group, but female sex was associated with lower QoL at all time
points.15

Sex Differences in QoL After AF Ablation

All 4 studies demonstrated an improvement in QoL after
ablation of AF,24,29,34,35 with comparable improvements for
female and male patients.24,34,35 Interestingly, after the
surgical ablation procedure in 1 study, AF patients surpassed
their age- and sex-norm data on QoL scores: female patients
only on PCS and male patients only on MCS. In addition, even
though there was a similar improvement in AF symptom
frequency, female patients reported greater overall symptom
frequency than male patients at all time points.29

Table 2. Continued

Author, Year of
Publication

QoL Study Population,
Form of AF % Female Design, Setting, and Objective Assessment of QoL* Results of QoL

Wynn et
al (2014)18

362 patients
with AF

32 AF patients referred to an
electrophysiology clinic. Objective:
Evalidate EHRA symptom
classification in AF.

EQ-5D, AFEQT. Sex did not have significant effect on any
QoL measure.

Not age adjusted.

Forleo et
al (2007)24

170 patients
with AF

32 Highly symptomatic, drug-refractory
AF patients referred for
radiofrequency catheter ablation.

Objective: Investigate sex impact on
ablation results.

SF-36 at baseline
and 6 mo after the
procedure.

Results before intervention†:
Female AF patients had (ns) lower scores
on 6 of 8 scales (PF, RP, BP, GH, SF,
and MH). Age adjustment not specified.

Kang (2009)25 129 patients
with AF

50 AF data analysis from outpatient
clinics in United States and Korea.

Objectives: Examine sex and culture
differences in QoL among
American and Korean AF patients.

SF-36. Americans: female patients had worse
physical function but better mental
health. In Koreans, female patients had
(ns) both worse physical function and
worse mental health than male
patients. Age adjustment not specified.
Americans and Koreans: Female AF
patients had significantly lower PCS
than male patients when controlling for
ethnic group (P=0.02).

Tsounis et
al (2014)9

108 patients
with AF

36 AF patients in tertiary hospital.
Objective: Explore the relationship
between QoL, functional status
and left ventricular function.

SF-36, EQ-5D. Female patients reported significantly
lower scores in 5 of 8 SF-36 scales (PF,
RP, BP, SF and RE) and lower scores in
EQ-VAS and in the mobility dimension
of EQ-5D. Age adjustment not specified.

Jeong et
al (2014)26

108 patients
with AF

26 Interview about QoL and type D
personality.

Objective: Analyze the determinants
of QoL.

SF-12. More female patients had PCS and MCS
below 50 points, and independent
predictors for this were female sex and
type D personality. Age adjusted.

Sandhu et
al (2017)27

100 patients
with AF

20 Prospective cohort study of AF
patients referred for cardioversion.

Objective: Investigate impact of DC
cardioversion.

SF-36, AFEQT
baseline and at
3-mo follow-up.

Results before intervention†:
QoL was lower in AF patients compared
with norm data from healthy individuals
across all domains of SF-36. Sex
differences not reported and age
adjustment not specified.

Numbers followed by � indicate mean�SD unless otherwise specified. SF-36 summary scores are physical summary score (PCS) and mental component summary score (MCS). SF-36 subscales
referred to include physical functioning (PF), physical role (RP), bodily pain (BP), general health (GH), vitality (VT), social functioning (SF), emotional role (RE), and mental health (MH). AF indicates
atrial fibrillation; AFS/B, Trial Fibrillation Symptom and Burden; AFSS, University of Toronto Atrial Fibrillation Severity Scale; EHRA, European Heart Rhythm Association; EQ-5D, generic
questionnaire that consists of 2 parts; EQ-5D Index and EQ-5D Visual Analogue Scale (VAS); MID, minimal important difference; ns, nonsignificantly; QoL, quality of life; RCT, randomized controlled
trial. SF-36, Medical Outcomes Study Short-Form 36 Health Survey.
†Articles also included in Table 4.
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Table 3. Summary of Studies Assessing Sex Differences in QoL in Patients With Paroxysmal and/or Persistent AF

Authors,
Year of
Publication

QoL Study
Population,
Form of AF % Female Methods Assessment of QoL* Results of QoL

Goette et al
(2015)28

542 patients
with AF

43 IMPULS: a prospective multicenter
study on consecutive outpatients
treated with dronedarone over 1 y.
Objective: Investigate drug
tolerability and efficacy.

EQ-5D, AF-QoL at
baseline, 6 and
12 mo

Results at baseline†:
No important sex difference in QoL. Numeric sex-
stratified QoL scores not presented, and age
adjustment not specified.

Henry et al
(2013)29

540 patients
with AF

34 Data collected from a hospital-based
surgical AF ablation registry (Cox
Maze III/IV procedure).

Objective: Examine short- and long-
term outcomes in female compared
with male patients.

SF-12, AF-SCL
assessed at
baseline and up to
24 mo

Results before intervention†:
Female AF patients scored lower on PCS and
MCS. Both sexes had lower PCS scores than
normative data of similar age and sex. Female
patients reported greater frequency and severity
of AF symptoms.

Rienstra et
al (2005)30

458 patients
with AF

28 Post-hoc QoL analysis of patients
randomized to rate or rhythm
control.

Objective: Examine whether sex
affects the outcome of rate vs
rhythm control treatment.

SF-36 at baseline,
12 mo and end of
study.

Results before intervention†:
QoL in AF patients of both sexes was lower than
in healthy age-matched controls, predominantly
on the physical health scales. Female patients
had more AF-related symptoms (palpitation,
fatigue) than male patients despite no significant
difference in AF frequency and duration, and
they had lower QoL on 6 of 8 SF-36 subscales.
Also healthy women had worse QoL than healthy
men.

AF patients were compared with age- and sex-
matched controls.

Paquette et
al (2000)31

294
patients with
symptomatic
AF

41 Substudy of the Canadian Trial of
Atrial Fibrillation where consecutive
AF outpatients were randomized to
amiodarone, sotalol, or propafenone
treatment. Objectives: Elucidate sex
differences in QoL and examine if
personality characteristics could
explain QoL impairment and QoL
differences between sexes.

SF-36, AFSS, AF-
SCL at baseline, 3
and 12 mo.

Results before intervention†:
AF patients had worse QoL compared to age- and
sex-matched controls on 6 of 8 scales for men
and 7 of 8 scales for women.

Female patients reported more frequent and
severe AF symptoms despite similar average AF
episode frequency. They had lower QoL on the
PCS compared with male patients, but similar on
MCS. The impairment in QoL compared with their
reference population was greater than in men,
most notably on the physical scales.

Pavelkov�a
and Bulava
(2014)32

264 patients
with AF

40 Patients referred for catheter ablation
at a tertiary clinic.

Objective: Assess QoL before and
after catheter ablation.

SF-36 at baseline
and within 12 mo

Results before intervention†:
Significantly more women reported a decreased
QoL before ablation. (Sex differences in QoL
after ablation were not described.)

No numeric sex-stratified QoL scores are
presented, age adjustment not specified, and
the reference population not described.

Koci et al
(2014)20

224 patients
with AF

26 Consecutive patients from an
electrophysiology center.

Objective: Develop and validate a
patient-generated score and
classification scheme for AF-related
symptom severity and burden.

SF-12, AFS/B. Female patients experienced more severe AF-related
symptoms, despite no sex difference in frequency
and duration of AF episodes. They also reported
significantly lower PCS and nonsignificantly lower
MCS scores than male patients.

Age adjusted.

Wagner et
al (2017)33

210 patients
with AF

28 RCT on catheter ablated AF patients:
comprehensive rehabilitation or
usual care (CopenHeartRFA trial).

Objectives: Investigate sex
differences in health status,
psychological distress, QoL,
rehabilitation outcomes, and factors
predicting effect of rehabilitation.

SF-36, HADS,
AFEQT.

Results after ablation, but before rehabilitation†:
Female patients had lower scores on PCS but not
on MCS or HADS scores compared with male
patients, and non-significantly lower scores for
AFEQT symptoms, daily activity, and global
scores.

Age adjusted.

Continued
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Sex Differences in QoL After Other Interventions in AF
Patients

One study assessed the effect of anticoagulant therapy in AF
patients compared with venous thromboembolic patients: in
both groups both sexes improved after treatment, but in the
AF group female patients had lower EQ-5D scores compared
with male patients. This sex difference was not seen in the
venous thromboembolic group.11 The second study assessed
the effect of comprehensive rehabilitation versus usual care
after catheter ablation. There were improvements in QoL and
physical outcome in female patients only, and mental
outcomes in male patients only, compared with the groups
receiving usual care. No significant sex difference in SF-36
was found in either group.33

Sex Differences in Mental Health in Patients With
AF
The following assessments were used in the 2 studies: SF-
36,19,37 the Hospital Anxiety and Depression Scale, AF
Severity Scale,37 AF Symptom Checklist, The State Trait
Anxiety Inventory, and the Beck Depression Inventory-II19

(Table 5). Both studies demonstrated that female patients had
poorer PCS but similar MCS compared with male
patients,19,37 and for women the PCS was nearly clinically
significant as poorer than for normative data, whereas male

patients were comparable to normative data.37 One study
revealed that female AF patients reported higher levels of
depressive symptoms relative to male patients.37

Risk of Bias
Nine studies included some form of sex-stratified comparison
of QoL in AF patients versus a normal or control population in
strata by sex (Table 6). Systematic evaluation of risk of bias
proposed an overall intermediate or high risk of bias in all but
1 study.10,21

Discussion
The present overall review demonstrates that female AF
patients report poorer QoL,* and are more symptomatic than
male AF patients.4,15,19,20,22,29-31,37 Interestingly, the majority
of the studies reveal that female AF patients scored lower,
predominantly on the physical component score of the SF-
36,10,19,20,31,33,37 although only a few female patients had
significantly lower scores on the mental component score.22,29

Only 4 studies showed neither a significant sex difference nor
a tendency toward women scoring lower in QoL.18,28,35,36

Female AF patients were also more likely to present with

Table 3. Continued

Authors,
Year of
Publication

QoL Study
Population,
Form of AF % Female Methods Assessment of QoL* Results of QoL

Fiala et al
(2017)34

202 patients
with AF

22 Single-center prospective registry of
long-standing persistent AF patients
who underwent catheter ablation.

Objective: Identify global functional
improvement 12 mo after
successful catheter ablation.

EQ-5D assessed at
baseline and
12 mo

Results before intervention†:
Female AF patients had worse EQ-5D compared
with male patients.

Age adjustment not specified.

Berger et al
(2016)35

99 patients
with AF

25 Patients completed SF-36 at baseline
and 1 y after catheter ablation.

Objective: Examine relation between
AF recurrence and QoL.

SF-36 assessed at
baseline and
12 mo

Results before intervention†:
QoL was lower in patients with AF than in the
general population. No sex difference in any
subscale on the SF-36. Numeric sex-stratified
QoL scores not presented, and age adjustment
not specified.

Maryniak
et al
(2006)36

76 patients
with AF

29 AF patients referred for catheter
ablation.

Objective: Relate mode of onset of
paroxysmal AF episodes to QoL.

SF-36 No sex difference in any SF-36 subscale. In
female but not male patients, maximum
ventricular rate during AF correlated negatively
with the general physical feeling. Age
adjustment not specified.

Mean values followed by � indicate mean�SD unless otherwise specified. SF-36 summary scores are physical summary score (PCS) and mental component summary score (MCS). SF-36
subscales referred to include physical functioning (PF), physical role (RP), bodily pain (BP), general health (GH), vitality (VT), social functioning (SF), emotional role (RE), and mental health
(MH). AF indicates atrial fibrillation; AFEQT, Atrial Fibrillation Effect on Quality of Life; AF-SCL, Symptom Checklist–Frequency and Severity Scale; AFS/B, Atrial Fibrillation Symptom and
Burden; AFSS, University of Toronto Atrial Fibrillation Severity Scale; EQ-5D, generic questionnaire that consists of 2 parts; EQ-5D Index and EQ-5D Visual Analogue Scale (VAS); HADS,
The Hospital Anxiety and Depression Scale; QoL, quality of life; RCT, randomized controlled trial; SF-36, Medical Outcomes Study Short-Form 36 Health Survey.
†Articles also included in Table 4.

*References 4, 9-11, 15, 19-23, 25, 26, 29-34, 37.
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Table 4. Summary of Studies Assessing QoL in AF Patients After Intervention

Authors, Year of
Publication

QoL Study
Population,
Form of AF % Female Methods Assessment of QoL* Results of QoL

Rate vs rhythm control

Groenveld et al
(2011)15

437 patients
with AF

34 RACE II (Rate Control Efficacy
in Permanent Atrial
Fibrillation II); RCT of AF
patients in hospitals
randomized to lenient or
strict heart rate control.

Objective: Investigate rate
control influence on QoL.

SF-36, AFSS and
MFI-20 at baseline,
1 y and end of
study.

Female sex was associated with worsened
SF-36 MH scores (OR 2.3) and Mental
Fatigue scores (OR 1.6 compared to male
patients), from baseline to end of follow-
up study.

Age adjustment not specified.

Rienstra, et al
(2005)30

352 patients
with AF

36 Post-hoc QoL analysis of
patients randomized to rate
or rhythm control.

Objective: Examine whether
sex affects the outcome of
rate- vs rhythm-control
treatment.

SF-36 at baseline,
12 mo and end of
study.

QoL was unchanged in both sexes in both
treatment arms. Baseline sex differences
in QoL remained at the end of study, with
female patients scoring lower on 7 of 8
SF-36 scales. Age adjustment not
explicitly specified.

Paquette et al
(2000)31

264 symptomatic
AF patients

41 Substudy of the Canadian Trial
of Atrial Fibrillation in which
consecutive AF outpatients
were randomized to
amiodarone, sotalol, or
propafenone treatment.
Objectives: Elucidate sex
differences in QoL and
examine if personality
characteristics could explain
QoL impairment and QoL
differences between sexes.

SF-36, AFSS, AF-
SCL at baseline
and 3 and 12 mo.

AF symptom frequency and severity at
12 mo had improved significantly for both
sexes. PCS had improved significantly for
female but not male patients, whereas
MCS improved significantly for male but
not female patients.

Age adjusted.

Sandhu et al
(2017)27

100 patients
with AF

20 Prospective cohort study of AF
patients referred for
cardioversion.

Objective: Investigate impact
of DC cardioversion.

SF-36, AFEQT
baseline and at
3-mo follow-up.

Multivariable analysis showed that female
sex, age, and sinus rhythm at 3 mo were
associated with improved QoL after
cardioversion.

SF-36 MSC improved more in female
patients.

Age adjustment not specified.

AF patients undergoing ablation

Henry et al
(2013)29

148 patients
with AF

34 Data collected from a hospital-
based surgical AF ablation
registry (Cox Maze III/IV
procedure).

Objective: Examine short- and
long-term outcomes in
female compared with male
patients.

SF-12, AF-SCL
assessed at
baseline and up to
24 mo.

No sex difference in proportion that
regained sinus rhythm. Female AF
patients’ PCS and MCS scores were lower
than those of male patients, and overall
symptom frequency and severity scores
were higher at all points of time. Both
PCS and MCS improved in both sexes,
surpassing age and sex group norms for
PCS (female) and MCS (male). Overall AF
symptom frequency and severity declined
similarly in both sexes. PCS: Both male
and female patients improved
significantly between baseline and 6 mo.
Female patients improved significantly
from baseline to 12 mo and surpassed
their age and sex group norms (by 3.6
points, P=0.003), whereas male patients
were similar to their age and sex norms
(AF 1.6 points higher than norm, P=0.09).

Continued
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anxiety and/or depression.37 Compared with the general
population, both men and women with AF had poorer QoL
scores,31 especially for the physical component of QoL.10,21,29

Could Poorer QoL in Women in General Explain
the Sex Differences in AF?
The most widely used self-reporting questionnaires are SF-36
and EQ-5D/Visual Analogue Scale. These generic questionnaires

reflect the individuals’ general aspect of physical, mental, and
social functioning, which is strongly influenced by other factors
such as comorbidity and age. Several studies illustrate that
women in the general population report lower QoL than men
and that female sex and increasing age are independently
associated with reduced QoL.38-44 In addition to reduced QoL, it
seems that older respondents in the AF population,36 as well as
in the general population,40,41,43 largely score lower on physical
QoL. This is consistent with recent normative data from the

Table 4. Continued

Authors, Year of
Publication

QoL Study
Population,
Form of AF % Female Methods Assessment of QoL* Results of QoL

Forleo et al
(2007)24

170 patients
with AF

32 Highly symptomatic, drug-
refractory AF patients
referred for radiofrequency
catheter ablation.

Objective: Investigate sex
impact on ablation results.

SF-36 at baseline
and 6 mo after the
procedure.

At 6-mo follow-up, both sexes had
improved SF-36 scores. Women had
numerically, but not statistically, better
improvement than men. Age adjustment
not specified.

Fiala et al
(2017)34

202 male
patients with
AF mean
age 57�9 y

22 Single-center prospective
registry of long-standing
persistent AF patients who
underwent catheter ablation.

Objective: Identify global
functional improvement
12 mo after successful
catheter ablation.

EQ-5D assessed at
baseline and
12 mo.

Female and male patients showed
comparable improvement on EQ-5D.

Age adjustment not specified.

Berger et al
(2016)35

99 patients
with AF.

Mean age
55�9 y

25 Patients completed SF-36 at
baseline and 1 y after
catheter ablation.

Objective: Examine relation
between AF recurrence and
QoL.

SF-36 assessed at
baseline and
12 mo.

QoL improved significantly in all patients.
No sex difference in any subscale of SF-
36 after ablation.

No numeric sex-stratified QoL scores
presented.

Other interventions

Marvig et al
(2015)11

1003 patients
with AF (78%)
or VTE (22%)

38 AF
44 VTE

EU-PACT: European
Pharmacogenetics of
Anticoagulant Therapy study.

Objective: To investigate QoL
in patients with VTE and AF.

EQ-5D assessed at
baseline and at 3-
mo follow-up.

Female AF patients had lower score than
males on EQ-5D, both at baseline and
follow-up. QoL improved after 3 mo on
anticoagulant treatment, although less in
AF than in VTE. EQ-VAS improved in both
sexes, but for EQ-Index score, significantly
only in men. No significant difference was
seen between female and male patients in
the VTE group. QoL data not age adjusted.

Wagner et al
(2017)33

210 patients
with AF

28 RCT on catheter-ablated AF
patients: comprehensive
rehabilitation or usual care
(CopenHeartRFA trial).

Objectives: Investigate sex
differences in health status,
psychological distress, QoL,
rehabilitation outcomes, and
factors predicting effect of
rehabilitation.

SF-36, HADS,
AFEQT.

Comprehensive rehabilitation after ablation
was better than usual care in women
(AFEQT global and treatment concern
scores), but in men only HADS-anxiety
was better. For SF-36, no significant
group difference was found from baseline
to follow-up, despite PCS and MCS
improved numerically by >2 units for
both intervention groups in both sexes.
Data are age adjusted.

Values followed by � indicate mean�SD. SF-36 summary scores are physical summary score (PCS) and mental component summary score (MCS). AF indicates atrial fibrillation; AFEQT,
Atrial Fibrillation Effect on Quality of Life; AF-SCL, Symptom Checklist–Frequency and Severity Scale; AFSS, University of Toronto Atrial Fibrillation Severity Scale; DC, direct current; EQ-
5D, generic questionnaire that consists of 2 parts; EQ-5D Index and EQ-5D Visual Analogue Scale (VAS); HADS, The Hospital Anxiety and Depression Scale; OR, odds ratio; QoL, quality of
life; RCT, randomized controlled trial; VTE, venous thromboembolism; SF-36, Medical Outcomes Study Short-Form 36 Health Survey.
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general Norwegian population.45 It can therefore be hypothe-
sized that increasing age, more comorbidity, and female sex are
associated with reduced QoL, especially with physical health,
and that our findings are only a reflection of the sex differences
in the general population.

Women in the general population also report more physical
symptoms.46,47 Even though female AF patients experience
more severe AF-related symptoms, there does not seem to be
a sex effect on AF frequency and duration.20,30,31 Thus,
women may be more sensitive to AF episodes or have a lower
threshold for reporting illness burden, and we may therefore
speculate if this sex difference in QoL is not due to AF per se
but rather to women’s perception of illness and style of
responding.

The literature reports more anxiety and depression among
women in the general population48 as well as in cardiovas-
cular conditions,49,50 and it is well known that depression
and anxiety are related to poorer QoL.37 However, it is
possible that the sex difference in anxiety and depression
prevalence depends on the diagnostic methods used, and
use of a symptom scale may yield higher scores in female
than in male patients.48 Because various assessment meth-
ods are used to measure anxiety and depression, it is
difficult to know whether female AF patients are more prone
to depression/anxiety or if women merely are more sensitive
to symptoms. Female AF patients might be more worried by

their AF episodes, and fear of their next episode might affect
anxiety and depression scores.

Could AF Per Se Be Responsible for Lower QoL in
Female AF Patients?
Only a few studies support the inference that female AF
patients might have lower QoL than males due to AF per se.
Paquette et al demonstrated a relatively greater impairment
in QoL in female AF patients compared with their age-
matched controls than was the case for men with AF, most
notably on the physical components. Still, the relative sex
difference was <0.5 standard deviation unit and lower than
the suggested MID of 1 standard deviation unit.31 Similarly,
the Rate Control Versus Electrical Cardioversion and Cana-
dian Trial of Atrial Fibrillation studies showed that female AF
patients had worse QoL than women in the general
population, predominantly on physical health.30,31 Marvig
et al found that female AF patients had significantly lower
scores on EQ-Index and Visual Analogue Scale compared
with male AF patients, although this sex difference was not
significant in the control population with venous thromboem-
bolism.11 In the study by Hoegh et al the difference in PCS
between AF patients and a non-AF general population was
worse in women than in men. Still, the relative sex difference
was <1 score point, and hence it was lower than the MID for

Table 5. Sex Difference in Mental Health in Patients With AF

Authors, Year of
Publication

QoL Study Population,
Form of AF % Female Methods Assessment of QoL* Results of QoL

Akintade
et al (2015)19

150 patients with AF
(73%)
and atrial flutter
(27%)

40 Cross-sectional
noninterventional study
from teaching hospitals.

Objective: Evaluate factors
that influence QoL in AF/
flutter patients.

SF-36, BDI-II, STAI,
AF-SCL.

Female patients with AF/flutter reported
poorer PCS and higher frequency and
severity of AF-related symptoms
compared with male patients. Also,
depressive symptoms were significant
independent predictors of PCS.
Symptoms of anxiety and depression
were predictors of MCS. Age adjusted.

Ong et al
(2006)37

93 patients with AF 44 A cross-sectional
questionnaire study on AF
patients from 2 tertiary-
care clinics.

Objectives: Investigate sex
differences, depression,
and QoL in patients with
AF.

SF-36, HADS, AFSS. Female patients had higher depression
scores and used more antidepressants.
Depression is associated with lower
physical and mental QoL. Women
scored almost 1 SD below the national
norm for SF-36 PCS, whereas men’s
scores were equal to norm data, as
were MCS scores for both sexes.
Female patients reported lengthier AF
episodes, but episode frequency did not
differ. Age adjustment not specified.

Values followed by � indicate mean value�SD. SF-36 summary scores are physical summary score (PCS) and mental component summary score (MCS). AF indicates atrial fibrillation; AF-
SCL: Symptom Checklist-Frequency and Severity Scale; AFSS: University of Toronto Atrial Fibrillation Severity Scale; BDI: Beck Depression Inventory; HADS: The Hospital Anxiety and
Depression Scale; QoL, quality of life; SF-36: Medical Outcomes Study Short-Form 36 Health Survey; STAI: The State Trait Anxiety Inventory.
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PCS of 2 score points.10 Also, in the study by Roalfe et al the
between-sex difference in QoL relative to normative data was
1.9 MCS score units poorer in women and below the MID.21

These results both support the fact that AF has a relatively
greater impact on physical QoL in women than in men but
that this reduction in QoL may be too small to have clinical
relevance. The interventional studies included in this review
(Table 4) show an improvement in QoL in both sexes,
independent of the type of intervention. Henry et al found
that female AF patients who underwent Cox-maze surgery for
AF had a relatively greater improvement in PCS and even
surpassed their age and sex norms, whereas male AF
patients improved to the norm level.29 Paquette et al
revealed a similar trend, with female AF patients improving
more in PCS than did male patients. However, there is no
clear trend suggesting more improvement after intervention
in female compared with male AF patients.

It is important to note that only 1 of the studies included in
this review compared sex differences in their AF population
with sex differences in non-AF patients recruited in the same
way from the same source population10 (Table 5). A few
studies compared their AF population with a control
group10,11,30 to normative values from a data-
base21,23,29,31,35,37 or to reference values from other publica-
tions,9,22,27 and selection bias may be present because
inclusion into these studies may differ from that of the
comparator population. This comparison is important to
clarify if the sex difference seen in QoL in AF patients is
due to the disease per se, but such clarification may be
difficult, particularly in interventional studies.

The major limitation of this review is that very few authors
have focused on sex differences in QoL in AF compared with
sex differences in QoL in a control group. Even though some
studies used normative data or a control group, their data are
not always age or sex adjusted. As shown in Table 6, even the
most relevant studies had an intermediate to high risk of bias.
Only 1 study provided the optimal design: to select reference
participants from the same source population as the AF
patients.10

In addition, the majority of the studies did not distinguish
among the various forms of AF and used different inclusion
criteria. Samples from different AF populations were also
used, mainly from either primary-care or from tertiary-care
units. This makes it difficult to generalize the results because
the majority of the patients referred to tertiary clinics have a
greater sickness burden than the average AF patient. It is also
noteworthy that age adjustment for QoL often is not clearly
described. Women with AF are generally older with more
comorbidity, and age adjustment is therefore essential.
Despite equal numbers of male and female AF patients,
men tend to be overrepresented in the clinical studies. The
limitations listed above make it hard to draw a conclusion as

to whether female AF patients fare worse than male patients
compared with the sex differences in the general population.

In conclusion, the present review demonstrates that
women consistently report lower QoL, both in AF and in the
general population. So far, the evidence slightly supports the
hypothesis that women’s QoL is more affected by AF than is
the case in men. At present, however, it is questionable
whether the relatively poorer QoL in women is large enough to
be of clinical importance.
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