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Women in clinical autonomic research and the autonomic societies: 
how far have we come in thirty years?
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Clinical Autonomic Research, established in 1991, has 
played an important role in addressing health issues for 
women over the past 30 years, highlighting meaningful dif-
ferences in autonomic function in health and disease between 
women and men [17]. For instance, young women are five 
times more likely to suffer from orthostatic intolerance com-
pared to young men [1, 6]. One of the major contributions of 
autonomic physicians and scientists has been to recognize, 
quantify, and treat these disorders for women whose symp-
toms were otherwise ignored or minimized. Accordingly, the 
autonomic community, including the American Autonomic 
Society (AAS), the European Federation of Autonomic Soci-
eties (EFAS) and the International Society for Autonomic 
Neuroscience (ISAN), has made a huge impact on the lives 
of thousands of women.

Clinical Autonomic Research is the official journal of 
the AAS and the EFAS. We are proud of our longstanding 
relationship with these societies, and our united approach 
to supporting women in a clinical context. It is also impor-
tant to consider, however, the roles that autonomic societies 

and journals play from a professional perspective, specifi-
cally by supporting the involvement of women in autonomic 
research. Over the past 30 years, both women and men have 
contributed importantly to increased understanding and 
enhanced treatment of people with autonomic dysfunction. 
Our goal in this editorial is to give a brief overview of the 
evolution of women’s involvement in Clinical Autonomic 
Research and the major autonomic societies.

To determine the involvement of women as authors of 
articles published in Clinical Autonomic Research we deter-
mined the number and percentages of published articles with 
(i) at least one female author, (ii) at least one male author, 
(iii) a female first author, and (iv) a female last author, which 
typically represents the senior or lead author. To achieve an 
overview of the changes in representation over the 30 years 
since the journal’s inception, we arbitrarily focused on six 
specific years selected at 5-year intervals: 1994, 1999, 2004, 
2009, 2014, and 2019. We also included data from 2020 due 
to reports on the disproportionately negative impact of the 
COVID-19 pandemic on women in science [11, 14]. For 
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each year, metrics were quantified for all articles combined, 
as well as for different article types: original research, edi-
torials, reviews, and ‘other’ (including letters to the editor, 
short communications, case studies, tributes, guest lectures, 
meeting reports). We also determined the number of men 
and women in leadership positions for the following boards 
and societies: Clinical Autonomic Research editorial board 
(1991–2020), AAS board of directors (1992–2020), the 
EFAS council (1998–2020), and ISAN executive commit-
tee (1997–2019). Membership data were requested for all 
three main autonomic societies, but were only available for 
the AAS (1996–2020). We used the term “gender” because 
we are investigating gender-based disparities within a soci-
ocultural context. We recognise that gender is not binary 
and is self-identified, but had to use assigned binary terms 
(“women/female” and “men/male”) because of the limited 
information available. We assigned gender as follows: (i) 
based on self-identification in society membership lists, or 
use of a gendered prefix (Mr., Mrs., Ms.); (ii) based on an 
internet search using the author’s name and institutional 
affiliation, with gender determination based on pronoun 

usage (e.g., she/he), gender noted on their institutional 
web page, or clinician listing websites; and, (iii) based on 
their photograph, typical gender association with the first 
name, or knowledge of the individual through professional 
acquaintance. For two AAS members and authors of one 
publication, gender could not be reasonably determined and 
so they were excluded.

The absolute number of publications in Clinical Auto-
nomic Research authored by women has increased over 
time, largely reflecting increases in the overall number of 
published articles. The percentage of publications with at 
least one female author was 49% in 1994, rising to 69% in 
2019 (Fig. 1a). Between 88–100% of papers had at least 
one male author during this period. The percentage of pub-
lications with a female first author has consistently been 
below 50% over the last 30 years. The trend for women to 
be underrepresented is even more marked when considering 
last/senior authors. In 2019, the percentage of publications 
in Clinical Autonomic Research with a female last author 
was 27%, similar to the data in 1994, when 28% of senior 
authors were women. When considering original research 

Fig. 1    Representation 
of women in autonomic 
research. In terms of publica-
tions in Clinical Autonomic 
Research, women were con-
sistently underrepresented in 
authorship when considering 
all article types (a) and original 
research articles (b). This is par-
ticularly stark when considering 
representation of women in the 
leadership roles represented 
by first and senior authorship. 
Women were also underrepre-
sented in leadership positions 
such as the ISAN executive 
committee, EFAS board, and 
Clinical Autonomic Research 
editorial board, although parity 
was recently achieved for the 
AAS board (c). The percentage 
of women members of the AAS 
has risen over the past few dec-
ades, achieving parity in recent 
years (d)
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articles (Fig. 1b), the percentage with at least one female 
author ranged from 57% in 1994 to 87% in 2019, compared 
to 89–100% for men over the same period. Women repre-
sented 47% of first authors in 2019, but only 20% of senior 
authors. The most striking disparity was seen in editorials. 
In the years that were surveyed, there was no more than one 
editorial per year by a female senior author, with the excep-
tion of 2020 when there were four. Of the 55 editorials pub-
lished across the years surveyed, six (11%) were authored by 
female senior authors, and 49 (89%) by male.

For the year 2020, there is evidence of a small reduc-
tion in the percentage of published articles with at least 
one female author in Clinical Autonomic Research (62%) 
compared with 2019 (69%). The trend was consistent for all 
article types except editorials and is compatible with evi-
dence from other journals indicating that the percentage of 
publications from women has dropped during the COVID-19 
pandemic [11].

After its foundation in 1991, the Clinical Autonomic 
Research editorial board was exclusively men, until Prof. 
Felicia Axelrod, founder of the New York University Dysau-
tonomia Center, joined in 1997 [2]. Prof. Axelrod was the 
only woman on the Clinical Autonomic Research editorial 
board for the next 12 years. Currently, women represent 
28% of the 46-member Clinical Autonomic Research edi-
torial board, which is significantly higher than in preced-
ing years, but far from parity (Fig. 1c). Prof. Qi Fu was 
recently appointed an associate editor of Clinical Autonomic 
Research, the first woman so appointed [8]. Despite the low 
numbers of women on the Clinical Autonomic Research 
editorial board, those present have been actively studying 
women’s issues in the context of autonomic neuroscience. 
A recent Clinical Autonomic Research special issue high-
lighting sex differences in autonomic cardiovascular control 
was spearheaded by women leaders in the field who are also 
members of the Clinical Autonomic Research editorial board 
[17].

Likewise, the AAS board of directors was initially com-
posed entirely of men with a minimal female representa-
tion (below 30%) until 2015. Prof. Axelrod was a founding 
member of AAS and the only woman serving as president 
(2001–2002) during its 30-year history. In the last decade, 
there has been a purposeful effort to increase the repre-
sentation of women on the AAS board, which has recently 
achieved parity, as well as the creation of the women’s inter-
est group led by Dr. Amanda Peltier.

The EFAS board, which includes representatives from 
European national autonomic societies, had no women 
included for the first 6 years until Prof. Anne Pavy-Le Traon 
joined in 2004. Throughout EFAS history, women remained 
in the minority within the EFAS board (Fig. 1C), but cov-
ered key positions, reaching parity in the 2020 election 
of the EFAS council officers. Women have also played an 

important role in EFAS scientific and educational agendas, 
coordinating the dysautonomia rating scale for Parkinson 
disease [15, 16], spearheading consensus papers on neu-
rogenic supine hypertension produced conjointly with the 
AAS [5, 9] and leading the EFAS educational curriculum 
initiated by Prof. Isabel Rocha in 2010.

At the inaugural meeting of ISAN in 1997, the ISAN 
executive committee comprised eleven men and one woman, 
Prof. Elspeth McLachlan, but the proportion of women has 
progressively increased (Fig. 1c), reaching a peak of 38% in 
2013. Prof McLachlan has been a key figure in studying gan-
glionic neurophysiology and the autonomic consequences of 
spinal cord injury [13], and initially served as International 
Liaison for ISAN. Prof. Janet R. Keast is a leading authority 
on autonomic innervation of the female pelvic organs [10], 
and served as ISAN president from 2007–2009, the only 
woman who has been elected to this role.

While we were not able to analyze historical data for 
EFAS and ISAN, current AAS statistics suggest that we are 
approaching parity in the membership (n = 554; 68% estab-
lished researchers/clinicians, 20% trainees; Fig. 1d). In the 
late 1990s, the proportion of women AAS members was 
consistently below 20%, but over the last decade, female 
representation in the membership has increased. In 2020, 
women represented 45% of the AAS membership.

We here highlight historical discrepancies, acknowledge 
recent progress and call for further action to address dispari-
ties in the autonomic community, both from the perspective 
of publications in our journal and leadership in relevant soci-
eties. Over the last 30 years, persistently poor representation 
of women has been the norm, with only very recent drives 
to address this.

Current AAS membership statistics suggest there is cur-
rently no “pipeline” issue with women joining the field of 
autonomic research. Our results indicate that gender dis-
parities are less evident when it comes to contributing to 
research in our field and more prominent with regard to posi-
tions of leadership and influence. This may reflect a combi-
nation of a lack of effective advocacy and leadership oppor-
tunities, implicit bias, and gendered roles at work and home 
[12]. We seek greater recognition of women and their con-
tributions to the field, with more opportunities to be involved 
in leadership roles. It will take a conscious effort to achieve 
parity on editorial boards and executive committees. When 
women do get into these positions of influence, we ask that 
they reflect on their own biases to ensure that we continue 
to work toward a more equitable and diverse environment. 
Certainly, it is not “only” the responsibility of women to 
promote other women, but being a woman in leadership does 
not exclude one from the effort to promote other women. 
In this context, sponsorship of women scientists becomes 
paramount in their advancement toward leadership roles, and 
greater visibility of women in all leadership positions will 
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further enhance representation by empowering others. These 
efforts will be particularly important if we are to mitigate 
the disproportionately negative impact of the COVID-19 
pandemic on women [4].

To ensure that future analyses can be performed and more 
accurately reflect gender across the spectrum, we suggest 
that journals and societies request information on this from 
authors and membership. Additionally, it will be important 
to explore the intersectionality of gender disparities with 
other underrepresented groups [3, 7]. We need to ensure 
that consideration of equity issues does not focus solely on 
percentages of diverse individuals, but also their sense of 
inclusion.

In summary, we are making significant progress to 
address disparities in Clinical Autonomic Research and 
the autonomic societies, but there is still much work to be 
done. There are many outstanding women in our field for 
whom the opportunity to serve in leadership positions will 
strengthen and diversify the current leadership. We encour-
age all in the field to reflect on their own roles and to chal-
lenge themselves to make an extra effort in coming years, as 
it is only through proactive approaches that we will achieve 
equity in the field of autonomic research.
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