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Abstract 

Background  Atrial fibrillation (AF) is the most common heart arrhythmia globally and it adversely affects the quality 
of life (QoL). Available rate and rhythm control strategies equally reduce mortality but may impact QoL differently. A 
number of systematic reviews have focused on the impact of specific strategies on QoL, though a 2006 review syn-
thesized the evidence on the effect of all strategies on QoL, allowing for a clinically important comparison between 
the types of strategies. Many trials have been published since the review undertook the search in 2005; therefore, an 
update is needed. This systematic review aims to provide an update to the 2006 review on the impact of all rate and 
rhythm control strategies on QoL in people with AF.

Methods  The following four databases and three clinical trial registries will be searched for primary studies: CENTRAL, 
MEDLINE, Embase, CINAHL, WHO International Clinical Trials Registry Platform, ClinicalTrials.gov, and ClinicalTrialsReg-
ister.eu. No language restriction will be applied. The search will be limited to 2004 or later publication year to allow 
overlap with the search conducted by the 2006 review authors. Any randomized control trial that reports the QoL of 
adult (≥ 18 years) AF patients following an eligible rate or rhythm control intervention will be eligible for inclusion. 
Eligible interventions (and comparators) include pacing, atrioventricular node junction and bundle of HIS ablation, 
pharmacological therapy, radio frequency catheter ablation, cryoablation, pulmonary vein isolation, maze operation, 
pace maker implantation, and defibrillator implantation. Two reviewers will independently screen for eligible studies, 
extract the data using a piloted tool, and assess bias by QoL outcome using the RoB 2 tool. The suitability of conduct-
ing a meta-analysis will be assessed by the clinical and methodology similarities of included studies. If it is feasible, 
standardized mean differences will be pooled using a random-effects model and assessed appropriately.
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Discussion  The findings from this review will allow for meaningful comparisons between various rate and rhythm 
control strategies regarding their impact on QoL. This review will be useful for a wide range of stakeholders and will 
be crucial for optimizing the overall wellbeing of AF patients.

Systematic review registration  PROSPERO CRD42021290542

Keywords  Atrial fibrillation, Quality of life, Rate control, Rhythm control, Systematic review, Protocol

Background
Atrial fibrillation (AF) is the most common cardiac 
rhythm abnormality worldwide and can cause substan-
tial morbidity and mortality [1, 2]. AF is strongly associ-
ated with stroke and additional cardiovascular diseases 
such as coronary artery disease, valvular heart disease, 
heart failure, and hypertension [3]. With the global bur-
den of AF expected to increase [4], it is not only impera-
tive to study the clinical consequences of AF, but to also 
understand the personal impact of the various treatment 
regimens. People with AF often experience a number 
of symptoms which may impact other aspects of their 
health and wellbeing, especially when day-to-day activi-
ties become difficult or impossible to do. Additionally, 
people with AF taking blood thinners for treatment may 
be fearful of bleeding and this may impact on their will-
ingness to take part in certain activities [5]. For these 
reasons, living with AF has been found to lower a per-
son’s quality of life (QoL) [6]. Fortunately, many proce-
dures and medications exist that control the heart rate or 
rhythm in AF patients [7]. Both rate and rhythm control 
strategies improve symptoms and neither are superior 
to improving survival [8]; however, the impact of these 
strategies on QoL may differ.

QoL is important for AF care, during treatment and 
in the evaluation of new therapies. The World Health 
Organization (WHO) defines QoL as “an individual’s 
perception of their position in life in the context of the 
culture and value systems in which they live and in rela-
tion to their goals, expectations, standards and concern” 
[9]. In addition, QoL is related to wellness resulting from 
a combination of physical, functional, emotional, and 
social factors [10]. Having a lower QoL can have a detri-
mental impact on patients living with chronic conditions, 
such as AF.

There are a number of existing systematic reviews on 
AF and QoL; however, most have focused on one particu-
lar control strategy instead of comprehensively reviewing 
all existing strategies [2, 11–13]. Thrall et  al. evaluated 
the effects of all rate and rhythm control strategies on 
QoL, though several studies have been published since 
their search was carried out in January 2005 [11]. Thus, 
an updated review is needed. This systematic review will 
provide an update to the aforementioned review, with 
the aim to systematically assess studies published to 

determine the current impact of rate and rhythm control 
strategies on QoL in people with AF.

Methods
This protocol is registered with the International Pro-
spective Register of Systematic Reviews (PROSPERO) 
database (reference number CRD42021290542) [14]. We 
report this protocol in line with the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses Proto-
cols (PRISMA-P) (see Additional file 1) [15].

Eligibility criteria
Study design
Any randomized control trial (RCT) reporting the QoL 
of AF patients following an eligible rate or rhythm con-
trol intervention will be eligible for inclusion.

Population
Studies that include adult patients aged 18 years or older 
with AF will be considered eligible.

Interventions
The following rate and rhythm control strategies will be 
included: pacing, atrioventricular (AV) node junction 
and bundle of HIS ablation, pharmacological therapy, 
radio frequency catheter ablation, cryoablation, pulmo-
nary vein (PV) isolation, maze operation, pace maker 
implantation, and defibrillator implantation.

Comparators
Any of the aforementioned interventions will also be 
considered as eligible comparators.

Outcome measures
QoL irrespective of the tool used will be the only eligible 
outcome. 

Search strategy
The Cochrane Central Register of Controlled Trials 
(CENTRAL), MEDLINE, and Embase via OVID and 
CINAHL (Cumulative Index to Nursing and Allied 
Health Literature) will be searched for eligible stud-
ies. Additional file  2 contains an example of the search 
strategy in MEDLINE. The following trial registries will 
additionally be searched: WHO International Clinical 
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Trials Registry Platform, ClinicalTrials.gov, and Clinical-
TrialsRegister.eu. References of all included studies will 
be assessed for additional eligible studies not identified 
within the search.

The search strategy was developed using a combination 
of keywords and index terms. Key terms such as “atrial 
fibrillation,” “quality of life,” “rate control,” and “rhythm 
control” will be entered. There will be no restriction on 
language or setting. Publication date will be restricted 
to 2004 or later; this will allow for a 1-year overlap with 
the search date from the systematic review conducted by 
Thrall et al. (i.e., January 2005) [11] to ensure we include 
any studies missed in the 2006 published review due to 
delays in adding to databases or indexing within them. 
Studies that are included in the 2006 review will be 
included in our review if they meet the eligibility criteria.

Citations of all identified studies from the search strat-
egy will be exported to Rayyan [16]. Duplicate citations 
will be removed using the automated features of Rayyan. 
Titles and abstracts will be assessed independently by 
two reviewers (PU and SK). The same two reviewers will 
independently assess the full text of any primary study 
that potentially meets the eligibility criteria. Any disa-
greements will be handled through discussion or a third 
reviewer when necessary (AS).

Data extraction and management
Relevant data will be extracted from included stud-
ies using a piloted extraction tool in Excel. Data will be 
extracted by two reviewers independently  (PU and SK); 
the data will then be cross-checked for accuracy.

The following information will be recorded:

•	 Study characteristics (title, authors, journal, publi-
cation date, study period, number of participants, 
country, any conflicts of interest, and funding source)

•	 Study design/methodology (study type, recruitment 
strategy, trial arm assignment strategy, eligibility cri-
teria, QoL measurement tool, and duration of inter-
vention)

•	 Study population characteristics (age, sex, type and 
duration of AF, and any comorbidities where avail-
able)

•	 Interventions (rate and rhythm control strategies) 
and comparator used

•	 Outcome (loss to follow-up, time points of assess-
ment, QoL for intervention and control arms for 
each time point assessed; any results to statistical 
tests including any sub-group analyses)

We will contact the authors for any missing informa-
tion. If there is no response after two attempts to contact, 

we will continue with the data available within the pub-
lished article.

Risk of bias assessment
Two reviewers (UP and SK) will independently assess the 
risk of bias using the Cochrane Collaboration Risk of Bias 
2.0 (RoB 2) tool, providing a judgment of low risk of bias, 
high risk of bias, or some concerns for the QoL outcome 
from each included study [17]. Overall judgment of bias 
will be made by assessing each study’s randomization 
process, deviations from intended interventions, missing 
outcome data, measurement of the outcome, selection of 
the reported result, and any other potential process that 
could result in bias (for example, blinding). Any disagree-
ments will be settled through discussion or by a third 
reviewer (AS) where necessary.

Analysis plan
The study selection process will be summarized using a 
PRISMA-recommended study flow diagram [15]. A sum-
mary of findings table will present the characteristics of 
included studies along with reported outcome data rel-
evant to our objectives.

Data will be managed in Excel and analyzed using Stata 
14.0 (College Station, TX, USA). Continuous variables 
will be reported with mean and standard deviation and 
categorical variables with frequencies and percentages. 
Studies will be grouped by type of AF within the trial 
(paroxysmal, persistent, chronic, or permanent), inter-
vention type, type of QoL assessment (generic or disease 
specific), and QoL tool used. The suitability of conduct-
ing a meta-analysis will be assessed by the clinical and 
methodological similarities of included studies. Any 
meta-analysis will use a pairwise random effects model 
due to the expectation that various tools will be used to 
assess QoL. If a meta-analysis is determined appropriate, 
the I2 statistic and chi-squared test will be used to assess 
heterogeneity. If there is high heterogeneity (> 75%) and 
it appears to be from an outlier with an obvious bias (i.e., 
quality of study), a sensitivity analysis will be conducted 
(i.e., with low-quality studies excluded). A sub-group 
analysis for males and females will be conducted where 
feasible for rate and rhythm-control strategies separately. 
The effect sizes from each trial will be continuous and 
due to the expectation that different QoL tools will be 
used, standardized mean differences (SMDs) will be com-
puted for any meta-analysis. Any pooled estimations of 
effect will be presented graphically as forest plots [18]. If 
there are 10 or more studies included in a meta-analysis, 
an assessment of the small study effect will be under-
taken visually using a funnel plot. If a meta-analysis is not 
feasible, a qualitative synthesis of the results to each trial 
will be provided.
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Level of certainty for the outcome of QoL for each 
included study and sub-group will be assessed using the 
Grading of Recommendation, Assessment, Develop-
ment and Evaluation (GRADE) approach for systematic 
reviews. As per guidelines [19], we will critique the study 
limitations, inconsistency of results, indirectness of evi-
dence, imprecision of findings, and other considerations 
that will contribute to  the grading of the overall quality 
of evidence. The GRADE assessment results will be pre-
sented in the table of study characteristics as very low, 
low, moderate, or high. Explanations for any level other 
than high will be provided in the table footnotes.

Discussion
Many rate and rhythm control strategies exist for people 
with AF and none is superior for survival [20]. However, 
understanding how each strategy impacts QoL is impor-
tant for deciding which treatment options may be best 
for the patient’s overall wellbeing and in the study of new 
therapies for AF. A 2006 systematic review conducted 
by Thrall et  al. found that AV node junction, bundle of 
HIS ablation, and pace procedures improved QoL in AF 
patients over a period of 6 to 12  months following the 
intervention [11]. When comparing rate versus rhythm 
control strategies, rate strategies often resulted in better 
improvements to QoL; however, the largest and only suf-
ficiently powered trial found no difference [11]. Since the 
search was conducted in January 2005, many trials have 
been published on the impact of such strategies on QoL, 
though recent systematic reviews have only focused on 
particular strategies instead of reviewing the impact of 
all strategies on QoL [2, 12, 13]. Our updated review will 
provide important information on how the various rate 
and rhythm control strategies compare to one another 
with regard to QoL and whether the findings from Thrall 
et al. remain true.

This systematic review will provide a necessary update 
on the impact of rate and rhythm control strategies on 
QoL of people living with AF. There is one key limita-
tion that may result from the methods of this systematic 
review. Some trials do not report QoL as a primary or 
secondary outcome and therefore may be missed from 
the search of the four databases given our QoL-related 
search terms, though we expect our search through 
three large trial registries will aid in reducing the risk 
of excluding eligible trials from the study. Furthermore, 
as this review will only include trials published over the 
last 15 years, we expect most trials to include QoL as an 
aim, as this becomes more common practice. The find-
ings of this systematic review will be submitted for pub-
lication in a peer-reviewed journal and disseminated to 
stakeholders and the public. Within the manuscript, we 
will include the implications of our findings on clinical 

practice, policy, and future research. Therefore, our find-
ings will be useful to a wide range of stakeholders. Publi-
cation of this research protocol is in keeping with good, 
transparent research practice, as it reduces the risk of 
bias and selective reporting while providing an opportu-
nity to strengthen our proposed review. If the protocol is 
significantly revised in the future, we will document the 
amendments.
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