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Abstract

Wolff-Parkinson-White (WPW) syndrome is a congenital cardiac preexcitation syndrome that arises from
abnormal cardiac electrical conduction through an accessory pathway and results in symptomatic and life-
threatening arrhythmias. The aim of this study is to analyze the patterns of gender representation among
first-author publications concerning “Wolf-Parkinson-White syndrome” within the PubMed-indexed
publications from “January 1, 1973, to December 31, 2022,” based on country and year. On May 9, 2023,
bibliometric analysis was performed. The phrase "(Wolf-Parkinson-White Syndrome)" was looked up in
PubMed. It covered articles released between January 1, 1973, and December 31, 2022. Articles accepted in
the year 2022 and published in Pubmed in 2023 were included in the study. A total of 138 articles were
considered and included in our analysis. Among these articles, 29 (21.01%) were authored by females, while
109 (78.99%) were authored by males. To conclude, this research study reveals a rising trend of females in
lead authorship roles within the field of cardiac arrhythmia research. However, it remains evident that there
is a significant gender gap, with male researchers still outnumbering their female counterparts.

Categories: Neurology, Internal Medicine, Cardiology
Keywords: country-specific contribution, publication, financial status, research, gender equality, tachycardia, wpw
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Introduction And Background

Education, healthcare, employment, and social standards are just a few of the areas where gender has a big
impact on society. Understanding gender patterns can provide insight into the inequities, inequalities, and
changing dynamics of society. Researchers can help to identify areas where interventions or policy changes
may be required to promote gender equality and socioeconomic advancement by looking at gender patterns.
Academic medical advancement is mostly dependent on yield and the calculated external impact of one's
scholarly effort. The publication of original research in prestigious journals and requests from editors to
offer scientific assessments of an individual's published research are two examples of objective
measurements of the impact of one's work [1]. Researchers can advance the academic conversation, expand
on current information, and get fresh perspectives on gender dynamics by analyzing gender trends.
Research on gender trends can help institutions, organizations, and policymakers make decisions that are
supported by facts. It offers a framework for creating initiatives, programs, and laws that tackle gender-
based issues, encourage inclusivity, and guarantee equitable opportunity for people of all genders.

Wolff-Parkinson-White (WPW) syndrome is a congenital cardiac preexcitation syndrome that arises from
abnormal cardiac electrical conduction through an accessory pathway and results in symptomatic and life-
threatening arrhythmias. Classic ECG findings of WPW pattern or preexcitation are represented by a sinus
rhythm, short PR interval, and prolonged QRS with an initial slurring upstroke also known as the delta
wave. However, WPW syndrome denotes an ECG pattern consistent with the described findings above and
along with the coexistence of a tachyarrhythmia and clinical symptoms of tachycardia such as palpitations,
episodic lightheadedness, presyncope, syncope, or even cardiac arrest [2]. WPW syndrome is associated with
significant morbidity and mortality. Although it is rare, some patients' initial presentation may be
ventricular fibrillation or sudden cardiac death [3]. WPW syndrome is being explored as a research topic to
investigate gender trends among first authors due to the paramount concern of potential sudden death
associated with the condition. It is important to understand that the risk of sudden death is a driving factor
in the study and management of WPW syndrome [4].

By focusing on the first authors, the researchers aimed to understand the gender distribution and potential
disparities at the forefront of research and publication in WPW syndrome. Although there are now more
female doctors and trainees in cardiology than ever before, it is still unclear if the share of women in
academic cardiology literature is increasing at the same rate [5]. This exploration can provide valuable
insights for policymakers, funding agencies, and academic institutions to implement targeted interventions
that promote gender equity, improve opportunities for underrepresented groups, and foster a more
inclusive research environment.

This research paper aims to offer an analysis of PubMed-indexed publications on "Wolf-Parkinson-White
syndrome" and analyze the gender distribution of first authors. The objectives include evaluating the gender
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distribution of first authors in the identified publications, investigating the geographical representation of
first authors, analyzing country-specific trends, and using statistical methods to forecast how the gender
distribution of first authors may potentially change over time.

By achieving these objectives, this research aims to provide insights into gender representation and country-
specific contributions to WPW syndrome research. The findings can contribute to promoting diversity and
inclusivity in the scientific community.

Review

On May 9, 2023, we performed a bibliometric analysis. The phrase "(Wolf-Parkinson-White syndrome)" was
looked up in PubMed. It covered articles released between January 1, 1973, and December 31, 2022. Since
just a few publications of four months accessible, publications from the year 2023 were removed. Articles
accepted in the year 2022 and published and appeared on Pubmed in 2023 were included in the study.

The total number of entries was equally divided among all six authors. In order to conduct the analysis, the
full names, author rankings, and countries of the authors found in PubMed during the time frame in
question were extracted. The full names of the authors were determined from the selected manuscripts. The
order in which the authors were listed in the manuscript was used to establish author rank. The authors’
countries were confirmed based on the institutional affiliation of the respective authors. Namsor (Namsor,
Versailles, France), a program used to automatically match genders, full names, and countries of authors,
was utilized to find out the genders [6]. Statistical analysis was done using the R software (The R Foundation,
Vienna, Austria), the autoregressive integrated moving average (ARIMA) model, and graphs prepared using
DataWrapper (Datawrapper, Berlin, Germany).

A total of 138 articles were considered and included in our analysis. Among these articles, 29 (21.01%) were
authored by females, while 109 (78.99%) were authored by males. Figure I presents the distribution of male
and female authors over the years. The peak number of female first-author publications on WPW syndrome
occurred in 2008, with a total of four publications. On the other hand, the highest number of male first-
author publications on WPW syndrome was observed in 2017, with a total of six publications.
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FIGURE 1: Total number of male and female first authors each year

Figure 2 displays the projected number of publications by male and female first authors for the next 10 years
(from 2000 to 2027). According to the ARIMA model, in 2027, we anticipate approximately 125 publications
by male first authors and around 35 publications by female first authors. It is important to note that the year
2023 was excluded from the model due to incomplete data.
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FIGURE 2: The projected number of publications by male and female
first authors for the next 10 years (from 2000 to 2027)

Projection is made using the ARIMA model

Figure 3 illustrates the female-to-male ratio across various countries. The gender ratios ranged from 0.18 to
3, with a value of 1 indicating equal publishing rates between genders and a value of 3 signifying a 3:1 ratio
favoring females. The highest gender ratio was observed in India, followed by Sudan. In contrast, France,

Turkey, and the United States had the lowest gender ratios.
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FIGURE 3: Gender trends in publications (1974-2023) based on country

In Table 1, we present the top journals with favorable gender ratios. Kardiologiia exhibited the most
favorable outcome, with a female-to-male first-author ratio of 1:3 (0.33). The journal Cardiol Young also
displayed a positive gender ratio, with a female-to-male author ratio of 1:2 (0.5). We conducted the Fisher's
exact test to determine if there was any association between first author gender and country variables. The
statistical analysis revealed a p-value of 0.147 (p<0.05 indicates statistical significance), indicating no
significant association between gender and country.

Female Male Ratio
1 1 1

1 1 1

1 1 1

1 1 1

2 2 1

1 1 1

1 2 05

1 3 0.33

TABLE 1: Top journals having a favorable gender ratio

Our study focused on the first authors of the articles published on the topic of WPW syndrome over the last
50 years and found that out of the total of 138 identified articles spanning from January 1, 1973, to
December 31, 2022, the representation of female first authors was notably low, accounting for only 21.01%
(29) of the 138 authors, while male authors constituted 78.99% (109) of the total.

Though the study showed an increase in the number of female authors in recent years, the first few decades
had an alarmingly low amount of representation, with only seven female authors noted in three decades,
and a steady increase in female participation was observed from 2006. A similar result was seen in a study
done by Foley et al. on gender equality in academic gastroenterology. From a total of 865 abstracts over 40
years, they recorded only 13.8% female first authors and 10.5% female senior authors, and the number of
female authors has tripled since the 2000s [7]. A review by Nigel et al., on the authorship demographics in
the American Journal of Cardiology showed evidence that even when women represent more than half of the
medical students, the number of female cardiologists constitute as low as 13% of all United States in 2013
[8]. They recorded an increase in the total number of female first authorships from 3% to only 23% in 58
years. This explains the initial plateau and the slow increase in the cumulative graph of the number of
female authors in our study compared to the linear increase in male authors.

When analyzed on the basis of the geographical origin of the first authors of WPW syndrome, similar to the
study by Morgan et al., authors from high-income countries (HIC) published significantly more than the
authors from middle-income countries (MIC) and lower-income countries (LIC) [9]. On examining the
gender distribution, unlike the study by Morgan et al., where there was an increase in the percentage of
female authorship from LIC 25.4%, MIC 29.7%, and HIC 37.5%, the number of women authors was very low
compared to male authors irrespective of HIC or LIC, with LIC 25%, MIC 28.5%, and HIC 17.3%. On the
contrary, the study conducted by Ravi et al. recorded a greater number of publications from MIC and LIC
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when compared to HIC [10]. However, even when 70% of the global healthcare workforce in low- or middle-
income countries (LMICs) was made up of women, the male representation still exceeded the female
authorship. Surprisingly, when the gender ratio of female-to-male authors was calculated in our study,
India, a MIC, had the highest ratio. This can be compared to the United States, an HIC, and Turkey, an upper
MIC which has a lower gender ratio. These findings require further investigations focusing specifically on
gender equity in LMICs.

The articles published in top journals when specifically observed show that, although the acceptance rate is
low, there is no gender disparity in accepting the publications in the majority of them. This shows that the
attempt of academic journals to attain greater gender equality by enacting multiple strategies and
improving female representation is inclining toward the positive side of the success spectrum [11].

A forecasting analysis was done to estimate the increase in the number of authors for the next five years, up
to 2027, using the ARIMA model for both male and female authors (Figure 2A-2b) [12]. In statistical analysis,
we found no significant change in the gender gap even after five years. In a similar study by Rickard et al.,
the number of female authorships is comparatively high in medical affiliations rather than in surgical
affiliations, and gender equity was observed in a few medical-affiliated publications [13]. They did a
forecasting analysis for three decades and observed that females may comprise about 83% of the first
authors in pediatric urology literature, a medical affiliation, which is reassuring but does not comply with
our study. However, when they considered the present scenario, even with an overall increase in the number
of authorships in both genders, globally, the number of female authors still lags behind, similar to our study.

Multiple studies focused their investigation on the reasons for the diminished female representation in
academic research. A comparative study by Ross et al. stated that women are less likely to be named in a
given article or given any patent rights. Scientific contributions by women are less likely to be recognized
[14]. The obligatory role of women in domestic and marital responsibilities and reproductive labor is found
as one of the main barriers to female accomplishments in both clinical and academic aspects [11].

The gender gap is present in most of the scientific fields and almost all career stages. Richter et al. found
that women physicians are less likely to be promoted to higher ranks like associate professor, full professor,
or department chair positions. Thus, an underrepresentation of women has been observed among residency
program directors, who are role models and sponsors for career advancement, and on editorial boards of
medical journals, who determine which authors will have their work published, thus, leading to impaired
possible mentorship to female authors [15]. A survey conducted by Rimmer et al. in the United Kingdom
found that two-thirds of female consultant cardiologists (62%) have experienced discrimination at work,
which is three times the proportion (20%) of men. The basis of discrimination ranges from gender and
parenting to ethnicity. Many physicians reported sexual harassment and comments [16].

Low financial status is another important barrier to be considered. This accounts for not only women
authorship but also all the authors from MIC and LIC who cannot afford research and publication. More
journals should adopt and implement the concept of “fee-waivers” for women and LMICs, thus encouraging
authors to publish from all over the world and not just from privileged countries.

A study by Nakayama et al. in Japan claimed that patients cared for by female cardiologists and general
interns have fewer 30-day mortality and readmission rates than those cared for by their male counterparts.
This is because female physicians practice evidence-based, guideline-directed medicine and communicate
with other experts and probably communicate well with the patients and, thus, are successful in providing
better patient-centered preventive care than male cardiologists [17]. This emphasizes the need to implement
measures that aid female physicians to focus more on both clinical practice and academic domains. These
include workplace nurseries for child-rearing physicians and workload management by appointing more
young physicians and interns.

Gender inequity has been a prominent issue in a variety of fields even after women have proven to be
efficient and productive over the generations. Our study, although focusing on a specific topic in cardiology,
adds up to the studies that shed light upon this issue and calls for an appeal to the journals and higher
medical organizations to take up responsibilities by creating policies and programs that globally encourage
and support women academically and financially to represent more in the scientific fields, researches, and
publications.

Limitations

Firstly, the articles included in the study were sourced from PubMed only. By searching other indexing sites,
more articles could have been analyzed. Furthermore, the present study only analyzed the first authors;
analysis of all authors might have shed more insight regarding gender trends.

While other studies used Namsor with a considerable amount of success, we must acknowledge that the
application programming interface is not 100% accurate.

Conclusions

In conclusion, this research study reveals that although there is a rising trend of females in lead authorship
roles within the field of academic publications related to WPW syndrome, it remains evident that there is a
significant gender gap, with male researchers still outnumbering their female counterparts. The authors
opine that efforts are needed to address this disparity and create a more balanced representation of genders
in lead authorship positions. Promoting equal opportunities through targeted initiatives such as academic
credits and providing support for female researchers will be instrumental in closing the gender gap and
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fostering a more inclusive research environment.
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