
Edith Cowan University Edith Cowan University 

Research Online Research Online 

Research outputs 2022 to 2026 

1-1-2023 

Men and women differ in their interest and willingness to Men and women differ in their interest and willingness to 

participate in exercise and sports science research participate in exercise and sports science research 

James L. Nuzzo 
Edith Cowan University 

Robert O. Deaner 

Follow this and additional works at: https://ro.ecu.edu.au/ecuworks2022-2026 

 Part of the Sports Sciences Commons 

10.1111/sms.14404 
Nuzzo, J. L., & Deaner, R. O. (2023). Men and women differ in their interest and willingness to participate in exercise 
and sports science research. Scandinavian Journal of Medicine & Science in Sports, 33(9), 1850-1856. 
https://doi.org/10.1111/sms.14404 
This Journal Article is posted at Research Online. 
https://ro.ecu.edu.au/ecuworks2022-2026/2787 

https://ro.ecu.edu.au/
https://ro.ecu.edu.au/ecuworks2022-2026
https://ro.ecu.edu.au/ecuworks2022-2026?utm_source=ro.ecu.edu.au%2Fecuworks2022-2026%2F2787&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/759?utm_source=ro.ecu.edu.au%2Fecuworks2022-2026%2F2787&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dx.doi.org/10.1111/sms.14404
https://doi.org/10.1111/sms.14404


1850 |     Scand J Med Sci Sports. 2023;33:1850–1865.wileyonlinelibrary.com/journal/sms

Received: 19 April 2022 | Revised: 11 April 2023 | Accepted: 11 May 2023

DOI: 10.1111/sms.14404  

O R I G I N A L  A R T I C L E

Men and women differ in their interest and willingness to 
participate in exercise and sports science research

James L. Nuzzo1  |   Robert O. Deaner2

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any 
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2023 The Authors. Scandinavian Journal of Medicine & Science In Sports published by John Wiley & Sons Ltd.

Section V: Psychology of Sport, Exercise, and Health.  

1School of Medical and Health 
Sciences, Edith Cowan University, 
Joondalup, Western Australia, Australia
2Psychology Department, Grand Valley 
State University, Allendale, Michigan, 
USA

Correspondence
James L. Nuzzo, Edith Cowan 
University, 270 Joondalup Drive, 
Joondalup, WA 6027, Australia.
Email: j.nuzzo@ecu.edu.au

Abstract
Unequal proportions of male and female participants in exercise research might 
be attributed, in part, to differences in interest and willingness to participate. 
We tested if men and women are equally interested and willing to undergo exer-
cise research procedures and if they consider different factors when deciding to 
participate. Two samples completed an online survey. Sample 1 (129 men, 227 
women) responded to advertisements on social media and survey- sharing web-
sites. Sample 2 (155 men, 504 women) was comprised of undergraduate psychol-
ogy students. In both samples, men were significantly more interested to learn 
their muscle mass amount, running speed, jump height, and ball throwing abil-
ity, and more willing to receive electrical shocks, cycle or run until exhaustion, 
complete strength training that causes muscle soreness, and take muscle- building 
supplements (all p ≤ 0.013, d = 0.23– 0.48). Women were significantly more inter-
ested to learn their flexibility, and more willing to complete surveys, participate 
in stretching and group aerobics interventions, and participate in home exercise 
with online instruction (all p ≤ 0.021, d = 0.12– 0.71). Women rated the following 
significantly more important when deciding to participate: study's implications 
for society; personal health status; confidence in own abilities; potential anxiety 
during testing; type of research facility; time to complete study; and invasiveness, 
pain/discomfort, and possible side effects of procedures (all p < 0.05, d = 0.26– 
0.81). Differences in interest and willingness to participate in research probably 
contribute to different proportions of men and women as participants in exercise 
research. Knowledge of these differences might help researchers develop recruit-
ment strategies aimed at encouraging both men and women to participate in ex-
ercise studies.
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1  |  INTRODUCTION

Research studies within exercise and sports science often 
include more male than female participants.1– 5 The cause 
of this difference has been stated or implied to be inves-
tigator bias or discrimination against women.1,2,4,6 Such 
conclusions warrant further discussion because a cross- 
sectional difference in participant representation does not 
reveal the cause of that difference and the difference could 
be due to various factors.

Recently, after reviewing literature on willingness 
to participate in psychology and biomedical research, 
Nuzzo7 argued that differences in interest and willingness 
to participate in research could partly explain different 
proportions of male and female participants in exercise 
and sports science research. Women, for example, are 
more willing than men to complete surveys, but they are 
less willing to undergo painful or unpleasant procedures.7 
One study also found women were less willing than men 
to participate in cardiovascular clinical trials due, in part, 
to greater perceived risk of harm from trial participation.8 
Moreover, men and women differ in the types of physical 
activity that interest them and the types of health con-
ditions that impact their lives.7 Thus, an expectation of 
equal male and female representation in all areas of ex-
ercise and sports science research seems untenable. That 
said, there is a lack of information on men's and wom-
en's interest and willingness to participate in exercise and 
sports science research. There is also a lack of information 
on the factors that influence men's and women's decisions 
to participate in such research. Thus, the aim of our sur-
vey study was to examine if differences exist between men 
and women in appeal of various exercise types, interest in 
specific areas of health and medicine, interest in learning 
of particular health and fitness attributes, willingness to 
undergo certain study procedures and interventions, and 
the importance of various factors when deciding whether 
to participate in research. The results could inform ongo-
ing discussions about male and female participation in ex-
ercise and sports science1– 7 and other areas of biomedical 
research.

2  |  MATERIALS AND METHODS

2.1 | Sample and recruitment

The survey was administered to two samples. Sample 1, 
called Miscellaneous Sample henceforth, was recruited 
via social media (e.g., Twitter) and survey- sharing web-
sites. The survey- sharing websites included Survey Circle, 
Psychological Research on the Net, and Social Psychology 
Network. Sample 1 participants completed the survey 

between June 3, 2021 and August 11, 2021. Sample 2, 
called Psychology Sample henceforth, was recruited 
through the Psychology Department at Grand Valley State 
University as part of an undergraduate course; students 
could earn course points by choosing to participate in re-
search studies, such as ours, or they could choose to un-
dertake other research enrichment activities. Sample 2 
participants completed the survey between September 23, 
2021 and December 7, 2021. For each sample, we aimed 
to recruit at least 130 men and 130 women to achieve 80% 
power to detect small- to- medium effects (e.g., d = 0.35).

2.2 | Survey

An online survey (Appendix S1) was developed and hosted 
in Qualtrics. We developed the survey content based on 
our knowledge of exercise and sports science research, 
particularly areas of study where there have been indica-
tors of female underrepresentation. We did not pilot the 
survey prior to beginning data collection.

The cover page of the survey described the study pur-
pose and procedures and provided the opportunity to con-
sent to participate in the survey. If consent was obtained, 
individuals were advanced to the first question of the sur-
vey. The survey consisted of 15 questions, several of which 
included many items (sub- questions). The initial ques-
tions in the survey asked about birth sex, age, geographic 
location, highest level of sport competition, current exer-
cise training frequency, previous participation in exercise 
science research, and if participants were exercise science 
students or professionals. Participants were asked how in-
terested they are to be a participant in an exercise science 
study (topic unspecified) in the future. Participants were 
also asked how appealing they find various types of exer-
cise (e.g., jogging, swimming), how interested they are in 
various areas of health and medicine (e.g., sports medi-
cine, bone health), how interested they are to learn about 
various health and fitness characteristics of themselves 
(e.g., leg strength, flexibility), how willing they are to un-
dergo certain procedures used in exercise science research 
(e.g., blood draw, magnetic brain stimulation), how will-
ing they are to participate in various interventions that last 
2– 3 months (e.g., strength exercise program, taking a new 
weight loss supplement), and how important certain fac-
tors are to them when deciding to participate in research 
(e.g., study topic, invasiveness of study procedures). 
Responses were measured using 5- point Likert scales (e.g., 
1— not at all willing, 2— slightly willing, 3— fairly will-
ing, 4— very willing, 5— extremely willing). The fitness 
characteristics, test procedures, interventions, and deci-
sion factors included as items in the current survey were 
selected based on their common use in exercise science 
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1852 |   NUZZO and DEANER

research, their relevance to other papers on the topic of 
male and female representation in exercise research (e.g., 
strength training; muscle strength, soreness, and pain),1,2 
and previous hypotheses of why men and women might 
exhibit unequal interest and willingness to participate in 
exercise research.7

Participants were also asked if they prefer that a male 
or female investigator administer tests to them in an exer-
cise study. The Likert scale labels for this question were: 
1— strongly prefer a male researcher, 2— slightly prefer 
a male researcher, 3— no preference, 4— slightly prefer a 
female researcher, 5— strongly prefer a female researcher.

2.3 | Statistical analysis

Chi- square analysis was used to determine if the two 
samples differed in demography. Men's and women's sur-
vey responses were compared to determine if differences 
existed. Means, SDs, t scores from independent samples 
t- tests, p values, and effect sizes (Cohen's d) were com-
puted. Although ordinal data can be profitably analyzed 
using parametric tests, we also repeated all comparisons 
using the Mann– Whitney U- test, the nonparametric al-
ternative to the independent samples t- test. Results were 
highly similar and were qualitatively (i.e., statistically sig-
nificant or not) the same in 171 of 172 comparisons.

Percentages of men and women who answered survey 
items at particular levels of agreement were also com-
puted (Tables 1– 8 in Appendix S2). Factor analysis, using 
Jamovi software, was also conducted. A description of this 
analysis, and results from it, are presented in Tables A– H 
in Appendix  S3. Finally, we used correlation analysis to 
assess agreement in size and magnitude of differences in 
the Miscellaneous and Psychology Samples. Statistical sig-
nificance was set at p ≤ 0.05.

3  |  RESULTS

3.1 | Sample characteristics

The Miscellaneous and Psychology Samples included 
356 and 659 participants, respectively, and details regard-
ing their demographic characteristics are provided in 
Table 1 in Appendix S4. Both samples consisted of more 
women (64% and 77%, respectively) than men, although 
this pattern was significantly stronger in the Psychology 
Sample (χ2 [1, N = 1015] = 18.55, p < 0.001). Compared to 
the Psychology Sample, participants in the Miscellaneous 
Sample were significantly more likely to be older (χ2 [5, 
N = 1009] = 432.31, p < 0.001), a student or professional 
in exercise science (χ2 [1, N = 1015] = 13.78, p < 0.001), 

to have competed at a higher level of sport (χ2 [4, 
N = 1014] = 142.41, p < 0.001), to exercise more frequently 
(χ2 [4, N = 1014] = 23.02, p < 0.001), and to previously have 
participated in exercise research (χ2 [1, N = 1014] = 43.95, 
p < 0.001). Participants in the Miscellaneous Sample re-
sided in several countries, but predominantly the United 
States, Australia, and United Kingdom; all participants 
in the Psychology Sample resided in the United States. In 
the Miscellaneous Sample, 100 participants entered the 
survey through the website Survey Circle. The number of 
participants who entered through other websites was not 
tracked.

3.2 | Appeal of various types of exercise

In both samples, golf and weightlifting were rated signifi-
cantly more appealing by men, whereas dancing, group 
aerobics, stretching, walking, yoga, and cardiovascular 
exercise with gym equipment were rated significantly 
more appealing by women (Table  1, Figure  1). A sig-
nificant difference was observed in the appeal of cycling 
in the Psychology Sample (women > men) but not the 
Miscellaneous Sample. Across items, significant agree-
ment was observed between the two samples (r (9) = 0.92, 
p < 0.001).

3.3 | Interest in various areas of 
health and medicine

In both samples, men reported significantly greater inter-
est in sports medicine, muscle health, and men's health, 
whereas women reported significantly greater interest 
in psychological health and women's health (Table  1, 
Figure 1). A significant difference was observed in inter-
est in community health in the Miscellaneous Sample 
(women > men) but not the Psychology Sample. A signifi-
cant difference was observed in interest in bone health 
in the Psychology Sample (men > women) but not the 
Miscellaneous Sample. Significant agreement was ob-
served between the two samples (r (8) = 0.93, p < 0.001).

3.4 | Interest in various health and 
fitness attributes

In both samples, men reported significantly greater in-
terest in learning their muscle mass amount, running 
speed, jump height, and ball throwing ability, whereas 
women were more interested in learning their flexibil-
ity (Table  2, Figure  2). Significant differences were ob-
served in interest in arm strength, body fat percentage, 
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visual acuity, hand- eye coordination, reaction time, and 
highest level of pain that can be tolerated during exercise 
in the Psychology Sample (men > women) but not the 
Miscellaneous Sample. Significant agreement was ob-
served between the two samples (r (14) = 0.76, p < 0.001).

A significant difference was observed in interest in par-
ticipating in an exercise science research study (topic un-
specified) in the Miscellaneous Sample (men: 3.33 ± 1.14, 
women: 3.05 ± 1.13, p = 0.028, d = 0.24) but not the 
Psychology Sample (men: 2.66 ± 1.03, women: 2.52 ± 1.02, 
p = 0.13, d = 0.14). A total of 5% of men and 10% of women 
in the Miscellaneous Sample, and 14% of men and 17% 
of women in the Psychology Sample, indicated they were 
not at all interested in being a participant in an exercise 
science study in the future.

3.5 | Willingness to undergo 
various procedures

In both samples, men were significantly more willing to 
receive strong electrical shocks, cycle or run until exhaus-
tion, compete against others on an obstacle course task, 

and complete strength training that causes muscle sore-
ness and joint stiffness for 2– 5 days, whereas women were 
more willing to complete online surveys about exercise 
(Table 3; Figure 3). Significant differences were observed 
in willingness to play a new challenging game of strat-
egy, undergo a biopsy of the thigh muscle, and undergo 
magnetic brain stimulation in the Psychology Sample 
(men > women) but not the Miscellaneous Sample. A 
significant difference was observed in willingness to 
stay awake for 48 h without sleep in the Miscellaneous 
Sample (men > women) but not the Psychology Sample. 
Significant agreement was observed between the two sam-
ples (r (16) = 0.84, p < 0.001).

Factor analysis indicated that most of these items 
could be grouped into three factors representing 
the following underlying constructs: Intrusion (8 
items), Challenge (4 items), and Reflection (4 items) 
(Appendix S3). In both samples, men tended to endorse 
Intrusion items more than women did, although this 
difference was not significant (Miscellaneous Sample: 
men: 2.92 ± 0.90, women: 2.75 ± 0.88, p = 0.073, d = 0.20; 
Psychology Sample: men: 2.91 ± 0.88, women: 2.75 ± 0.98, 
p = 0.081, d = 0.16). In both samples, men endorsed 

F I G U R E  1  Effect sizes of differences 
between men and women in appeal of 
various types of exercise and interest 
in areas of health and medicine in the 
Miscellaneous Sample (white squares) 
and Psychology Sample (black circles). 
Items are rank- ordered by the size of the 
difference in the Psychology Sample. 
Positive effect sizes, which are to the right 
of the vertical dotted line, indicate greater 
male than female means. Negative effect 
sizes, which are to the left of the vertical 
dotted line, indicate greater female than 
male means. See Table 1 for mean values 
and full names of survey items.
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Challenge items significantly more than women did 
(Miscellaneous Sample: men: 3.54 ± 1.05, women: 
3.04 ± 1.11, p < 0.001, d = 0.46; Psychology Sample: men: 
2.90 ± 0.98, women: 2.44 ± 0.97, p < 0.001, d = 0.47). In 
both samples, no statistically significant difference ex-
isted for endorsement of Reflection items (Miscellaneous 
Sample: male: 3.28 ± 1.15, female: 3.29 ± 1.01, p = 0.913, 
d = −0.01; Psychology Sample: male: 3.03 ± 0.98, female: 
3.15 ± 1.03, p = 0.201, d = −0.12).

3.6 | Willingness to participate in 
various interventions lasting 2– 3 months

In both samples, men were significantly more willing 
to take muscle- building supplements, whereas women 
were significantly more willing to participate in stretch-
ing interventions, group aerobics interventions, and 
home exercise interventions that involve online coach-
ing and instruction (Table 3; Figure 3). A significant dif-
ference was observed in willingness to participate in a 
strength exercise program in the Miscellaneous Sample 
(men > women) but not the Psychology Sample. A signifi-
cant difference was observed in willingness to participate 
in taking a new weight loss supplement in the Psychology 
Sample (women > men) but not the Miscellaneous 
Sample. Significant agreement was observed between the 
two samples (r (5) = 0.84, p = 0.019).

3.7 | Importance of various factor when 
deciding to participate in research

In both samples, women rated the following factors sig-
nificantly more important when deciding whether to 
participate in research: implications of study results for 
society, invasiveness of study procedures, possible side ef-
fects of study procedures, amount of pain or discomfort 
with study procedures, amount of time required to com-
plete study procedures, type of facility where the research 
is conducted, level of confidence in ability to complete 
study procedures, potential anxiety that might be experi-
enced during testing, and physical or mental health status 
(Table 4; Figure 4). A significant difference was observed 
in the importance of researcher qualifications and trust in 
researchers in the Miscellaneous Sample (women > men) 
but not the Psychology Sample. A significant difference 
was observed in importance of learning new things about 
one's self in the Psychology Sample (women > men) 
but not the Miscellaneous Sample. Finally, women in 
both the Miscellaneous Sample (women: 3.36 ± 0.73, 
men: 3.02 ± 0.55, p < 0.001, d = −0.51) and Psychology 
Sample (women: 3.84 ± 0.86, men: 2.89 ± 0.68, p < 0.001, 
d = −1.15) were significantly more likely to prefer a female 
researcher administer tests to them in an exercise science 
study. Significant agreement was observed between the 
two samples (r (15) = 0.56, p = 0.013).

Factor analysis indicated that most of these items 
could be grouped into two factors representing Costs (9 

F I G U R E  2  Effect sizes of differences 
between men and women in interest 
in learning of various health and 
fitness attributes about one's self in the 
Miscellaneous Sample (white squares) 
and Psychology Sample (black circles). 
See Figure 1 legend for notes on figure 
presentation and interpretation. See 
Table 2 for mean values and full names of 
survey items.
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items) and Benefits (6 items) of participating in research 
(Appendix S3). In both samples, women endorsed Costs 
items significantly more than men did (Miscellaneous 
Sample: men: 3.37 ± 0.75, women: 3.82 ± 0.73, p < 0.001, 
d = −0.61; Psychology Sample: men: 3.44 ± 0.65, women: 
3.83 ± 0.76, p < 0.001, d = −0.52). In both samples, women 
endorsed Benefits items more than men did, although 
this difference was only significant in the Psychology 
Sample (Miscellaneous Sample: men: 3.65 ± 0.81, women: 
3.71 ± 0.74, p = 0.501, d = −0.07; Psychology Sample: men: 
3.35 ± 0.76, women: 3.52 ± 0.79, p = 0.02, d = −0.22).

4  |  DISCUSSION

The overarching finding from the current study is that 
men and women are not equally interested or willing 
to participate in exercise and sports science research. 

Significant differences exist in (a) appeal of various exer-
cise types (Table 1; Figure 1); (b) interest in various areas 
of health and medicine (Table 1; Figure 1); (c) interest in 
learning of various health and fitness attributes (Table 2; 
Figure  2); (d) willingness to undergo various study pro-
cedures and interventions (Table  3; Figure  3); and (e) 
importance of various factors when deciding whether to 
participate in research (Table  4; Figure  4). Men appear 
to be more interested and willing than women to partici-
pate in exercise studies and to undergo procedures that 
are discomforting, exhaustive, and involve monitoring or 
improving muscle mass and power. Women appear to be 
more interested and willing to complete surveys about ex-
ercise and undergo procedures that involve monitoring or 
improving flexibility. Also, when deciding to participate in 
research, women give more consideration to factors such 
as pain, invasiveness, and side effects of study procedures; 
personal health, anxiety, and confidence; and whether the 

F I G U R E  3  Effect sizes of differences 
between men and women in willingness 
to undergo certain procedures and 
participate in intervention programs 
that last 2– 3 months as part of an 
exercise science research study in the 
Miscellaneous Sample (white squares) 
and Psychology Sample (black circles). 
See Figure 1 legend for notes on figure 
presentation and interpretation. See 
Table 3 for mean values and full names of 
survey items.
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researcher who administers the tests to them is a man or 
woman. Importantly, these differences were observed in 
two samples.

Men and women reported different levels of appeal for 
various exercise types. Men rated weightlifting and golf 
significantly more appealing than did women. Women 
rated dancing, group aerobics, stretching, walking, yoga, 
and cardiovascular exercise with gym equipment (e.g., 
treadmills) significantly more appealing than did men. 
These results are generally consistent with men's and 
women's participation rates in these activities,9,10 and they 
help to explain the greater willingness of women to partic-
ipate in group aerobics and stretching/flexibility interven-
tions and the greater willingness of men to participate in 
strength exercise interventions (Table 3; Figure 3).

Men and women reported different levels of interest 
in learning of various health and fitness attributes. Of 
the 16 attributes examined, flexibility was the only one 
women reported significantly greater interest in learning 
about than men did. Men, on the other hand, were signifi-
cantly more interested than women were in learning of 
their muscle mass amount, running speed, jump height, 
and ball throwing ability. In the Psychology Sample, men 
also expressed significantly greater interest than women 
did in learning of their arm strength, body fat percentage, 
visual acuity, hand- eye coordination, reaction time, and 
highest tolerable exercise pain. Men have more muscle 
mass and consequently can generate more muscle force 
and power than women, particularly in upper- body mus-
cles even when training history is similar.11 Moreover, 
women find men with muscular, mesomorphic builds 
most physically attractive.12,13 Thus, fitness attributes 
that interest men the most appear to be those in which 
better performance would affirm or accentuate their 
masculinity. Similarly, women have greater joint range 
of motion than men at many joints,14,15 and feedback on 
flexibility performance might affirm or accentuate their 
femininity. Nevertheless, although muscle strength of 
all major muscle groups, whether expressed in absolute 
or relative- to- body- mass terms, is greater in men than 
women,10,11 and, although men participate in strength 
training more frequently than women,10 no significant 
difference existed in interest in learning about leg or core/
abdominal strength. However, in the Psychology Sample, 
men were significantly more interested than women in 
learning their arm strength. Thus, the degree to which 
strength tests might affirm or accentuate identity as a 
man or woman could be muscle- specific. The greater 
male than female interest in being measured on upper- 
body strength, but not lower- body or core/abdominal 
strength, corresponds with findings that (a) upper- body 
strength, size, and attractiveness contribute significantly 
to male body esteem,16,17 and (b) men place greater 
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emphasis on upper- body than lower- body and trunk 
muscles in their strength training programs, whereas 
women typically place greater emphasis on lower- body 
muscles, with no difference between men and women on 
emphasis on core/abdominal exercises.18,19

Men and women reported different levels of willing-
ness to undergo various test procedures. Of the 18 proce-
dures assessed, the only one in which women reported 
significantly greater willingness to undergo than men 
did was completing an online survey about exercise ex-
periences. The greater willingness of women to complete 
surveys in health research has been documented many 
times.20– 22 Men, on the other hand, reported significantly 
greater willingness than women to undergo procedures 
that involve challenge, competition, physical exhaustion, 
and electrical shocks of nerves or muscles. These find-
ings are consistent with greater male orientation toward 
challenge and competition, particularly in exercise and 
sport.23– 26 Men are also more likely than women to report 
positive attitudes toward competition, enjoy competition, 
and respond favorably to competition.26– 28 The finding of 
significantly greater willingness of men to receive strong 
electrical shocks is consistent with Howe's29 finding from 
1960. Finally, the finding of greater willingness of men 
to undergo strength training exercise that causes mus-
cle soreness and joint stiffness for 2– 5 days might partly 
explain fewer female than male participants in research 
on exercise- induced muscle damage, including research 
that also involves use of unpleasant or discomforting 

procedures (e.g., cold water immersion) for treatment of 
muscle damage.1

Men and women reported different levels of impor-
tance of various factors when deciding whether to partici-
pate in research. Of the 17 factors assessed, none of them 
were considered significantly more important by men 
than women. Factors considered significantly more im-
portant by women than men included invasiveness, pain, 
and possible side effects of study procedures; amount of 
time required to complete study procedures; type of fa-
cility where research is conducted; implications of study 
results for society; personal health status; confidence to 
complete study procedures; and potential anxiety one 
might experience during study procedures. Greater lev-
els of altruism and anxiety among women than men30,31 
might partly explain why a study's implications for society, 
and the potential anxiety one might experience during a 
study, were rated as more important by women. Moreover, 
lower female than male self- confidence and perceived 
self- competence in sports and motor skills32,33 might 
partly explain why women place greater importance than 
men do on their confidence to complete study procedures 
as a factor that influences their decision to participate in 
research. Greater hesitancy of women than men to partici-
pate in experiments that involve painful procedures might 
be related to greater self- reported fear among women than 
men in experiencing pain34,35 and to heightened pain sen-
sitivity among women than men for most pain- inducing 
modalities.34,36,37 Finally, although large proportions 

F I G U R E  4  Effect sizes of differences 
between men and women in importance 
of certain factors when deciding if to 
participate in an exercise science research 
study in the Miscellaneous Sample (white 
squares) and Psychology Sample (black 
circles). See Figure 1 legend for notes on 
figure presentation and interpretation. See 
Table 4 for mean values and full names of 
survey items.
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of both men (Psychology Sample: 75%, Miscellaneous 
Sample: 84%) and women (Psychology Sample: 41%, 
Miscellaneous Sample: 68%) indicated they did not have 
a preference for a male or female investigator, women 
indicated a significantly greater preference for female in-
vestigators (Psychology Sample: d = −1.15; Miscellaneous 
Sample: d = −0.51) (Appendix S2). This finding is consis-
tent with studies that have found that large proportions 
of patients (40%– 90%) do not have preferences for male 
or female physicians38,39 or nurses,40 but women are more 
likely to prefer treatment from a female medical profes-
sional.38– 40 And when undergoing intimate medical proce-
dures, men tend to prefer that male medical professionals 
administer the tests to them, whereas women tend to pre-
fer that female medical professionals administer tests to 
them.38– 40 Also, in the current study, the percent of women 
who indicated that they either slightly or strongly prefer 
that a female researcher administer exercise tests to them 
was greater in the Psychology (57%) than Miscellaneous 
Sample (29%). One explanation for this finding is that the 
Psychology Sample was younger, and younger women are 
more likely than older women to express preference for 
treatment by female medical professionals.40

Results from the current study are relevant for ongo-
ing discussions about fewer female than male participants 
in exercise and sports science research.1,2,4,6,7 Investigator 
bias or discrimination against women has been stated or 
implied to be the cause of fewer female than male par-
ticipants.1,2,4,6,7 Exclusion of female participants due to 
concerns about (a) a potential influence of the menstrual 
cycle on study results4 and (b) the inadvertent exposure 
of a fetus to unnecessary and avoidable risk or harm (e.g., 
drugs)41 are factors that could contribute to the differen-
tial representation. Results from the current study suggest 
that different preferences of men and women might also 
partly contribute to different proportions of male and fe-
male participants in exercise and sports science research 
studies.

A critical question is then whether the differences in 
self- reported preferences documented in the current study 
are large enough to constitute a major factor in explain-
ing men's and women's differential representation in such 
studies. We believe they could be. For example, in the 
Psychology Sample, 18% of men and 12% of women re-
ported being “very willing” or “extremely willing” to have 
a biopsy taken from their thigh muscle (Appendix  S2). 
Assuming such individuals would enroll in a study involv-
ing this procedure, then, all else being equal, men would 
comprise 60% of participants in such a study. This can also 
be expressed as a difference of 0.36 standard deviations 
(Figure 3), which is conventionally described as a small- 
to- medium size effect. Of the 172 differences presented in 
Tables 1– 4 and Figures 1– 4, 50 (29%) indicate a difference 

in absolute standard deviation of at least this magnitude. 
Moreover, if a study that involves muscle biopsies also in-
cludes other procedures that a man is, on average, more 
willing to undergo than a woman (e.g., strength train-
ing), this would likely magnify the predicted difference 
in participation based on the muscle biopsy requirement 
of a study. In sum, our results suggest that differences in 
self- reported preferences between men and women could 
explain some of the difference in the proportions of male 
and female participants in exercise and sport science re-
search studies. Nevertheless, we acknowledge that addi-
tional research is needed to determine the extent to which 
self- reported preferences correspond to actual study 
enrollment.

The current study has potential limitations that war-
rant consideration. First, we used samples of convenience, 
which might not represent the population of adults who 
would be recruited to participate in exercise and sports 
science research. Nevertheless, similar results were dis-
covered in two samples who were recruited in different 
ways. Second, the large number of items assessed might 
increase the likelihood of Type 1 errors (false positives). 
This concern is mitigated, however, by the strong and 
significant correspondence between the two samples in 
the direction and magnitude of differences across items. 
Differences arising by chance would not show such asso-
ciations. Also, factor analysis showed items could some-
times be placed into theoretically meaningful groups, 
several of which showed significant differences between 
men and women. Moreover, most differences in the cur-
rent study complement previous research,7 which further 
indicates that such differences were not due to chance. 
Third, our study addressed proximate, near- term factors, 
such as men's greater willingness to undergo strength 
training and women's greater willingness to participate in 
group aerobics. Such differences are helpful in explaining 
unequal proportions of adult men and women in some 
studies. Nonetheless, important questions can be asked 
about the developmental, social, environmental, biologi-
cal, and evolutionary factors that may contribute to these 
proximate differences between men and women, for ex-
ample, why men are typically more interested in undergo-
ing strength training. Our research design did not allow 
us to test such causal pathways, and a discussion of these 
pathways is beyond the scope of the current article.

5  |  PERSPECTIVE

To our knowledge, the current study is the first to ex-
amine men's and women's interest and willingness to 
participate in exercise and sports science research. We 
found agreement between two samples that differences 
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exist between men and women in appeal of various exer-
cise types, interest in specific areas of health and medi-
cine, interest in learning of particular health and fitness 
attributes, willingness to undergo certain study proce-
dures and interventions, and the importance of various 
factors when deciding whether to participate in research. 
Therefore, we conclude (a) differences in interest and 
willingness to participate in certain study procedures be-
tween men and women likely contribute to different pro-
portions of male and female participants in exercise and 
sports science research, and (b) previous suggestions that 
investigator bias against women is the sole or primary 
cause of fewer female than male participants in exercise 
and sports science research1,2,4,6 require reconsideration.

Moving forward, the results from the current study 
might be helpful in developing strategies aimed at en-
couraging both men and women to participate in exer-
cise and sports science research studies. For example, 
if a researcher seeks to recruit equal numbers of male 
and female participants for an exercise survey study, the 
researcher will likely need to advertise or incentive par-
ticipation in the study in a way that makes participation 
particularly appealing to men. Similarly, if a researcher 
seeks to recruit equal numbers of male and female par-
ticipants for a study that involves an upper- body strength 
training intervention aimed at increasing the size and 
strength of upper- limb muscles, the researcher will likely 
need to advertise the study or incentive it in a way that 
makes participation particularly appealing to women. 
Future research will be required to determine the extent to 
which more targeted recruitment strategies impact partic-
ipation rates in exercise and sports science research stud-
ies. Finally, to the extent that future recruitment strategies 
are successful at recruiting roughly equal numbers of men 
and women to participate in exercise and sports science 
research, the collected data can be segregated by sex to im-
prove our understanding of how men and women might 
respond to exercise differently.1,42,43
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