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Editorial on the Research Topic
Women in science: translational research in rehabilitation

We are excited to have this platform in Frontiers to feature the Women in Science series in
Frontiers in Rehabilitation Science: Translational Rehabilitation. In this series, we share
research about women featuring studies led by women.

It is well established that women have been historically underrepresented in many areas
of research (1-5) and do not reflect the disease prevalence of many health conditions.
Factors associated with lower participation of women in research trials include trial-
specific factors (women are often excluded from trials with limits on maximum age
eligibility or presence of co-morbidities) and higher trial burden (women are more likely
to report transportation barriers) (2). Under-representation can have significant
consequences on outcomes, particularly when the body of evidence that is used to inform
clinical practice is largely based on men and ignores inherent differences in health, illness,
disease, and outcomes between men and women. Indeed, the resulting knowledge gap
that remains has been powerfully described for women and cardiovascular disease as “five
glaring ‘unders”: under-aware, under-diagnosed, under-treated, under-researched, and
under-supported (6). We believe these “unders” extend beyond cardiovascular disease, but
to other populations as well.

There are known biological, physiological, and hormonal differences between sexes, and
sociocultural factors associated with gender also influence health outcomes. Relevant to
rehabilitation, women are less likely to engage in rehabilitation programs (7), often
placing a lower priority on their own health to fulfill roles historically held by women
such as caregiving and household responsibilities (8). Positively, however, when women
do participate in rehabilitation, they benefit similarly to men (9-11).

In this special topic, Women in Science: Translational Research in Rehabilitation, we are
proud to feature women in science as lead, contributing, and senior authors in this series.
The articles featured in this series highlight women-led studies in a range of areas within
rehabilitation science. Moreover, these women represent the full continuum along the
research pipeline, from established scientists who are leaders in the field to trainees who
are the future of rehabilitation science.

Two studies within this special series described challenges, opportunities, and
rehabilitation outcomes observed in women. For example, Aranceta-Garza and Ross
studied the functionality and efficacy of wrist-hand orthoses for healthy women,
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recognizing the need for quality assessment of assistive devices for
women. Wiley et al. described sex-based differences in the
relationship between walking and cognitive function after stroke.
This special topic also featured research focused on the
implementation of community-based exercise programs and
clinical guidelines for stroke rehabilitation. Two studies
conducted by Aravind, Bashir et al, Aravind, Graham et al.
highlighted conditions that influence the sustainability of
community-based exercise programs delivered through healthcare
community partnerships for people with balance and mobility
limitations as well as for people recovering from stroke. Dos
Santos et al. conducted a review to identify and describe
standardized tools for assessing balance and mobility in stroke,
which helps develop clinical guidelines for stroke rehabilitation.

These studies take steps toward addressing five “unders” in
rehabilitation research in women. They help contribute to an
evidence base that helps counter the under-representation of
women as participants in research. They help to inform future
research to establish strategies to counter the under-treatment
and under-support provided to women across a range of health
conditions. Moreover, we feature studies that are led by women
scientists who also represent diversity in experiences, cultures,
languages, ethnicities, and educational backgrounds, which can
help to broaden perspectives and approaches used in the conduct
of research and interpretation of findings.

We applaud the women researchers who have led in this
field, engaging in activities such as community outreach, public
awareness, advocacy for change, and training and mentorship
to develop the next generation of future leaders. We hope
you enjoy reading these articles as much as we did putting this
series together for you. Thank you for your interest in this

special topic in Frontiers in Rehabilitation Science: Translational

References

1. Anderson N, Robinson DG, Verhagen E, Fagher K, Edouard P, Rojas-Valverde D,
et al. Under-representation of women is alive and well in sport and exercise medicine:
what it looks like and what we can do about it. BMJ Open Sport Exerc Med. (2023) 9
(2):e001606. doi: 10.1136/bmjsem-2023-001606

2. Carcel C, Reeves M. Under-enrollment of women in stroke clinical trials: what are
the causes and what should be done about it? Stroke. (2021) 52(2):452-7. doi: 10.1161/
STROKEAHA.120.033227

3. Daitch V, Turjeman A, Poran I, Tau N, Ayalon-Dangur I, Nashashibi J, et al.
Underrepresentation of women in randomized controlled trials: a systematic review
and meta-analysis. Trials. (2022) 23(1):1038. doi: 10.1186/s13063-022-07004-2

4. Jin X, Chandramouli C, Allocco B, Gong E, Lam CSP, Yan LL. Women’s
participation in cardiovascular clinical trials from 2010 to 2017. Circulation. (2020)
141(7):540-8. doi: 10.1161/CIRCULATIONAHA.119.043594

5. Raguindin PF, Muka T, Glisic M. Sex and gender gap in spinal cord injury
research: focus on cardiometabolic diseases. A mini review. Maturitas. (2021)
147:14-8. doi: 10.1016/j.maturitas.2021.03.004

6. Norris CM, Yip CYY, Nerenberg KA, Clavel MA, Pacheco C, Foulds HJA, et al.
State of the science in women’s cardiovascular disease: a Canadian perspective on the

Frontiers in Rehabilitation Sciences

02

10.3389/fresc.2023.1306030

Rehabilitation for the Women in Science series. Our goal is that
the articles featured in this series ignite further conversations,
initiatives, and future research to promote and amplify the voices
of women in science and its intersectionality with other
in rehabilitation

historically represented groups, especially

research.

Author contributions

AT: Writing - original draft. AL: Writing - review & editing.

Conflict of interest

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

The authors declared that they were an editorial board member
of Frontiers, at the time of submission. This had no impact on the
peer review process and the final decision.

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.

influence of sex and gender. ] Am Heart Assoc. (2020) 9(4):e015634. doi: 10.1161/
JAHA.119.015634

7. Mamataz T, Ghisi GLM, Pakosh M, Grace SL. Nature, availability, and utilization
of women-focused cardiac rehabilitation: a systematic review. BMC Cardiovasc Disord.
(2021) 21(1):459. doi: 10.1186/s12872-021-02267-0

8. Heart & Stroke. Lives disrupted: The impact of stroke on women. (2018). Available
at: https://www.heartandstroke.ca/-/media/pdf-files/canada/stroke-report/strokereport
2018.pdf?rev=8491d9c349£7404491f36be67649c0b

9. Colella TJ, Gravely S, Marzolini S, Grace SL, Francis JA, Oh P, et al. Sex bias in
referral of women to outpatient cardiac rehabilitation? A meta-analysis. Eur J Prev
Cardiol. (2015) 22(4):423-41. doi: 10.1177/2047487314520783

10. Lavie CJ, Milani RV. Effects of cardiac rehabilitation and exercise training
on exercise capacity, coronary risk factors, behavioral characteristics, and quality
of life in women. Am J Cardiol. (1995) 75(5):340-3. doi: 10.1016/S0002-9149(99)
80550-5

11. Samayoa L, Grace SL, Gravely S, Scott LB, Marzolini S, Colella TJ. Sex differences
in cardiac rehabilitation enrollment: a meta-analysis. Can J Cardiol. (2014) 30
(7):793-800. doi: 10.1016/j.cjca.2013.11.007

frontiersin.org


https://doi.org/10.3389/fresc.2022.960437
https://doi.org/10.3389/fresc.2023.1064206
https://doi.org/10.3389/fresc.2023.1064266
https://doi.org/10.3389/fresc.2023.1084085
https://doi.org/10.3389/fresc.2023.1084085
https://doi.org/10.1136/bmjsem-2023-001606
https://doi.org/10.1161/STROKEAHA.120.033227
https://doi.org/10.1161/STROKEAHA.120.033227
https://doi.org/10.1186/s13063-022-07004-2
https://doi.org/10.1161/CIRCULATIONAHA.119.043594
https://doi.org/10.1016/j.maturitas.2021.03.004
https://doi.org/10.1161/JAHA.119.015634
https://doi.org/10.1161/JAHA.119.015634
https://doi.org/10.1186/s12872-021-02267-0
https://www.heartandstroke.ca/-/media/pdf-files/canada/stroke-report/strokereport2018.pdf?rev=8491d9c349f7404491f36be67f649c0b
https://www.heartandstroke.ca/-/media/pdf-files/canada/stroke-report/strokereport2018.pdf?rev=8491d9c349f7404491f36be67f649c0b
https://doi.org/10.1177/2047487314520783
https://doi.org/10.1016/S0002-9149(99)80550-5
https://doi.org/10.1016/S0002-9149(99)80550-5
https://doi.org/10.1016/j.cjca.2013.11.007
https://doi.org/10.3389/fresc.2023.1306030
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org/

	Editorial: Women in science: translational research in rehabilitation
	Author contributions
	Conflict of interest
	Publisher's note
	References


