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Introduction: Female patients, patients from racial minorities, and patient with
low socioeconomic status have been noted to have less access to catheter
ablation for atrial fibrillation.

Methods: This is a cross-sectional, retrospective study using a large
population database (Explorys) to evaluate the gender, racial and
socioeconomic differences in access of catheter ablation therapy in patient
with atrial fibrillation.

Results: A total of 2.2 million patients were identified as having atrial fibrillation
and 62,760 underwent ablation. Females had ablation in 2.1% of cases while
males received ablation in 3.4% of cases. Caucasians had ablation in 3.3% of
cases, African Americans in 1.5% of cases and other minorities in 1.2% of cases.
Individuals on medicaid underwent ablation in 1.6% of cases, individuals on
medicare and private insurance had higher rates (2.8 and 2.9%, respectively).
Logistic regression showed that female patients (OR 0.608, Cl 0.597-0.618,
p < 0.0001), patients who are African American (OR 0.483, Cl 0.465-0.502,
p < 0.0001), or from other racial minorities (OR 0.343, Cl 0.332-0.355,
p < 0.0001) were less likely to undergo ablation. Patient with medicare
(OR 1.444, CI 1.37-1.522, p < 0.0001) and private insurance (OR 1.572, CI
1.491-1.658, p < 0.0001) were more likely to undergo ablation.

Conclusion: Female gender, racial minorities, low socioeconomic status
are all associated with lower rates of catheter ablation in management of
atrial fibrillation.
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Introduction

Atrial fibrillation (AF) is one of the most common
arrhythmias worldwide, and the rates of atrial fibrillation
incidence and prevalence are expected to rise further in
upcoming years (1). Atrial fibrillation is usually managed either
medically or via intervention such as cardioversion and catheter
ablation (CA), and there is increasing evidence to suggest
that disparities exists in AF management between people from
different gender, ethnicities, and socioeconomic status (2, 3).
Multiple studies have suggested that women tend to receive CA
less despite having a worse symptom burden (2). In a review
of administrative encounter data for medicare beneficiaries
between 2010 and 2011 (N = 517,941), Bhave et al. showed
that female patients were less likely to undergo CA with an
adjusted hazard ratio of 0.70 with a 95% Confidence Interval
(CI) of 0.63-0.79 (4). The largest study to date conducted by
Patel et al. reviewed a large population database (Nationwide
Inpatient Sample) which included 3,508,122 patients between
2000 and 2012 and found that female patients were also less
likely to undergo CA compared to men (5). Such findings are not
limited to the United States and have also been reported in Spain,
China, Japan, and other countries (6-9). Similarly, many studies
also suggest that African Americans, Hispanics, and other racial
and ethnic minorities have lower rates of undergoing CA (4, 10-
13). In a cross-sectional analysis conducted on a large sample
of patients in Florida (N = 923,590), Tamariz et al. showed
that African American and Hispanic patients were less likely
to undergo CA (13). Eberly et al. analyzed a sample (N =
109,221) from the Optum Clinformatics Data Mart and found
that African American patients were less likely to receive CA
and patients of Latin origin were less likely to receive CA when
rhythm control is pursued (10). Such differences in access to
CA should be evaluated and addressed in order to be able to
ensure equality in atrial fibrillation management. The aim of
this study is to provide an updated evaluation of gender, racial
and socioeconomic differences in use of catheter ablation in the
treatment of atrial fibrillation in one of the largest population
databases in the United States.

Methods

This study is a cross-sectional study using Explorys (IBM
Watson Health; Cleveland, OH, USA), de-identified HIPAA
compliant, large population-based database via electronic
health record (EHR). Explorys obtains de-identified data from
participating healthcare systems caring for an aggregate large
patient population with countrywide distribution, and collects
data from various sources such as EHR, billing systems,
laboratory test systems etc. The information collected from
Explorys in compliant with Health Insurance Portability
and Accountability Act (HIPAA) and Health Information
Technology for Economic and Clinical Health Act (HITECH).
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Data was obtained from the de-identified and pooled electronic
health records of over 63 million patients as of January
2022 using the Systematized Nomenclature for Medicine—
Clinical Terms (SNOMED-CT) for medical diagnoses and
procedures. Patients with atrial fibrillation were identified with
the search term, “atrial fibrillation” and ablation was found
using the search term “ablation procedure for arrhythmia”.
Ethnicity was obtained and divided into three categories which
included Caucasian, African American, and Other (other racial
minorities). Insurance provider (medicare, medicaid, private
insurances) were used as a surrogate for socioeconomic status
(14). For each gender, ethnicity and insurance type, the number
of ablations were obtained, and the rates of ablations were
calculated accordingly. Finally, a binary logistic regression was
performed to evaluate the adjusted effect of these variables on
likelihood of undergoing ablation.

Results

A total of 2.2 million patients were identified as having
atrial fibrillation, with 46.3% being female. Up to 76.8% were
Caucasian with 7.7% being African American and 15.5% being
from other racial minorities. Medicare was the most common
insurance type (54.9%), followed by private insurance (41.4%)
and then medicaid (3.6%). Table 1 displays the demographic
distribution of atrial fibrillation patients within Explorys. A
total of 62,760 patients underwent ablation with 34.4% being
female and 65.6% being male. When comparing rates of ablation
among genders, females were noted to have had ablation
in 2.1% of cases while males received ablation in 3.4% of
cases. Caucasians had the highest rate of ablation (3.3%) while
African Americans (1.5%) and other minorities (1.2%) had lower
rates. Individuals on medicaid underwent ablation in 1.6% of
cases while individuals on medicare and private insurance had
higher rates (2.8 and 2.9%, respectively). Table 2 displays the
demographic distribution of patients who received ablation and
those who did not receive ablation.

Table 3 demonstrate the result of the logistic regression
model used to evaluate the effect of each of these demographic
variables on likelihood of receiving ablation. Unsurprisingly,
the model only explained 2% (Nagelkerke R2) of the variance
in ablation use which is expected given the fact that several
variables were not available to be included. Women were
less likely than men to undergo ablation with an odds ratio
(OR) of 0.608 (CI 0.597-0.618, p-value < 0.0001). African
American and patients from other racial minorities were also
less likely to undergo ablation compared to their Caucasian
counterparts (OR 0.483 CI 0.465-0.502, p < 0.0001 and OR
0.343 CI 0.332-0.355, p < 0.0001, respectively). Patients on
medicare and private insurance were also more likely to undergo
ablation compared to patients on medicaid (OR 1.444 CI 1.37-
1.522, p-value <0.0001 and OR 1.572 CI 1.491-1.658, p-value
<0.0001).
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Discussion

While cardiovascular disease remains the most common
cause of morbidity and mortality for women, there have
been significant sex differences in mortality and management
favoring male patients (15). When it comes to atrial fibrillation
management, there is an increasingly growing body of literature
suggesting that women are receiving less CA therapy (2, 16).
Such findings are redemonstrated in our study which indicates
that the differences in the rates of CA use between male and
female patients remain observable. This pattern is particularly
interesting given that women are equally likely if not more likely
to have atrial fibrillation in comparison to men. Women also
have been shown to have worse symptom burden and quality of
life compromise compared to men (16-18). Additionally, they
have worse clinical outcomes with antiarrhythmic medications,
promoting CA as an especially viable therapeutic option (18).
The reasons behind the lower rates of CA use in women remain
incompletely understood but multiple potentially contributing

TABLE 1 Demographic distributions of all patients with atrial
fibrillation.

Variables Atrial Percentage
fibrillation (%)
Gender Male 1,201,370 53.7
Female 1,035,210 46.3
Race Caucasian 1,718,310 76.8
African American 171,430 7.7
Other 346,840 15.5
Insurance Medicaid 80,900 3.6
Medicare 1,228,930 54.9
Private 926,750 41.4
Total 2,236,580 100.0

10.3389/fcvm.2022.966383

factors have been discussed. Scheuermeyer et al. suggest that
women are more likely to present with atypical symptoms
in comparison to men, which may lead to lower detection
rates or more conservative treatment (19). Additionally, women
are usually referred later and less frequently for ablation in
comparison to men, and have more comorbidities at time
of AF management is initiated (18, 20, 21). There is also
evidence to suggest that women have a higher rate of atrial
fibrillation recurrence and higher likelihood of complications
from CA, although these findings have been inconsistent. In
a sample of 21,091 patients who underwent CA between 2007
and 2011, Kaiser et al. noted that women were more likely to
undergo an AF-related hospital admission and to have post-
procedural complications after undergoing CA (22). Similarly,
Ngo et al. analyzed a sample of 35,211 patients who underwent
CA between 2008 and 2017 and found that women had a 25%
higher risk of post-procedural complications (23). In contrast,
Russo et al. reported results from the CABANA trial in 2021
and did not find significant differences between male and
female participants in terms of major complications (24). Of
note, most reviews and trials have noted that older age and
more comorbidities at time of ablation may also be playing a
significant role in these findings (18, 25, 26). Personal choice
may also play a role, with Takigawa et al. reporting that women
were more likely to forego CA, particularly in the case of repeat
ablation (27). Understanding women’s needs, presentations, risk
factors, treatment responses and complication rates may help
shed light on the barriers that they face in terms of access to CA
as differences in these factors can affect the decision to undergo
CA, whether from the side of the patient or provider. Increasing
effort is being made in this regard, and continues to be needed
to understand and bridge this gap in care between genders.

Our study also shows a significant difference between
Caucasian and non-Caucasian patients in their rates of atrial
fibrillation ablation. This is consistent with other studies
which have shown that African American, Hispanic and Asian
American were all less likely to undergo CA in comparison

TABLE 2 Demographic distribution of all patients with atrial fibrillation who have undergone catheter ablation.

Variables Ablation Percentage (%) No ablation Percentage (%) Total
Gender Male 41,160 34 1,160,210 96.6 1,201,370
Female 21,600 2.1 1,013,610 97.9 1,035,210
Race Caucasian 56,100 33 1,662,210 96.7 1,718,310
African American 2,540 1.5 168,890 98.5 171,430
Other 4,120 1.2 342,720 98.8 346,840
Insurance Medicaid 1,260 1.6 79,640 98.4 80,900
Medicare 34,550 2.8 1,194,380 97.2 1,228,930
Private 26,950 2.9 899,800 97.1 926,750
Total 62,760 2.8 2,173,820 97.2 2,236,580
Frontiers in Cardiovascular Medicine 03 frontiersin.org
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TABLE 3 Logistic regression evaluating the effects of the different
demographic variables on likelihood of undergoing catheter ablation.

Variables Exp(B) 95% ClI for Exp(B) p-value
Medicaid - - <0.0001
Medicare 1.444 1.37-1.522 <0.0001
Private 1.572 1.491-1.658 <0.0001
Male - - <0.0001
Female 0.608 0.597-0.618 <0.0001
Caucasian - - <0.0001
African American 0.483 0.465-0.502 <0.0001
Other 0.343 0.332-0.355 <0.0001
Constant 0.028 - <0.0001

Exp(B), adjusted odds ratio; CI, confidence interval.

to their Caucasian counterparts (4, 10, 11, 28). Many racial
and ethnic minorities have numerous reasons why they would
benefit from atrial fibrillation ablation. African American and
other racial minority patients with atrial fibrillation have been
shown to have a worse quality of life and a higher stroke
risk and mortality (3, 29, 30). Additionally, the CABANA trial
has shown that racial minorities overall have worse outcomes
with antiarrhythmic drug in comparison with CA, which may
suggest that CA can be a viable treatment modality (12,
31, 32). Such patterns are not limited to CA, with studies
suggesting that racial and ethnic minorities also have lower
access to other atrial fibrillation treatment modalities (33, 34).
Essien et al. showed that African Americans were less likely
to receive anticoagulation when indicated. This is still noted
when adjusting for socioeconomic status. Additionally, Golwala
et al. showed that African American and Hispanic patients were
more likely to be treated with rate control compared to rhythm
control, although the lower tolerance for anti-arrhythmic drugs
may partly explain this finding (30). Symptom burden plays a
role in the decision to pursue CA, however limited evidence
seems to point to the fact that non-Caucasian patients are no less
symptomatic than their Caucasian counterparts (30, 35). Such
differences between Caucasian and non-Caucasian patients need
to be better understood in order to improve access to CA and
other atrial fibrillation management modalities.

Lastly, medicaid patients were less likely to receive CA.
Insurance types were used as a surrogate for socioeconomic
status in this study and the aforementioned finding is
consistent with the literature indicating that patients with lower
socioeconomic status were less likely to receive CA (10). The
reasons behind this may go beyond the financial aspect. In a
study conducted in Norway, Olsen et al. showed a significant
positive association between socioeconomic status and rates of
CA. They argue that health literacy and patient preferences may
be important factors in the decision to undergo ablation and may
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be preventing patients with lower socioeconomic status from
undergoing ablation (36). Eberly et al. showed similar findings.
The authors note that clinician bias may be an important factor
with physicians avoid offering ablation to patients with lower
socioeconomic status due to concern that they may be unable to
understand and navigate the procedure and its implications (10).

The main strength of this study is the large patient sample
of 2.2 million patients with atrial fibrillation. To our knowledge,
this is the largest patient sample used to study gender, ethnic,
and socio-economic differences since the study conducted by
Patel et al. in 2013. The study highlights that such differences
are still observable across multiple systems and that further
work is needed to bridge the gaps. The study also has multiple
limitations, which are mostly related to the limited nature
of the data extracted from a de-identified, large population
database. Many factors that may affect CA were difficult to
assess accurately using the nature of the database such as
symptom burden, quality of life, average age at onset, and
other clinical factors. Other details such as additional insurances
that may not be listed in the database could also not be
included. Additionally, the electronic health record codes used
to document diagnoses and treatment modalities may not always
show the true diagnosis and are subject to human charting
error. Another challenge is that the inclusion of comorbidities
and prior treatment attempts in the analysis was limited
as establishing accurate temporal relations with the catheter
ablation therapy and measuring their impact on decision making
was challenging given the cross-sectional approach of the study.
Understanding the management history and treatment attempts
made prior to ablation consideration is important and factors
into management decisions, however in light of the limitation
noted this was not accounted for in this analysis. The cross-
sectional approach also makes it difficult to evaluate the trend
of use of CA across the years among the different groups. This
could be addressed through cohort studies that follow patients
from the initial diagnosis atrial fibrillation. Lastly, the study
includes only patients included in the database which itself
includes a specific number of healthcare centers, and therefore
may not be entirely generalizable to the national population.
However, the large number of patients in the database may offset
some of these limitations.

Conclusion

Among patients with atrial fibrillation, there are significant
gender, racial, and socioeconomic differences in utility of
catheter ablation. Women, racial and ethnic minorities, and
individuals with lower socioeconomic status were all less likely
to receive ablation. There is a persistent need to understand
the various causes that result in gender, racial, ethnic, and
socioeconomic disparities to ensure a safe and equitable access
for care among all patients suffering from atrial fibrillation.

frontiersin.org


https://doi.org/10.3389/fcvm.2022.966383
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org

Hamade et al.

Data availability statement

The of this
article will be made available by the authors, without

raw data supporting the conclusions

undue reservation.

Author contributions

SK, HH, PM, and AJ conceived the project and study
design. HH and PM performed the data collection and data
cleaning. HH and MB performed the data analysis. AJ and
HH wrote the first draft of the manuscript. SK, PM, and
MB wrote sections of the manuscript. All authors contributed
to revision, editing, and proof-reading of the manuscript.
All authors contributed to the article and approved the
submitted version.

References

1. Lippi G, Sanchis-Gomar E Cervellin G. Global epidemiology of atrial
fibrillation: an increasing epidemic and public health challenge. Int ] Stroke. (2021)
16:217-21. doi: 10.1177/1747493019897870

2. Westerman S, Wenger N. Gender differences in atrial fibrillation: a review
of epidemiology, management, and outcomes. Curr Cardiol Rev. (2019) 15:136-
44. doi: 10.2174/1573403X15666181205110624

3. Nanda A, Kabra R. Racial differences in atrial fibrillation epidemiology,
management, and outcomes. Curr Treat Options Cardiovasc Med. (2019)
21:85. doi: 10.1007/s11936-019-0793-5

4. Bhave PD, Lu X, Girotra S, Kamel H, Sarrazin MSV. Race- and sex-related
differences in care for patients newly diagnosed with atrial fibrillation. Heart
Rhythm. (2015) 12:1406-12. doi: 10.1016/j.hrthm.2015.03.031

5. Patel N, Deshmukh A, Thakkar B, Coffey JO, Agnihotri K, Patel A,
et al. Gender, race, and health insurance status in patients undergoing
catheter ablation for atrial fibrillation. Am ] Cardiol. (2016) 117:1117-
26. doi: 10.1016/j.amjcard.2016.01.040

6. Méndez-Bailon M, Munoz-Rivas N, Jiménez-Garcia R, Hernandez-Barrera
V, de Miguel-Yanes JM, Villalba NL, et al. Women with atrial fibrillation and
type 2 diabetes have a higher incidence of hospitalization and undergo ablation
or pacemaker implantation less frequently than men. Eur ] Int Med. (2017)
42:67-73. doi: 10.1016/j.€jim.2017.05.008

7. Lee JM, Kim TH, Cha MJ, Park J, Park JK, Kang KW, et al. Gender-
related differences in management of nonvalvular atrial fibrillation in an
Asian population. Korean Circ J. (2018) 48:519-28. doi: 10.4070/kcj.201
7.0389

8. Li Y-M, Jiang C, He L, Li X-X, Hou X-X, Chang S-S, et al. Sex differences in
presentation, quality of life, and treatment in Chinese atrial fibrillation patients:
insights from the China atrial fibrillation registry study. Med Sci Monit. (2019)
25:8011-8. doi: 10.12659/MSM.919366

9. Grecu M, Blomstrom-Lundqvist C, Kautzner J, Laroche C, Van
Gelder IC, Jordaens L, et al. In-hospital and 12-month follow-up
outcome from the ESC-EORP EHRA atrial fibrillation ablation long-term
registry: sex differences. Europace. (2020) 22:66-73. doi: 10.1093/europace/
euz225

10. Eberly LA, Garg L, Yang L, Markman TM, Nathan AS,
Eneanya ND, et al. Racial/ethnic and socioeconomic disparities
in management of incident paroxysmal atrial fibrillation. JAMA
Netw  Open.  (2021)  4:¢210247.  doi:  10.1001/jamanetworkopen.202
1.0247

KL. Racial
and outcomes
Rhythm.

and ethnic
in patients
(2018)

FE, Jackson
differences in the prevalence,
with atrial fibrillation: a systematic
15:1337-45. doi: 10.1016/j.hrthm.2018.05.019

LR, Thomas
management,
review. Heart

11.  Ugowe

Frontiers in Cardiovascular Medicine

05

10.3389/fcvm.2022.966383

Conflict of interest

The authors declare that the research was conducted in
the absence of any commercial or financial relationships
that could be
of interest.

construed as a potential conflict

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

12. Russo AM. Catheter ablation is better than drugs for treatment of
AF in racial and ethnic minoritiesx. ] Am Coll Cardiol. (2021) 78:139-
41. doi: 10.1016/j.jacc.2021.05.008

13. Tamariz L, Rodriguez A, Palacio A, Li H, Myerburg R. Racial disparities in
the use of catheter ablation for atrial fibrillation and flutter. Clin Cardiol. (2014)
37:733-7. doi: 10.1002/clc.22330

14. Casey JA, Pollak J, Glymour MM, Mayeda ER, Hirsch AG, Schwartz BS.
Measures of SES for electronic health record-based research. Am J Prev Med. (2018)
54:430-9. doi: 10.1016/j.amepre.2017.10.004

15. Vogel B, Acevedo M, Appelman Y, Bairey Merz CN, Chieffo
A, Figtree GA, et al. The Lancet women and cardiovascular disease
commission: reducing the global burden by 2030. Lancet. (2021)
397:2385-438. doi: 10.1016/S0140-6736(21)00684-X

16. Andrade JG, Deyell MW, Lee AYK, Macle L. Sex differences in atrial
fibrillation. Can J Cardiol. (2018) 34:429-36. doi: 10.1016/j.cjca.2017.11.022

17. Bazemore TC, Bolger LE, Sears SE Sadaf MI, Gehi AK. Gender
differences in symptoms and functional status in patients with atrial fibrillation
undergoing catheter ablation. Pacing Clin Electrophysiol. (2019) 42:224-
9. doi: 10.1111/pace.13577

18. Michelena HI, Powell BD, Brady PA, Friedman PA, Ezekowitz MD.
Gender in atrial fibrillation: ten years later. Gend Med. (2010) 7:206-
17. doi: 10.1016/j.genm.2010.06.001

19. Scheuermeyer FX, Mackay M, Christenson J, Grafstein E, Pourvali R, Heslop
C, et al. There are sex differences in the demographics and risk profiles of
emergency department (ED) patients with atrial fibrillation and flutter, but no
apparent differences in ED management or outcomes. Acad Emerg Med. (2015)
22:1067-75. doi: 10.1111/acem.12750

20. Forleo GB, Tondo C, De Luca L, Russo AD, Casella M, De Sanctis V, et al.
Gender-related differences in catheter ablation of atrial fibrillation. EP Europace.
(2007) 9:613-20. doi: 10.1093/europace/eum144

21. Roten L, Rimoldi SE Schwick N, Sakata T, Heimgartner C, Fuhrer
J, et al. Gender differences in patients referred for atrial fibrillation
management to a tertiary center. Pacing Clin Electrophysiol. (2009)
32:622-6. doi: 10.1111/.1540-8159.2009.02335.x

22. Kaiser DW, Fan J, Schmitt S, Than CT, Ullal AJ, Piccini JP, et al. Gender
differences in clinical outcomes after catheter ablation of atrial fibrillation. JACC
Clin Electrophysiol. (2016) 2:703-10. doi: 10.1016/j.jacep.2016.04.014

23. Ngo L, Ali A, Ganesan A, Woodman R, Adams R, Ranasinghe 1. Gender
differences in complications following catheter ablation of atrial fibrillation. Eur
Heart ] Qual Care Clin Outcomes. (2021) 7:458-67. doi: 10.1093/ehjqcco/qcab035

24. Russo AM, Zeitler EP, Giczewska A, Silverstein AP, Al-Khalidi HR, Cha Y-
M, et al. Association between sex and treatment outcomes of atrial fibrillation

frontiersin.org


https://doi.org/10.3389/fcvm.2022.966383
https://doi.org/10.1177/1747493019897870
https://doi.org/10.2174/1573403X15666181205110624
https://doi.org/10.1007/s11936-019-0793-5
https://doi.org/10.1016/j.hrthm.2015.03.031
https://doi.org/10.1016/j.amjcard.2016.01.040
https://doi.org/10.1016/j.ejim.2017.05.008
https://doi.org/10.4070/kcj.2017.0389
https://doi.org/10.12659/MSM.919366
https://doi.org/10.1093/europace/euz225
https://doi.org/10.1001/jamanetworkopen.2021.0247
https://doi.org/10.1016/j.hrthm.2018.05.019
https://doi.org/10.1016/j.jacc.2021.05.008
https://doi.org/10.1002/clc.22330
https://doi.org/10.1016/j.amepre.2017.10.004
https://doi.org/10.1016/S0140-6736(21)00684-X
https://doi.org/10.1016/j.cjca.2017.11.022
https://doi.org/10.1111/pace.13577
https://doi.org/10.1016/j.genm.2010.06.001
https://doi.org/10.1111/acem.12750
https://doi.org/10.1093/europace/eum144
https://doi.org/10.1111/j.1540-8159.2009.02335.x
https://doi.org/10.1016/j.jacep.2016.04.014
https://doi.org/10.1093/ehjqcco/qcab035
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org

Hamade et al.

ablation versus drug therapy: results from the CABANA trial. Circulation. (2021)
143:661-72. doi: 10.1161/CIRCULATIONAHA.120.051558

25. Grubitzsch H, Grabow C, Orawa H, Konertz W. Factors predicting the
time until atrial fibrillation recurrence after concomitant left atrial ablation. Eur
J Cardiothorac Surg. (2008) 34:67-72. doi: 10.1016/j.ejcts.2008.03.054

26. Patel D, Mohanty P, Di Biase L, Sanchez JE, Shaheen MH, Burkhardt JD, et al.
Outcomes and complications of catheter ablation for atrial fibrillation in females.
Heart Rhythm. (2010) 7:167-72. doi: 10.1016/j.hrthm.2009.10.025

27. Takigawa M, Kuwahara T, Takahashi A, Watari Y, Okubo K, Takahashi Y, et al.
Differences in catheter ablation of paroxysmal atrial fibrillation between males and
females. Int ] Cardiol. (2013) 168:1984-91. doi: 10.1016/j.ijcard.2012.12.101

28. Gu K, Mahtta D, Kaneria A, Sharedalal P, Dennis B, Song Y, et al.
Racial disparities among Asian Americans with atrial fibrillation: an analysis
from the NCDR® PINNACLE Registry. Int ] Cardiol. (2021) 329:209-
16. doi: 10.1016/j.ijcard.2020.12.064

29. Durrani AF, Soma S, Althouse AD, Leef G, Qin D, Saba S. Impact of race
on outcome of patients undergoing rhythm control of atrial fibrillation. J Immigr
Minor Health. (2018) 20:14-9. doi: 10.1007/s10903-016-0545-5

30. Golwala H, Jackson LR, Simon DN, Piccini JP, Gersh B, Go AS, et al.
Racial/ethnic differences in atrial fibrillation symptoms, treatment patterns, and
outcomes: insights from outcomes registry for better informed treatment for
atrial fibrillation registry. Am Heart J. (2016) 174:29-36. doi: 10.1016/j.ahj.2015.
10.028

Frontiers in Cardiovascular Medicine

06

10.3389/fcvm.2022.966383

31. Packer DL, Mark DB, Robb RA, Monahan KH, Bahnson TD, Poole JE, et al.
Effect of catheter ablation vs antiarrhythmic drug therapy on mortality, stroke,
bleeding, and cardiac arrest among patients with atrial fibrillation: the CABANA
randomized clinical trial. JAMA. (2019) 321:1261-74. doi: 10.1001/jama.2019.0693

32. Thomas KL, Al-Khalidi HR, Silverstein AP, Monahan KH, Bahnson TD,
Poole JE, et al. CABANA Investigators. Ablation versus drug therapy for atrial
fibrillation in racial and ethnic minorities. ] Am Coll Cardiol. (2021) 78:126~
38. doi: 10.1016/j.jacc.2021.04.092

33. Essien UR, Holmes DN, Jackson LR, Fonarow GC, Mahaffey KW,
Reiffel JA, et al. Association of race/ethnicity with oral anticoagulant use in
patients with atrial fibrillation: findings from the outcomes registry for better
informed treatment of atrial fibrillation II. JAMA Cardiol. (2018) 3:1174-
82. doi: 10.1001/jamacardio.2018.3945

34. Ibrahim SA, Kwoh CK, Harper DL, Baker DW. Racial differences
in the utilization of oral anticoagulant therapy in heart failure: a
study of elderly hospitalized patients. ] Gen Intern Med. (2000)
15:134-7. doi: 10.1046/j.1525-1497.2000.05199.x

35. Gleason KT, Himmelfarb CRD, Ford DE, Lehmann H, Samuel L, Jain S, et al.
Association of sex and atrial fibrillation therapies with patient-reported outcomes.
Heart. (2019) 105:1642-8. doi: 10.1136/heartjn]-2019-314881

36. Olsen F Uleberg B, Jacobsen BK, Heuch I, Tande PM, Bugge E,
et al. Socioeconomic and geographic differences in ablation of atrial
fibrillation in Norway - a national cohort study. BMC Public Health. (2022)
22:303. doi: 10.1186/s12889-022-12628-9

frontiersin.org


https://doi.org/10.3389/fcvm.2022.966383
https://doi.org/10.1161/CIRCULATIONAHA.120.051558
https://doi.org/10.1016/j.ejcts.2008.03.054
https://doi.org/10.1016/j.hrthm.2009.10.025
https://doi.org/10.1016/j.ijcard.2012.12.101
https://doi.org/10.1016/j.ijcard.2020.12.064
https://doi.org/10.1007/s10903-016-0545-5
https://doi.org/10.1016/j.ahj.2015.10.028
https://doi.org/10.1001/jama.2019.0693
https://doi.org/10.1016/j.jacc.2021.04.092
https://doi.org/10.1001/jamacardio.2018.3945
https://doi.org/10.1046/j.1525-1497.2000.05199.x
https://doi.org/10.1136/heartjnl-2019-314881
https://doi.org/10.1186/s12889-022-12628-9
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org

	Gender, ethnic, and socioeconomic differences in access to catheter ablation therapy in patients with atrial fibrillation
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Data availability statement
	Author contributions
	Conflict of interest
	Publisher's note
	References


