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Abstract
Purpose Bullying, harassment, and discrimination (BHD) are prevalent in academic, scientific, and clinical departments, 
particularly orthopedic surgery, and can have lasting effects on victims. As it is unclear how BHD affects musculoskeletal 
(MSK) researchers, the following study assessed BHD in the MSK research community and whether the COVID-19 pan-
demic, which caused hardships in other industries, had an impact.
Methods A web-based anonymous survey was developed in English by ORS Spine Section members to assess the impact 
of COVID-19 on MSK researchers in North America, Europe, and Asia, which included questions to evaluate the personal 
experience of researchers regarding BHD.
Results 116 MSK researchers completed the survey. Of respondents, 34.5% (n = 40) focused on spine, 30.2% (n = 35) had 
multiple areas of interest, and 35.3% (n = 41) represented other areas of MSK research. BHD was observed by 26.7% (n = 31) 
of respondents and personally experienced by 11.2% (n = 13), with mid-career faculty both observing and experiencing the 
most BHD. Most who experienced BHD (53.8%, n = 7) experienced multiple forms. 32.8% (n = 38) of respondents were 
not able to speak out about BHD without fear of repercussions, with 13.8% (n = 16) being unsure about this. Of those who 
observed BHD, 54.8% (n = 17) noted that the COVID-19 pandemic had no impact on their observations.
Conclusions To our knowledge, this is the first study to address the prevalence and determinants of BHD among MSK 
researchers. MSK researchers experienced and observed BHD, while many were not comfortable reporting and discussing 
violations to their institution. The COVID-19 pandemic had mixed-effects on BHD. Awareness and proactive policy changes 
may be warranted to reduce/eliminate the occurrence of BHD in this community.

Keywords Ethics · Bullying, harassment, discrimination · Diversity, equity, inclusion · Scientist · Researcher

Introduction

Bullying, harassment, and discrimination (BHD) are 
behaviors that frequently pervade workplace settings. Their 
impacts are severe, with negative effects on an individual’s 
physical and mental wellbeing, including job satisfaction, 
stress, increased incidence of depression, and sleep disorders 

[1–3]. Α considerable portion of the general workforce, often 
exceeding 25%, have reported such mistreatment across mul-
tiple studies [1, 2].

Academic workplaces can also foster a culture of BHD. 
For example, 25% of academic faculty report repeated bul-
lying behavior of four or more episodes over a 12-month 
period [4], while reports of BHD from trainees range from 
21 to 85% [4–7]. The Wellcome Trust surveyed ~ 4000 
researchers in which 61% witnessed bullying or harassment, 
43% had experienced it themselves, and 78% believed that 
high competition results in aggressive working conditions 
[8]. Furthermore, a survey of ~ 9000 employees at the Max 
Planck Institute documented that 18% experience bullying, 
while 6% of men and 14% of women faced sexual harassment 
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or gender-based discrimination [9]. These findings highlight 
the prevalence of BHD behaviors and the importance of this 
topic. More recently, gender-based violence has garnered 
greater attention, highlighting the urgent need for policies 
to address BHD [10]. The effects of BHD in academia range 
from impacting on job performance, research output and 
innovations, and alterations in team dynamics, and can cause 
academics to leave their posts in search of different employ-
ment opportunities [11]. Some cases of BHD and institu-
tional culture are intertwined with scientific integrity viola-
tions, and are implicated in the low retention of women and 
individuals from underrepresented groups in the sciences 
[12]. Furthermore, institutional policies disproportionately 
protect BHD perpetrators rather than the victims/reporters 
[10]. Protected harassers can then suppress dissenting voices 
to further advance their politics and careers [13]. As such, it 
is essential to decrease or eliminate BHD in academia and 
provide safeguards against future violations.

Discriminatory workplace culture in orthopaedic clin-
ics may also pervade the culture in musculoskeletal (MSK) 
research. The American Academy of Orthopaedic Surgeons 
conducted a survey of ~ 900 members, and 66% report BHD, 
with higher percentages for women (81% versus 35% for 
men) and minorities [14]. Of these behaviors, discrimina-
tion and bullying were observed at a rate of 79% and 55%, 
respectively, of all respondents. Orthopaedic surgery has the 
lowest representation of females and minorities amongst all 
other specialties, despite efforts to alter this [15]. Among 
minorities, African American surgeons reported higher rates 
of BHD as compared to Asian, Hispanic, Caucasian, and 
other counterparts, at a rate of 86%. This is in line with 
reports that, despite their increased representation in medi-
cine [15] and comparable scores on standardized entrance 
tests [16, 17], minorities enter orthopaedic programs at 
lower rates [17, 18] and perform worse in standardized 
in-training exams [16]. Also, underrepresented minority 
residents represent 17.5% of residents who resigned and/or 
were dismissed while only representing 6% of all orthopae-
dic residents [19]. Furthermore, only 15% of respondents 
who took action felt that the response by their institution 
was appropriate for the behavior they had been exposed to 
[14], suggesting that department cultures are not equipped 
to address BHD issues.

As a new stressor, during the past 2 years, the world has 
had to address the challenge of the COVID-19 pandemic. 
The pandemic overwhelmed healthcare systems, including 
orthopaedic surgery, causing delays in elective procedures 
to accommodate the increasing demands on emergency and 
intensive care units [20–22]. Healthcare workers were part 
of the pandemic-driven turmoil in the labor market—collo-
quially referred to as the “Great Resignation”—as the pan-
demic triggered personal and professional concerns, as well 
as depression, insomnia, and psychological distress [22, 23]. 

Burnout in academia has been described recently as well, 
and there are new reports that academics are included in the 
“Great Resignation” [24, 25].

In light of the aforementioned concerns, the present study 
aimed to address the impact of BHD on the MSK research 
community and determine how this was affected by the 
COVID-19 pandemic. The current study was conducted as 
a subgroup analysis of the COVID-19 pandemic survey for 
MSK researchers, which was initiated by members of the 
Orthopaedic Research Society Spine Section. The objective 
of this study was to assess the prevalence and associated 
risk factors of BHD among MSK researchers and determine 
whether the pandemic influenced their experiences.

Methods

A comprehensive, web-based anonymous survey on the 
impact of the COVID-19 pandemic on MSK researchers 
was conducted. This survey consisted of 162 questions, 
of which ten questions assessed observations and personal 
experiences of BHD (Table 1). This survey was approved by 
the relevant Institutional Review Boards and was distributed 
in English to ~ 4000 MSK researchers across North America, 
Europe, and Asia. Respondents were recruited from the ORS 
Spine Section membership and from each author’s home 
institution and local MSK consortia: Washington Univer-
sity in St. Louis, University of California at San Francisco, 
Columbia University, Rush University, Duke University, 
University of Lahore, Schroeder Arthritis Institute, Canadian 
Connective Tissue Society, University of Western Ontario 
Bone and Joint Institute, University of Pennsylvania, AO 
Foundation, University of Ulm, University of Nantes, BG 
Klinikum Bergmannstrost Halle, Sheffield Hallam Univer-
sity. Responses were collected between 30 July 2021 and 
17 October 2021.

Survey questions were modeled on the basis of a previous 
study [5], and were divided based on the personal experi-
ence or observation of BHD, and being able to speak out 
about it (Table 1). The first question determined whether 
respondents had personally experienced BHD in their cur-
rent position. If they answered affirmatively, they were asked 
what type of BHD they had experienced, what position the 
perpetrators held, and whether the pandemic impacted their 
experience. The next question determined whether respond-
ents had observed BHD in their current position. If they 
answered affirmatively, they were asked what type of BHD 
they had observed, what positions the target and perpetra-
tor held, and whether the pandemic impacted what they 
observed. The final question assessed whether respondents 
could speak out in their department about BHD without fear 
of repercussions.
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Options for BHD type included power imbalances/bully-
ing, racial discrimination or harassment, age discrimination, 
gender discrimination, sexual harassment, LGBTQ discrim-
ination or harassment, religious discrimination, disability 
discrimination, and the catch-all terms “other” and “prefer 
not to say.” Options for target and perpetrator ranged from 
undergraduate to department chair. We also collected demo-
graphic data, including age, gender, race (as based on the 
United States Census classification), country, world region, 
career stage and degree type.

All statistical analyses were performed with R (RStudio, 
PBC, Boston, MA). Percentages and means were reported 
for count data and rank-order questions, respectively. Sta-
tistical analyses were performed to assess significant differ-
ences in count data using a combination of Fisher’s exact 
and χ2 tests where performed when applicable. Group 
analyses were based on collected data only, with no imputa-
tion of missing values. A p < 0.05 was considered statisti-
cally significant. Due to sample size, multivariate modeling 
analyses could not be performed.

Results

Respondent demographics

One hundred and thirty-eight MSK researchers responded 
to the survey, resulting in a response rate of ~ 4%, including 
116 who completed the section on BHD. With respect to the 
respondents’ primary area of research, 1.7% (n = 2) reported 
ankle, 2.6% (n = 3) hip, 6.0% (n = 7), knee, 0.9% (n = 1) 
shoulder, 34.5% (n = 40) spine, 30.2% (n = 35) multiple 
areas, and 24.1% (n = 28) reported other. Respondents were 
primarily aged 25 to 54 years-old (85% of respondents), 
while 43.1% (n = 50) of respondents identified as male and 
56.9% (n = 66) as female. In terms of race, 75.0% (n = 87) 
identified as white/Caucasian, 17.2% (n = 20) as Asian, 
0.9% (n = 1), as Black/African American, and 6.9% (n = 8) 
as “other”. 73.3% (n = 85) respondents were from North 
America, 25.0% (n = 29) from Europe, and 1.7% (n = 2) 
from Asia. In terms of career stage, 17.2% (n = 20) were 
graduate students, 16.4% (n = 19) postdoctoral research-
ers, 10.3% (n = 12) research staff members, 23.3% (n = 27) 
early-career faculty, 20.7% (n = 24) mid-career faculty, and 
12.1% (n = 14) senior-career faculty. With regards to aca-
demic degrees, 65.6% (n = 76) respondents were PhDs, 5.2% 
(n = 6) had a MD, 4.3% (n = 5) an MD/PhD, 9.5% (n = 11) 
an MS, 12.9% (n = 15) a BS, and 2.6% (n = 3) had another 
professional degree. Respondent demographics are summa-
rized in (Table 2). No respondents exited the survey at the 
start of the BHD section.

Table 2  Respondent demographics

Count (116) % Total

Age
18–24 3 2.6
25–34 36 31.0
35–44 40 34.5
45–54 23 19.8
55–64 11 9.5
65 + 3 2.6
Gender
Male 50 43.1
Female 66 56.9
Non-binary/Third Gender 0 0
Other 0 0
Prefer not to say 0 0
Race
White 87 75.0
Black or African American 1 0.9
Asian 20 17.2
Native Hawaiian or Pacific Islander 0 0
Other 8 6.9
Region
North America 85 73.3
Europe 29 25.0
Asia 2 1.7
Career Stage
Graduate Student 20 17.2
Postdoctoral Researcher 19 16.4
Research Staff Member 12 10.3
Early-career faculty 27 23.3
Mid-career faculty 24 20.7
Senior-career faculty 14 12.1
Degree
PhD 76 65.6
MD 6 5.2
MD/PhD 5 4.3
MS 11 9.5
BS 15 12.9
Other professional degree 3 2.6
Primary research focus
Ankle 2 1.7
Hip 3 2.6
Knee 7 6.0
Shoulder 1 0.9
Spine 40 34.5
Multiple Regions 35 30.2
Other 28 24.1
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Bullying, harassment, or discrimination

Personal experience of BHD

In general, 11.2% (n = 13) out of the 116 respondents 
experienced BHD in their current position, with 84.5% 
(n = 98) denying it, and 4.3% (n = 5) choosing not to 
answer this question. The most prevalent career stage hav-
ing experienced BHD was mid-career faculty, with 25.0% 
(n = 6) of mid-career respondents experiencing it. Having 

experienced BHD was associated with being a member of 
a professional MSK research society (p = 0.021) as well 
as with not being able to speak out about it without fear of 
repercussions (p = 0.001). Furthermore, most individuals 
(53.8%, n = 7) who responded positively to this question 
had experienced multiple forms of BHD. The most fre-
quent perpetrators were faculty (76.9%, n = 10) followed 
by research staff (30.8%, n = 4), while the most common 
forms of BHD were power imbalances/bullying (61.5%, 
n = 8) followed by gender discrimination (38.5%, n = 5) 
(Fig. 1, Table 3).

Fig. 1  Heat map of the distribu-
tion of bullying, harassment, 
and discrimination, based on 
age, gender, race, region, career 
stage and academic degree. 
Shading represents the number 
of individuals in each row that 
responded affirmatively as a 
percentage of the total number 
individuals in each row. % = per-
centage; n = sample size
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Table 3  Baseline demographics of participants stratified by the question “Have you experienced bullying, discrimination, or harassment in your 
current position?”

Yes (13/116) Prefer Not to Say 
(5/116)

No (98/116) p value

Count (%) Count (%) Count (%)

Age 0.836
18–24 0 (0.00%) 0 (0.00%) 3 (3.06%)
24–34 5 (38.46%) 1 (20.00%) 30 (30.61%)
35–44 2 (15.38%) 3 (60.00%) 35 (35.71%)
45–54 4 (30.77%) 1 (20.00%) 18 (18.37%)
55–64 2 (15.38%) 0 (0.00%) 9 (9.18%)
65 + 0 (0.00%) 0 (0.00%) 3 (3.06%)
Sex 0.121
Male 5 (38.46%) 0 (0.00%) 45 (45.92%)
Female 8 (61.54%) 5 (100.00%) 53 (54.08%)
Race 0.747
Asian 3 (23.08%) 0 (0.00%) 17 (17.35%)
Black or African American 0 (0.00%) 0 (0.00%) 1 (1.02%)
White 10 (76.92%) 4 (80.00%) 73 (74.49%)
Other 0 (0.00%) 1 (20.00%) 7 (7.14%)
Income 0.513
Less than $10,000 0 (0.00%) 0 (0.00%) 1 (1.02%)
$10,000–$19,999 0 (0.00%) 0 (0.00%) 1 (1.02%)
$20,000–$29,999 2 (15.38%) 0 (0.00%) 7 (7.14%)
$30,000–$39,999 1 (7.69%) 3 (60.00%) 12 (12.24%)
$40,000–$49,999 0 (0.00%) 0 (0.00%) 11 (11.22%)
$50,000–$59,999 2 (15.38%) 0 (0.00%) 6 (6.12%)
$60,000–$69,999 2 (15.38%) 0 (0.00%) 8 (8.16%)
$70,000–$79,999 0 (0.00%) 0 (0.00%) 3 (3.06%)
$80,000–$89,999 0 (0.00%) 0 (0.00%) 8 (8.16%)
$90,000–$99,999 0 (0.00%) 0 (0.00%) 3 (3.06%)
$100,000–$149,999 2 (15.38%) 0 (0.00%) 21 (21.43%)
More than $150,000 4 (30.77%) 2 (40.00%) 16 (16.33%)
Religion 0.952
Agnostic 1 (7.69%) 1 (20.00%) 7 (7.14%)
Atheist 2 (15.38%) 0 (0.00%) 8 (8.16%)
Baptist 1 (7.69%) 0 (0.00%) 3 (3.06%)
Catholic 2 (15.38%) 0 (0.00%) 16 (16.33%)
Hindu 1 (7.69%) 0 (0.00%) 2 (2.04%)
Judaism 0 (0.00%) 0 (0.00%) 2 (2.04%)
Lutheran 0 (0.00%) 0 (0.00%) 1 (1.02%)
Muslim 0 (0.00%) 1 (20.00%) 6 (6.12%)
Protestant 1 (7.69%) 0 (0.00%) 8 (8.16%)
None 4 (30.77%) 3 (60.00%) 37 (37.76%)
Other 1 (7.69%) 0 (0.00%) 2 (2.04%)
Sexual Orientation 0.664
Bisexual 0 (0.00%) 0 (0.00%) 3 (3.06%)
Heterosexual 11 (84.62%) 5 (100.00%) 84 (85.71%)
Homosexual 2 (15.38%) 0 (0.00%) 5 (5.10%)
Prefer not to say 0 (0.00%) 0 (0.00%) 6 (6.12%)
Region of Residence 0.239
Asia 1 (7.69%) 0 (0.00%) 1 (1.02%)
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Observation of BHD

Overall, 26.7% (n = 31) of respondents reported that they had 
observed BHD, 71.6% (n = 83) reported not having observed 
it, while 1.7% (n = 2) preferred not to answer the question. 
Having observed BHD was independently associated with 
region of residence (p = 0.014), with more North American 
(28.2%, n = 24) respondents observing BHD than their Euro-
pean counterparts (19%, n = 5). Those who observed BHD 
were more likely to be a member of a professional MSK 

research society (p < 0.001), as well as to have experienced 
BHD themselves (p < 0.001) (Fig. 1, Table 4).

Speaking out without fear of repercussions

32.8% (n = 38) of respondents noted that they could not 
speak out about BHD without fear of repercussions and 
13.8% (n = 16) were unsure, while 51.7% (n = 60) could 
speak out, and 1.7% (n = 2) preferred not to answer this 
question This question was independently associated with 
performing research requiring human subjects (p = 0.019) 

Table 3  (continued)

Yes (13/116) Prefer Not to Say 
(5/116)

No (98/116) p value

Count (%) Count (%) Count (%)

Europe 1 (7.69%) 2 (40.00%) 26 (26.53%)
North American 11 (84.62%) 3 (60.00%) 71 (72.45%)
Highest Degree 0.750
BS 1 (7.69%) 0 (0.00%) 14 (14.29%)
MD 1 (7.69%) 0 (0.00%) 5 (5.10%)
MD/PhD 1 (7.69%) 0 (0.00%) 13 (13.27%)
MS 2 (15.38%) 0 (0.00%) 9 (9.18%)
PhD 8 (61.54%) 4 (80.00%) 64 (65.31%)
Other Professional Degree 0 (0.00%) 0 (0.00%) 3 (3.06%)
Stage of Career 0.298
Graduate Student 2 (15.38%) 0 (0.00%) 18 (18.37%)
Postdoctoral Researcher 2 (15.38%) 2 (40.00%) 15 (15.31%)
Early career faculty: 0–9 years from first academic appointment 1 (7.69%) 1 (20.00%) 25 (25.51%)
Mid-career faculty: 10–19 years from first academic appointment 6 (46.15%) 2 (40.00%) 16 (16.33%)
Senior career faculty: 20 or more years from first academic appointment 1 (7.69%) 0 (0.00%) 13 (13.27%)
Research Staff Member 1 (7.69%) 0 (0.00%) 11 (11.22%)
Tenured? 0.693
Yes 5 (38.46%) 2 (40.00%) 41 (41.84%)
No 3 (23.08%) 1 (20.00%) 13 (13.27%)
Member of Professional Musculoskeletal Society 0.021
Yes 13 (100.00%) 2 (40.00%) 68 (69.39%)
No 0 (0.00%) 3 (60.00%) 28 (28.57%)
Research requiring human subjects 0.145
Yes 7 (53.85%) 3 (60.00%) 31 (31.63%)
No 6 (46.15%) 2 (40.00%) 67 (68.37%)
Have you observed bullying, discrimination, or harassment?  < 0.001
Yes 12 (92.31%) 2 (40.00%) 17 (17.35%)
No 1 (7.69%) 1 (20.00%) 81 (82.65%)
Prefer not to say 0 (0.00%) 2 (40.00%) 0 (0.00%)
Can you speak out about bullying, discrimination, or harassment without fear of repercussions? 0.001
Yes 3 (23.08%) 0 (0.00%) 57 (58.16%)
No 5 (38.46%) 3 (60.00%) 8 (8.16%)
Not Sure 5 (38.46%) 2 (40.00%) 31 (31.63%)
Prefer not to say 0 (0.00%) 0 (0.00%) 2 (2.04%)

p values in bold are statistically significant
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Table 4  Demographics of 
participants stratified by the 
question “Have you observed 
bullying, discrimination, or 
harassment in your current 
position?”

Yes (31/116) Prefer Not to Say 
(2/116)

No (83/116) p value

Count (%) Count (%) Count (%)

Age 0.921
18–24 0 (0.00%) 0 (0.00%) 3 (3.61%)
24–34 11 (35.48%) 0 (0.00%) 25 (30.12%)
35–44 11 (35.48%) 1 (50.00%) 28 (33.73%)
45–54 6 (19.35%) 1 (50.00%) 16 (19.28%)
55–64 3 (9.68%) 0 (0.00%) 8 (9.64%)
65 + 0 (0.00%) 0 (0.00%) 3 (3.61%)
Sex 0.448
Male 13 (41.94%) 0 (0.00%) 37 (44.58%)
Female 18 (58.06%) 2 (100.00%) 46 (55.42%)
Race 0.813
Asian 4 (12.90%) 0 (0.00%) 16 (19.28%)
Black or African American 0 (0.00%) 0 (0.00%) 1 (1.20%)
White 26 (83.87%) 2 (100.00%) 59 (71.08%)
Other 1 (3.23%) 0 (0.00%) 7 (8.43%)
Income 0.146
Less than $10,000 0 (0.00%) 0 (0.00%) 1 (1.20%)
$10,000–$19,999 0 (0.00%) 0 (0.00%) 1 (1.20%)
$20,000–$29,999 3 (9.68%) 0 (0.00%) 6 (7.23%)
$30,000–$39,999 4 (12.90%) 2 (100.00%) 10 (12.05%)
$40,000–$49,999 1 (3.23%) 0 (0.00%) 10 (12.05%)
$50,000–$59,999 4 (12.90%) 0 (0.00%) 4 (4.82%)
$60,000–$69,999 3 (9.68%) 0 (0.00%) 47 (56.63%)
$70,000–$79,999 0 (0.00%) 0 (0.00%) 3 (3.61%)
$80,000–$89,999 0 (0.00%) 0 (0.00%) 8 (9.64%)
$90,000–$99,999 1 (3.23%) 0 (0.00%) 2 (2.41%)
$100,000–$149,999 1 (3.23%) 0 (0.00%) 0 (0.00%)
More than $150,000 10 (32.26%) 0 (0.00%) 12 (14.46%)
Religion 0.935
Agnostic 2 (6.45%) 0 (0.00%) 7 (8.43%)
Atheist 5 (16.13%) 0 (0.00%) 5 (6.02%)
Baptist 1 (3.23%) 0 (0.00%) 3 (3.61%)
Catholic 2 (6.45%) 0 (0.00%) 16 (19.28%)
Hindu 1 (3.23%) 0 (0.00%) 2 (2.41%)
Judaism 1 (3.23%) 0 (0.00%) 1 (1.20%)
Lutheran 0 (0.00%) 0 (0.00%) 1 (1.20%)
Muslim 3 (9.68%) 0 (0.00%) 4 (4.82%)
Protestant 3 (9.68%) 5 (250.00%) 6 (7.23%)
None 12 (38.71%) 2 (100.00%) 30 (36.14%)
Other 1 (3.23%) 0 (0.00%) 2 (2.41%)
Sexual Orientation 0.994
Bisexual 1 (3.23%) 0 (0.00%) 2 (2.41%)
Heterosexual 27 (87.10%) 2 (100.00%) 71 (85.54%)
Homosexual 2 (6.45%) 0 (0.00%) 5 (6.02%)
Prefer not to say 5 (16.13%) 0 (0.00%) 1 (1.20%)
Region of Residence 0.014
Asia 2 (6.45%) 0 (0.00%) 0 (0.00%)
Europe 5 (16.13%) 2 (100.00%) 22 (26.51%)
North American 24 (77.42%) 0 (0.00%) 61 (73.49%)
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and with having experienced BHD themselves (p = 0.001) 
(Fig. 1, Table 5).

Impact of COVID‑19 pandemic on the experience 
and observation of BHD

Among those who experienced BHD, 30.8% (n = 4) 
responded that the pandemic had made the environment 
worse, 7.7% (n = 1) reported that the environment had 
been better, 38.5% (n = 5) reported no change during the 
pandemic, and 23.1% (n = 3) were not sure about it. Of 
those who observed BHD, 3.2% (n = 1) answered that the 
pandemic made the environment worse, 22.6% (n = 7) 
mentioned that it had made the environment better, 54.8% 
(n = 17) responded that there had been no change due to 
the pandemic, while 19.4% (n = 6) were unsure.

Discussion

This is the first study, to our knowledge, that assessed the 
prevalence and determinants of BHD among MSK research-
ers worldwide. Results demonstrated that 11.2% (n = 13) of 
respondents experienced BHD and 26.7% (n = 31) witnessed 
it, while 46.6% (n = 54) could not or were not sure if they 
could speak out about a BHD violation at their institution. 
Among career stages, mid-career faculty both experienced 
and observed the highest percentage of BHD, perhaps 
because of greater awareness or duration of their experience 
in academia. Of those who reported BHD, most had expe-
rienced multiple forms, suggesting that power imbalances 
and intersectionality may be interdependent or multiplicative 
risk factors. Finally, the COVID-19 pandemic could have 
exacerbated or improved an individual’s experience with 
BHD but did not drive it in the majority of cases.

Table 4  (continued) Yes (31/116) Prefer Not to Say 
(2/116)

No (83/116) p value

Count (%) Count (%) Count (%)

Highest Degree 0.170
BS 2 (6.45%) 0 (0.00%) 13 (15.66%)
MD 2 (6.45%) 0 (0.00%) 4 (4.82%)
MD/PhD 0 (0.00%) 1 (50.00%) 4 (4.82%)
MS 4 (12.90%) 0 (0.00%) 7 (8.43%)
PhD 22 (70.97%) 1 (50.00%) 53 (63.86%)
Other Professional Degree 1 (3.23%) 0 (0.00%) 2 (2.41%)
Tenured? 0.820
Yes 15 (48.39%) 1 (50.00%) 32 (38.55%)
No 2 (6.45%) 0 (0.00%) 12 (14.46%)
Member of Professional Musculoskeletal Society  < 0.001
Yes 30 (96.77%) 0 (0.00%) 53 (63.86%)
No 1 (3.23%) 2 (100.00%) 28 (33.73%)
Research requiring human subjects 0.059
Yes 16 (51.61%) 0 (0.00%) 25 (30.12%)
No 15 (48.39%) 2 (100.00%) 58 (69.88%)
Have you experienced bullying, discrimination, or harassment?  < 0.001
Yes 12 (38.71%) 0 (0.00%) 17 (20.48%)
No 1 (3.23%) 0 (0.00%) 81 (97.59%)
Prefer not to say 0 (0.00%) 2 (100.00%) 0 (0.00%)
Can you speak out about bullying, discrimination, or harassment without fear of repercussions? 0.082
Yes 11 (35.48%) 0 (0.00%) 49 (59.04%)
No 8 (25.81%) 1 (50.00%) 7 (8.43%)
Not Sure 11 (35.48%) 1 (50.00%) 26 (31.33%)
Prefer not to say 1 (3.23%) 0 (0.00%) 1 (1.20%)

p values in bold are statistically significant
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Table 5  Baseline demographics of participants stratified by the question “Can you speak out about bullying, discrimination or harassment with-
out fear of repercussions?”

Yes (60/116) Prefer not to say (2/116) No (38/116) Not sure (16/116) p value
Count (%) Count (%) Count (%) Count (%)

Age 0.474
18–24 2 (3.33%) 0 (0.00%) 1 (2.63%) 0 (0.00%)
24–34 20 (33.33%) 2 (100.00%) 10 (26.32%) 4 (25.00%)
35–44 15 (25.00%) 0 (0.00%) 17 (44.74%) 8 (50.00%)
45–54 15 (25.00%) 0 (0.00%) 4 (10.53%) 4 (25.00%)
55–64 6 (10.00%) 0 (0.00%) 5 (13.16%) 0 (0.00%)
65 + 2 (3.33%) 0 (0.00%) 1 (2.63%) 0 (0.00%)
Sex 0.052
Male 31 (51.67%) 2 (100.00%) 11 (28.95%) 6 (37.50%)
Female 29 (48.33%) 0 (0.00%) 27 (71.05%) 10 (62.50%)
Race 0.687
Asian 11 (18.33%) 0 (0.00%) 4 (10.53%) 5 (31.25%)
Black or African American 1 (1.67%) 0 (0.00%) 0 (0.00%) 0 (0.00%)
White 44 (73.33%) 2 (100.00%) 32 (84.21%) 9 (56.25%)
Other 4 (6.67%) 0 (0.00%) 2 (5.26%) 2 (12.50%)
Income 0.950
Less than $10,000 1 (1.67%) 0 (0.00%) 0 (0.00%) 0 (0.00%)
$10,000–$19,999 1 (1.67%) 0 (0.00%) 0 (0.00%) 0 (0.00%)
$20,000–$29,999 5 (8.33%) 0 (0.00%) 3 (7.89%) 1 (6.25%)
$30,000–$39,999 6 (10.00%) 1 (50.00%) 7 (18.42%) 2 (12.50%)
$40,000–$49,999 6 (10.00%) 0 (0.00%) 4 (10.53%) 1 (6.25%)
$50,000–$59,999 3 (5.00%) 1 (50.00%) 4 (10.53%) 0 (0.00%)
$60,000–$69,999 6 (10.00%) 0 (0.00%) 2 (5.26%) 2 (12.50%)
$70,000–$79,999 2 (3.33%) 0 (0.00%) 1 (2.63%) 0 (0.00%)
$80,000–$89,999 4 (6.67%) 0 (0.00%) 1 (2.63%) 3 (18.75%)
$90,000–$99,999 2 (3.33%) 0 (0.00%) 1 (2.63%) 0 (0.00%)
$100,000–$149,999 13 (21.67%) 0 (0.00%) 7 (18.42%) 4 (25.00%)
More than $150,000 11 (18.33%) 0 (0.00%) 8 (21.05%) 3 (18.75%)
Religion 0.741
Agnostic 6 (10.00%) 0 (0.00%) 1 (2.63%) 2 (12.50%)
Atheist 5 (8.33%) 0 (0.00%) 4 (10.53%) 1 (6.25%)
Baptist 1 (1.67%) 0 (0.00%) 2 (5.26%) 1 (6.25%)
Catholic 12 (20.00%) 0 (0.00%) 4 (10.53%) 2 (12.50%)
Hindu 1 (1.67%) 0 (0.00%) 0 (0.00%) 2 (12.50%)
Judaism 1 (1.67%) 0 (0.00%) 1 (2.63%) 0 (0.00%)
Lutheran 0 (0.00%) 0 (0.00%) 1 (2.63%) 0 (0.00%)
Muslim 3 (5.00%) 0 (0.00%) 2 (5.26%) 2 (12.50%)
Protestant 4 (6.67%) 0 (0.00%) 5 (13.16%) 0 (0.00%)
None 24 (40.00%) 2 (100.00%) 13 (34.21%) 5 (31.25%)
Other 0 (0.00%) 0 (0.00%) 2 (5.26%) 1 (6.25%)
Sexual Orientation 0.177
Bisexual 1 (1.67%) 0 (0.00%) 2 (5.26%) 0 (0.00%)
Heterosexual 54 (90.00%) 1 (50.00%) 32 (84.21%) 13 (81.25%)
Homosexual 1 (1.67%) 1 (50.00%) 3 (7.89%) 2 (12.50%)
Prefer not to say 4 (6.67%) 0 (0.00%) 1 (2.63%) 1 (6.25%)
Region of Residence 0.750
Asia 1 (1.67%) 0 (0.00%) 1 (2.63%) 0 (0.00%)
Europe 18 (30.00%) 0 (0.00%) 9 (23.68%) 2 (12.50%)
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Previous reports addressing BHD

Our findings on the targets and perpetrators of BHD in 
academic circles are in line with previous reports, where 
individuals were targeted across career stages and perpe-
trators were primarily faculty [9, 26, 27]. In comparing 
studies of BHD, the reported prevalence appears to be in a 
wide range depending on survey factors like self-labelling 
BHD and selection bias. For example, questions designed 

for an individual to self-label BHD may underestimate its 
true prevalence [4]. While 18% of Max Planck scientists 
responded that they had experienced bullying, 60% reported 
experiencing events classified in the social science literature 
as bullying (i.e. opinions ignored, unfairly blamed, publicly 
humiliated, shouted at) [28]. Furthermore, selection bias 
clearly plays a role. Directors of the Academic Parity Move-
ment, Moss and Mahmoudi [7], recruited ~ 2000 respond-
ents to determine the demographics and experience of BHD 

Table 5  (continued)

Yes (60/116) Prefer not to say (2/116) No (38/116) Not sure (16/116) p value
Count (%) Count (%) Count (%) Count (%)

North American 41 (68.33%) 2 (100.00%) 28 (73.68%) 14 (87.50%)
Highest Degree 0.945
BS 9 (15.00%) 1 (50.00%) 5 (13.16%) 0 (0.00%)
MD 2 (3.33%) 0 (0.00%) 3 (7.89%) 1 (6.25%)
MD/PhD 2 (3.33%) 0 (0.00%) 2 (5.26%) 1 (6.25%)
MS 5 (8.33%) 0 (0.00%) 4 (10.53%) 2 (12.50%)
PhD 40 (66.67%) 1 (50.00%) 23 (60.53%) 12 (75.00%)
Other Professional Degree 2 (3.33%) 0 (0.00%) 1 (2.63%) 0 (0.00%)
Stage of Career 0.311
Graduate Student 12 (20.00%) 1 (50.00%) 5 (13.16%) 2 (12.50%)
Postdoctoral Researcher 10 (16.67%) 1 (50.00%) 5 (13.16%) 3 (18.75%)
Early career faculty: 0–9 years from first academic appoint-

ment
13 (21.67%) 0 (0.00%) 8 (21.05%) 6 (37.50%)

Mid-career faculty: 10–19 years from first academic appoint-
ment

8 (13.33%) 0 (0.00%) 12 (31.58%) 4 (25.00%)

Senior career faculty: 20 or more 11 (18.33%) 0 (0.00%) 2 (5.26%) 1 (6.25%)
years from first academic
appointment
Research Staff Member 6 (10.00%) 0 (0.00%) 6 (15.79%) 0 (0.00%)
Tenured? 0.310†

Yes 25 (41.67%) 0 (0.00%) 17 (44.74%) 6 (37.50%)
No 7 (11.67%) 0 (0.00%) 5 (13.16%) 5 (31.25%)
Member of Professional Musculoskeletal Society 0.748
Yes 43 (71.67%) 1 (50.00%) 26 (68.42%) 13 (81.25%)
No 16 (26.67%) 1 (50.00%) 11 (28.95%) 3 (18.75%)
Research requiring human subjects 0.019
Yes 14 (23.33%) 0 (0.00%) 19 (50.00%) 8 (50.00%)
No 46 (76.67%) 2 (100.00%) 19 (50.00%) 8 (50.00%)
Have you observed bullying, discrimination, or harassment? 0.082
Yes 11 (18.33%) 1 (50.00%) 11 (28.95%) 8 (50.00%)
Prefer not to say 0 (0.00%) 0 (0.00%) 1 (2.63%) 1 (6.25%)
No 49 (81.67%) 1 (50.00%) 26 (68.42%) 7 (43.75%)
Have you experienced bullying, discrimination, or harass-

ment?
3 (5.00%) 0 (0.00%) 5 (13.16%) 5 (31.25%) 0.001

Yes 0 (0.00%) 0 (0.00%) 3 (7.89%) 2 (12.50%)
Prefer not to say 57 (95.00%) 2 (100.00%) 31 (81.58%) 8 (50.00%)
No 3 (5.00%) 0 (0.00%) 5 (13.16%) 5 (31.25%)

†denotes Fisher exact test was utilized based on sample size
p values in bold are statistically significant
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targets, identifying a prevalence of 84% in their sample. 
They acknowledge that their survey was labelled particularly 
as a BHD survey, which may result in oversampling those 
who experience BHD. In our study, we developed questions 
that required self-labeling BHD (to efficiently identify BHD 
in a long survey) and limited selection bias by incorporating 
BHD questions into a survey about COVID-19. As such, 
we surmise that our results represent a lower bound on the 
prevalence of BHD in the MSK research field. Furthermore, 
the lower prevalence of BHD-related behaviors in our study 
may reflect an increase in awareness and the beginning of 
a change in academic circles due to the work performed 
by others [3, 11, 26, 29]. Comparing academic disciplines, 
applied sciences (engineering in particular) have the highest 
prevalence of academic bullying compared to natural sci-
ences and social sciences [1, 30]. However, when comparing 
sciences to medical disciplines in a study of sexual harass-
ment, female medical students experience the most, followed 
by females in engineering, and then females in science and 
non-stem disciplines [2, 31]. This is line with high preva-
lence of BHD among surgical disciplines. It may be that 
musculoskeletal researchers in academic medical settings 
are at greater risk for BHD than those in other scientific or 
academic departments. This is an area for future work.

Demographics of respondents at high‑risk of BHD

BHD was particularly prevalent in certain demograph-
ics. Respondents from North America were more likely to 
have experienced and observed BHD, perhaps due to the 
individualistic and competitive nature of this region of the 
world [32]. Still, we interpret these results with caution due 
to a limited sample size outside of North America, and in 
particular only two respondents from Asia. Membership 
in a MSK research society was significantly correlated to 
increased BHD experiences and observations. It is not clear 
whether members of MSK societies have more awareness of 
BHD due to programming within the society or are at greater 
risk for BHD due to some other factor. Finally, mid-career 
faculty observed and experienced BHD more prevalently 
than other career stages and were less likely to report BHD 
due to fear of repercussions. This may be due to their greater 
awareness of BHD in academic culture due to 10–19 years 
of experience in their position.

The impact of the COVID‑19 pandemic on BHD

According to recent studies, the COVID-19 pandemic may 
have exacerbated the problem of BHD in academics [7, 
27]. Among respondents who personally experienced BHD 
in our study (n = 13), 30.8% (n = 4) reported worsening 
BHD-related behaviors during the pandemic, with 38.5% 
(n = 5) reporting no change, and 7.7% (n = 1) reporting 

an improvement. These findings are supported by Moss 
and Mahmoudi [7] who demonstrated that 45.6% of their 
respondents felt that the pandemic contributed to increased 
bullying with 40.3% feeling no such effect. Pressure to 
work under real or perceived funding shortages in unsafe 
environments, with looming financial side-effects on insti-
tutions, may factor into worse workplace conditions dur-
ing an unprecedented pandemic. Still, with many scientists 
working remotely [7], some victims may have benefitted by 
the new distance from their harassers. In the current study, 
most researchers (54.8%, n = 17) reported no change in the 
amount of BHD they observed due to the pandemic, with 
only 3.2% (n = 1) reporting worsening of the conditions 
they observed. As academic interactions became increas-
ingly remote [7], victims may be more isolated and the com-
munity may be less aware of their circumstances. Overall, 
our findings suggest that BHD has existed regardless of the 
COVID-19 pandemic and had mixed effects. Without meas-
ures to address BHD, it is likely that even after a resolution 
of the pandemic, these violations may persist.

Measures to address BHD

We opine that increased education, awareness, and account-
ability are required to mitigate the impact of BHD on MSK 
researchers and the wider scientific community, with strict 
sanctions for perpetrators, and support services for victims. 
As our study noted, many respondents do not feel comfort-
able discussing BHD at their institution. As such, creating 
a supportive atmosphere may be necessary for victims of 
BHD to safely report inappropriate behaviors. We propose 
that changes to address BHD in academia can come from 
granting agencies, scientific societies, scientific publishers, 
and academic institutions.

Granting agencies

could take an active role in limiting BHD by identifying and 
sanctioning perpetrators. For instance, the Wellcome Trust 
removed a considerable grant from a prominent geneticist, 
marking the first time it implemented a policy against bully-
ing and harassment [33]. In 2018, the National Institutes of 
Health (NIH) followed up on harassment-related concerns 
at more than two dozen institutions resulting in the replace-
ment of 14 principal investigators named on NIH grant 
awards, and the NIH has made efforts to enhance internal 
systems to act on allegations as well [34].

Scientific societies

can play a role by developing professional standards and 
codes of conduct that discuss BHD and by enforcing poli-
cies to restrict problematic researchers from obtaining 
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membership, holding leadership positions, or presenting 
their work at conferences. Perpetrators can be screened by 
requiring an acknowledgement of previous BHD investiga-
tions or violations when applying for membership, renew-
ing membership, or submitting conference abstracts. There 
can also be an annual membership requirement to sign a 
statement about modeling ethical behavior similar to annual 
conflict of interest reporting. When members are applying 
or have been nominated for leadership positions, societies 
can require a letter from the member’s department chair or 
institutional head (e.g. Dean) with a mandatory statement 
about any current or past BHD investigations or violations. 
Scientific societies can also hold BHD sensitivity training 
workshops during annual meetings to build empathy and 
camaraderie amongst the budding generation of young sci-
entists. Finally, scientific societies have confidential Ombuds 
positions that aid members in tackling sensitive issues.

While academic institutions are conflicted in sanction-
ing their faculty, they can develop other infrastructure to 
mitigate BHD. A first step would be to develop official poli-
cies on BHD which many top institutions do not currently 
have [35], as well as tools for healthy and swift conflict 
resolution. Other policies could be developed to protect 
victims. For example, multi-faculty mentorship teams for 
graduate students and postdoctoral researchers can limit the 
power one faculty has over an individual. For postdoctoral 
researchers, institutions can grant extended contracts to pro-
mote job security. In Berlin, Germany, permanent positions 
are guaranteed to postdoctoral researchers after their train-
ing period [36]. Institutions can develop objective criteria to 
assess individuals as an alternative to letters of recommenda-
tion, which can exacerbate existing gender and racial biases 
[37] and reinforce power imbalances.

Finally, scientific publishers can take an active role in 
identifying potential authors or reviewers that have a history 
of BHD or ethical misconduct. This could be incorporated 
in the author disclosure and conflict of interest statements 
that journals routinely administer to all submitting authors. 
Collectively, such measures and others will send a strong 
statement that BHD behavior is not tolerated and move 
towards improving the culture and work environment among 
researchers in general.

Strengths and limitations of the study

Due to sample size considerations, it was not deemed appro-
priate to perform multivariate or subgroup analyses. Still, 
using the descriptive statistics reported here coupled with 
univariate analysis, we have identified potential BHD predic-
tors for further validation. Furthermore, the generalization 
of our findings may be a limitation due to our low survey 
response rate and the potential clustering of participants due 
to the nature of the distribution process. Nonetheless, our 

present study provides evidence that BHD exists within the 
MSK research community. Larger scale studies can validate 
these findings, assess in more depth the extent of the BHD 
dilemma within this community globally, raise awareness of 
these concerns, and motivate new policies that address BHD 
across all institutional and discipline spectrums.

Conclusion

To our knowledge, our study is the first to address the preva-
lence and risk factors of BHD within the MSK international 
community, noting that such behavior exists. Ethical miscon-
duct may be impacting scientific integrity, the mental health 
and career aspirations of MSK researchers, and scientific 
discoveries that could improve patient care. To control the 
impact and prevalence of BHD, the scientific community can 
further explore BHD amongst MSK researchers in academia 
as well as industry, in the context of different institutions, 
races, cultures and specialties, with the aim of informing 
departmental, institutional, and governmental policies about 
this matter, as per our suggestions. We hope that this study 
acts as a framework and catalyst to explore ways to mitigate 
the effects of BHD on the MSK community.
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