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Introduction

Burnout is a syndrome characterized by emotional exhaustion, depersonalization, and
reduced personal accomplishment in the work environment. Limited data are available to
assess how orthopaedic surgeons have been affected by the COVID-19 pandemic,
especially in regard to symptoms of burnout.

Methods

A 28-question multiple-choice anonymous online survey was distributed via email to
2,002 orthopaedic surgeons practicing at academic institutions in the United States. The
Maslach Burnout Inventory-Human Services Survey (MBI-HSS) was used to evaluate
burnout.

Results

2,025 emails were distributed; 227 valid questionnaires were analyzed. 155 participants
(68%) showed burnout. Emotional exhaustion and depersonalization correlated with age,
gender, years of practice, and whether participants had children (all p < 0.05). Female
surgeons (especially single and childless surgeons) had significantly higher emotional
exhaustion and depersonalization. COVID-19 had a negative impact on surgeons’
personal well-being (79%, p < 0.001). Significantly more surgeons who indicated that,
because of the COVID-19 pandemic, they were under financial distress (17 of 18, p =
0.015), mental/emotional distress (123 of 154, p < 0.001), had deteriorating home
situations (37 of 39, p < 0.001), and had to change their practice dynamics (52 of 62, p =
0.002) had burnout.
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Discussion

Orthopaedic surgeons experienced high levels of burnout during the COVID-19
pandemic. Younger orthopaedic surgeons or those in early stages of practice were more
susceptible to burnout. Female orthopaedic surgeons, especially childless and unmarried
female surgeons, experienced more emotional exhaustion and depersonalization.

Level of Evidence
Level III, Therapeutic Study

INTRODUCTION

Burnout is a syndrome characterized by emotional exhaus-
tion, depersonalization, and reduced personal accomplish-
ment in the work environment (Maslach et al. 1997;
Maslach, Schaufeli, and Leiter 2001). In 2010, Shanafelt et
al. conducted a survey of United States (US) physicians us-
ing the Maslach Burnout Inventory (MBI) and found that
more physicians were burnt out (38%) when compared with
the general US population (28%) (Shanafelt et al. 2010).
Arora et al. conducted a systematic review of orthopaedic
residents and faculty in 2013 and reported a burnout rate of
50-60% (Arora, Diwan, and Harris 2013). Burnout has been
associated with decreased productivity, impedance of per-
sonal fulfillment, decreases in patient safety, and increases
in medical errors (Shanafelt et al. 2010; Firth-Cozens and
Greenhalgh 1997; West, Dyrbye, and Shanafelt 2018).

In December 2019, the first case of ‘severe acute respi-
ratory syndrome coronavirus 2’ (SARS-CoV-2) was reported
(Yang, Zhang, and Chen 2020). On January 30, 2020, the
World Health Organization labelled the disease outbreak
caused by coronavirus 2019 (COVID-19) an international
public health emergency, and in March 2020 it was declared
a pandemic (Stawicki et al. 2020). Healthcare workers bat-
tling this virus were faced with personal protective equip-
ment shortages and morbidity and mortality of their col-
leagues, resulting in increased reports of emotional trauma,
social isolation, depression, anxiety, and insomnia (Huang
et al. 2020; West, Dyrbye, and Shanafelt 2018). In July 2020,
Coleman et al. conducted a survey of American College
of Surgeons (ACS) residents, fellows, and early career sur-
geons and found that 55% reported emotional exhaustion,
45% reported a decrease in sense of personal achievement,
and 39% reported depersonalization related to the
COVID-19 pandemic (Coleman, Abdelsattar, and Glocker
2021).

Women physicians and healthcare workers were dispro-
portionately affected by the pandemic. The reduction in
childcare services and school closures heightened the pro-
fessional disadvantage that women face because they are
more likely to carry a larger burden of household labor and
caregiving (Allen et al. 2020; Higgins et al. 2021; Wenham,
Smith, and Morgan 2020). Limited data are available to as-
sess how orthopaedic surgeons have been affected by the
COVID-19 pandemic, especially in regard to burnout symp-
toms.

The purpose of this study was to understand how the
COVID-19 pandemic contributed to burnout syndrome as
well as changing family and practice dynamics for practic-
ing academic orthopaedic surgeons. We hypothesized that

most practicing orthopaedic surgeons, especially female or-
thopaedic surgeons, would experience burnout syndrome
due to changing practice dynamics and family dynamics
caused by the COVID-19 pandemic.

MATERIALS AND METHODS

STUDY DESIGN AND SETTING

After obtaining approval from the Institutional Review
Board at our institution, an anonymous 28-question online
cross-sectional survey was distributed using convenience
sampling to 2,002 academic orthopaedic surgeons listed by
the American Academy of Orthopaedic Surgeons (AAQOS)
between February and April of 2021. Academic surgeon
email information is private and can only be accessed by
members of the AAOS. The survey was created and dis-
tributed using Qualtrics Software (Provo, Utah). Follow-up
emails were sent 2 and 4 weeks after initial communication
to encourage participation. The survey was open for three
months, so as to minimize the risk of survey fatigue in our
sample.

VARIABLES STUDIED AND THEIR DEFINITIONS

The first half of the survey consisted of questions from Kale
et al. (2020), which asked about the effect of COVID-19 on
orthopaedic surgeons’ practices and their personal well-be-
ing. Eight questions evaluated family dynamics during the
pandemic such as time spent with family and household
chores. Ten questions were related to respondent demo-
graphics. The outcome measure of this study, burnout syn-
drome, was measured using the MBI: Human Services Sur-
vey (MBI-HSS) scale (Maslach, Schaufeli, and Leiter 2001;
Abu-Hilal and Salameh 1992), which is currently the most
widely used validated measurement for evaluating burnout
syndrome. License and permission from the authors of the
questionnaire were obtained. The MBI-HSS has a high re-
liability and validity (Maslach, Schaufeli, and Leiter 2001;
Wang et al. 2020b). The 22 MBI-HSS questions measure
emotional exhaustion, depersonalization, and the feeling of
reduced personal accomplishment (Table 1). Persons with
high exhaustion and high depersonalization scores were
defined as having burnout: the higher the score, the greater
the degree of burnout (Maslach, Schaufeli, and Leiter 2001;
Sahraian et al. 2008; Luan et al. 2017; Wang et al. 2020a).
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Table 1. Maslach Burnout Inventory: Human Services Survey Scale for Healthcare Workers Definitions and Score
Cut-Offs (Maslach, Schaufeli, and Leiter 2001; Sahraian et al. 2008; Luan et al. 2017; Wang et al. 2020a)

Burnout Definition Score Low Moderate High
Measures Range
Emotional A participant’s emotional response caused by excessive 0-54 <19 19-26 >26
Exhaustion pressure at work, feelings of being emotionally
overextended, and decreased enthusiasm for work
Depersonalization The pressure caused by a participant’s emotions towards 0-30 <6 6-9 >9
work, including impersonal responses towards patient
care, decreased empathy, and increased cynicism.
Personal measures the pressure caused by a Respondent’s own 0-48 >39 34-39 <34

Accomplishment

view of his/her work, their feelings of competency and

achievement, and how meaningful they feel their work

to be.

STATISTICAL ANALYSIS

The anonymous survey data was downloaded from
Qualtrics into SPSS Statistics 21 (IMB, Armonk, New York)
for analysis. Mean and standard deviation (SD) were cal-
culated for continuous variables, while percentages were
analyzed for categorical thresholds. Analysis of variance
(ANOVA) F-test comparison of score means and Fischer’s
Least Significant Difference (LSD) post-hoc analysis were
used to compare MBI-HSS scores using demographic vari-
ables and family dynamic questions to determine if there
were any significant differences. Univariate analyses of cat-
egorical variables were assessed with Chi-square test. Di-
chotomous variables were assessed using Fischer’s exact
test. A p value < 0.05 was considered statistically signifi-
cant.

RESULTS

PATIENT DEMOGRAPHICS

A total of 2,025 emails were distributed and 23 could not be
delivered. Blank or incomplete questionnaires (N=18) were
excluded from data analysis. A total of 227 valid question-
naires (response rate: 11.3%) were analyzed with a respon-
dent completion rate of 98%. The majority of surgeons were
between ages 40-59 years (148 of 218, 68%), practiced aca-
demic medicine (191 of 217, 88%), and identified as male
(164 of 227, 72%) and white (185 of 218, 85%). Most sur-
geons in the sample worked between 50-59 hours/week (60
of 217, 28%) and 60-69 hours/week (81 of 217, 37%), and
were married (193 of 218, 89%) with children (209 of 227,
92%). A significant majority of single (12 of 13, 92%, p <
0.001) and childless (17 of 18, 94%, p < 0.001) respondents
were female. Respondents practiced in all geographic loca-
tions across the United States, and all orthopaedic special-
ties were represented (Table 2).

DEMOGRAPHIC DIFFERENCES IN BURNOUT SYNDROME

Within our sample, a majority of participants (155 of 227,
68%) showed burnout based on the MBI-HSS (i.e., high
scores on the emotional exhaustion and/or depersonaliza-
tion scales). Burnout prevalence was significantly higher in

surgeons between the ages of 40-59 compared to older sur-
geons (73% vs. 13%, p = 0.002) and surgeons early in prac-
tice compared to those practicing for 31+ years (32% vs. 7%,
p =0.002) (Table 3).

The mean scores of each MBI-HSS for all surgeons
showed high levels of emotional exhaustion (30.0 £ 13.7),
depersonalization (12.1 * 6.4), and personal accomplish-
ment (49.0 + 6.3). When stratified into low, medium, and
high scores, most surgeons in the sample had high levels of
emotional exhaustion (55%), depersonalization (61%), and
personal accomplishment (92%) (Figure 1, Table 4).

EMOTIONAL EXHAUSTION

Emotional exhaustion measured by the MBI-HSS differed
significantly in age, gender, years of practice, geographic
location, marital status, and whether participants had chil-
dren. Surgeons between 20-29 and 40-59 years old (31.5
* 14.4, p = 0.004 and 32.5 * 13.4, p < 0.001, respectively)
had higher scores compared to those > 60 years old (22.3
% 11.0). Those in practice for 5-10 years (32.6 * 14.4) and
11-20 years (33.2 * 13.1) had higher scores compared to
those in practice for 31+ years (20.4 £ 9.6, all p < 0.001). Sur-
geons from the West had higher scores compared to those
from the Southwest (p = 0.011). Single surgeons (92% fe-
male) had higher scores (40.6 * 13.5) than married sur-
geons (29.5 = 13.4, p = 0.024 [1.1, 21.1])). Surgeons who
did not have children (94% female) (38.4 * 16.0) had sig-
nificantly higher scores than those who did (29.2 * 13.3, p
= 0.006). Female surgeons (34.4 = 14.4) had higher mean
emotional exhaustion scores than male surgeons (28.2 *
13.1, p=0.002). When stratified into low, medium, and high
scores, a greater proportion of female surgeons had signif-
icantly higher emotional exhaustion and depersonalization
scores compared to male surgeons (Figure 2).

DEPERSONALIZATION

Depersonalization scores differed significantly based on
age, years of practice, geographic location, and whether
participants had children. Younger surgeons (20-29 and
40-59 years old) (14.0 = 7.1, p = 0.004 and 12.7 = 6.5, p
= 0.003, respectively) had higher scores compared to those
greater than 60 years old (9.4 * 4.6). Those who were in
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Table 2. Composition Ratio of Surgeon’s Demographic Information

Characteristics Variables Number (N) Percent (%)
Age (years) (N=218) 20-29 1 1
30-39 26 12
40-49 72 33
50-59 76 35
60-69 32 15
70-80 11 5
Practice Type (N=217) Academic Practice 191 88
Hospital Employed 11
Private Practice 10
Other 5 2
Gender (N=227) Male 164 72
Female 62 27
Prefer not to say 1 1
LGTBQIA (N=217) Yes 2 1
No 214 99
Hispanic or Latino (N=216) Yes 3 1
No 212 98
Race (N=218) White 185 85
Asian 14 6
Black or African American 10 5
Prefer not to say 4 2
Other 1
Years of practice (years) (N=218) <5 years 1
5-10vyears 56 26
11-20 years 64 29
21-30vyears 66 30
31+ years 30 14
Working Hours per week (hr) (N=217) < 30 hours/week
30-39 hours/week
40-49 hours/week 20
50-59 hours/week 60 28
60-69 hours/week 81 37
> 70 hours/week 45 21
Marital Status (N=218) Married 193 89
Single 13
Divorced 9 4
Partnership 3
Children? (N=227) Yes 209 92
No 18
How many children? (N=201) One 14
Two 101 50
Three 55 27
Greater than three 31 15
Geographic Location (N=215) Northeast 61 28
Midwest 57 27
Southeast 53 25
West 30 14
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Characteristics Variables Number (N) Percent (%)
Southwest 14 7

Specialty Training (N=218) Sports Medicine 20 43
Hand 16 34
Trauma 15 33
Pediatric Orthopaedics 13 28
Total Joints 12 27
Foot/Ankle 7 15
Oncology 6 12
Spine 5 11
Shoulder/Elbow 5 10
General 2 4
Other 1

100%

90%

80%

70%

60%

55%

50%

40%

30% 27%

20% 17%

10%

Emotional Exhaustion

Depersonalization

92%

61%

33%
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Personal Accomplishment

3%
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Figure 1. Percentage of MBI-HSS Subscale Score (Low, Medium, High Score) For Orthopaedic Surgeons

practice for 5-10 and 11-20 years (14.1 £ 7.5, p = 0.001 and
13.6 £ 6.7, p = 0.003, respectively) had higher scores com-
pared to those in practice for 31+ years (8.6 * 3.5). Surgeons
from the West (35.0 + 12.3) had higher scores compared to
those from the Southwest (20.7 = 8.7, p = 0.003). Surgeons
without children (16.1 + 7.6) had significantly higher deper-
sonalization scores than surgeons with children (11.7 £ 6.1,
p =0.005).

PERSONAL ACCOMPLISHMENT

Feelings of personal accomplishment differed significantly
based on age and years of practice. Surgeons > 60 years of
age (50.4 £ 5.3, p = 0.008) had significantly more feelings of
personal accomplishment than surgeons between the ages
of 20-39 (46.4 £ 7.3). Surgeons who were in practice for

longer (>31 years) (50.8 # 5.0) had significantly more feel-
ings of personal accomplishment compared to surgeons in
practice for 5-10 years (46.7 £ 7.1, p = 0.004) (Table 5).

IMPACT OF COVID-19 PANDEMIC ON BURNOUT
SYNDROME

The majority of the sample reported that COVID-19 im-
pacted their practice by stopping or delaying elective
surgery (N=216, 95%). A greater proportion of surgeons
who reported delay in advancement in tenure/partnership
showed burnout based on the MBI-HSS (14 of 15, p =0.014).
The prevalence of burnout was significantly higher among
surgeons who reported that the COVID-19 pandemic had
an impact on their personal and mental well-being (123 of
154, p =< 0.001). Significantly more surgeons who indicated
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that, because of the COVID-19 pandemic, they were under
financial distress (17 of 18, p = 0.015), mental/emotional
distress (85 of 100, p < 0.001), had deteriorating home sit-
uations (37 of 39, p < 0.001), and had to change their prac-
tice dynamics (52 of 62, p = 0.002) had burnout based on the
MBI-HSS (Table 6).

IMPACT OF CHANGING FAMILY DYNAMICS ON BURNOUT
SYNDROME

A large proportion of the sample indicated that their
spouse/partner performed childcare (N=88, 44%) and
household care duties (N=112, 51%). Significantly more
male surgeons (N=98, 62%) relied on their spouses for
household chores than female surgeons (N=13, 22%, p <
0.001). Significantly more female surgeons (25 of 37, 68%)
reported doing household chores themselves compared to
male surgeons (12 of 37, 32%, p < 0.001). In addition, sig-
nificantly more male surgeons relied on their spouses for
childcare (N=76, 49%) than female surgeons (N=11, 16%, p
< 0.001), who relied more on outside help (M vs. F outside
help: 3.8% vs. 18.6%, p < 0.001). Across the sample, the
time spent on household chores (51%) and caring for chil-
dren (49%) since the onset of COVID-19 increased, with
no significant differences between genders. Surgeons who
completed household chores (35.4 = 14.2) had higher emo-
tional exhaustion scores than those who relied on their
spouses (30 £ 12.2, p = 0.009). Surgeons who spent a de-
creased amount of time on household chores since the on-
set of the COVID-19 pandemic had higher emotional ex-
haustion scores than those who spent an increased or the
same amount of time (p = 0.018 and p = 0.019, respectively).

Surgeons whose employers did not change policies to allow
more flexibility during the pandemic had higher emotional
exhaustion scores (33.4 + 13.9 vs. 28.1 = 13.2, p = 0.005) and
higher feelings of reduced personal accomplishment (47.7 *
6.8 vs.49.9 £ 5.5, p=0.01) (Table 7).

DISCUSSION

Physician burnout has been shown to cause increased med-
ical errors (Shanafelt et al. 2010), decreased patient satis-
faction and safety (Garcia et al. 2019), and deterioration
of surgeon mental health and interpersonal relationships
(Sargent et al. 2012). The COVID-19 pandemic has im-
pacted healthcare in innumerable ways, including the re-
allocation of resources (Meneghini 2020), cancelling of
elective procedures (Congiusta et al. 2020), and negatively
impacting physician’s mental and physical health (Huang
et al. 2020). The present study investigated burnout among
academic orthopaedic surgeons and the contributing role of
the COVID-19 pandemic, and found that orthopaedic sur-
geons experienced high levels of burnout. Younger, more
inexperienced, and female surgeons, especially childless
and unmarried female surgeons, experienced more emo-
tional exhaustion and depersonalization.

Previous studies have confirmed that orthopaedic sur-
geons are susceptible to emotional exhaustion and deper-
sonalization (Ames et al. 2017; Daniels, DePasse, and Ka-
mal 2016; van Wulfften Palthe et al. 2016; Travers 2020;
Arora, Diwan, and Harris 2013). In 2009, Sargent et al.
found that 28.4% of faculty members exhibited burnout
as defined by high scores on emotional exhaustion and/
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or depersonalization scales (Sargent et al. 2009). Verret
et al. surveyed orthopaedic surgeons at their institution
and found that burnout was most strongly associated with
increasing workload and decreasing job control in or-
thopaedic residents and attending surgeons and with a de-
creasing sense of fairness and poorer sense of community
among fellows (Verret et al. 2021). Studies performed prior
to the COVID-19 pandemic, such as Balch et al., have found
that orthopaedic surgeons have lower burnout rates than
other surgical subspecialties such as trauma or vascular
surgery (Balch et al. 2011). This study, which was distrib-
uted during the COVID-19 pandemic, found relatively high
rates of emotional exhaustion (55%) and depersonalization
(61%) among orthopaedic surgeons. These higher rates
could be due to the unique stressors of the COVID-19 pan-
demic, which has been associated with increased psycho-
logical stress, including anxiety and burnout (Coleman, Ab-
delsattar, and Glocker 2021).

This study found that being female, younger, and an
early career surgeon was associated with higher rates of
emotional exhaustion and depersonalization and reduced
personal accomplishment. Younger orthopaedic surgeons
or those in the early stages of their practice (< 5 years) likely
feel more stress due to financial uncertainty, as they may
still be responsible for school loan repayments and may
not be financially independent. The suspension of elective
surgical procedures and decreased patient volume during
the pandemic could place additional emotional stress on
younger practicing surgeons (Wong et al. 2020). Female or-
thopaedic surgeons’ higher rates of emotional exhaustion
may reflect gender-related harassment, worry over expos-
ing vulnerable family members to the virus, and gendered
expectations to provide care for children or other family
members on top of existing household responsibilities
(Allen et al. 2020; Wenham, Smith, and Morgan 2020).
Samora et al. found that female orthopaedic surgeons were
significantly more likely to experience discrimination, bul-
lying, and sexual harassment, all of which can contribute to
burnout (Balch Samora et al. 2020).

COVID-19 has had a significant negative impact on the
personal and mental well-being of the majority of or-
thopaedic surgeons in this sample (79%), contributing to
burnout. Delay of advancement/tenure, increased financial
distress, and changing practice dynamics were all signifi-
cant determinants of burnout. Due to the pandemic, many
orthopaedic practices have furloughed and reduced staff,
decreased clinic hours, reduced pay, and shifted to
telemedicine (Flynn 2020), which all disrupt a physician’s
practice. Because elective procedures were cancelled in
most locations due to the pandemic and continue to be can-
celled due to re-emerging COVID-19 variants (“Release of
Emergency Order/Notice: Medical and Surgical Procedures,
Dental Visits, Procedures and Surgeries Other Healthcare
Services” 2021) many orthopaedic surgeons have experi-
enced a significant decrease in patient volume and revenue
(Kale et al. 2020; Wong et al. 2020). The suspension of elec-
tive surgeries at academic centers represented a decline in
invaluable training for residents and income for attending
surgeons. At the cost of specialized teaching and training

opportunities, many attending surgeons and residents ei-
ther volunteered for or were redeployed to teams caring for
COVID-19 patients (Rahman et al. 2020; Congiusta et al.
2020), further disrupting practices and contributing to in-
creased burnout.

The COVID-19 pandemic has presented challenges for
parents and caregivers attempting to work while caring for
children, in large part due to school closures and imple-
mentation of distance learning (Kuehn 2020). Despite these
obstacles, our study was in agreement with previous litera-
ture (Saleh et al. 2009) that being married and having chil-
dren were protective factors against burnout compared to
single, childless surgeons. This study also found that men-
tal/emotional distress and deteriorating home situations
were significant determinants of burnout. This finding is
supported by previous literature that lack of support from
spouses and poor marital relationships can increase emo-
tional exhaustion among orthopaedic surgeons (Saleh et al.
2009).

Higgins et al. found that female orthopaedic surgeons
perform substantially more unwaged household work than
their male counterparts (Higgins et al. 2021). The pandemic
has likely further exacerbated this divide: multiple studies
have found that, as a result of the pandemic, women have
spent more time on household tasks (Rhubart 2020), and
shouldered the majority of childcaring duties (Miller 2020).
Surgeons who worked for employers that did not change
policies to allow for flexibility during the pandemic also
suffered from high emotional exhaustion. All these factors
contribute to a vicious cycle perpetuating burnout among
female surgeons: lack of good childcare and workplace poli-
cies, especially in a field like orthopaedics, where women
are minorities and more susceptible to discrimination
(Balch Samora et al. 2020), make it even more difficult for
women succeed within the field. Given that the COVID-19
pandemic continues to stress our healthcare system’s re-
sources and personnel, reassessing policies that are in place
is critical in order to support orthopaedic surgeons and pre-
vent further burnout.

This study has several limitations. The response rate was
relatively low (11.3%), and thus the results may not be gen-
eralizable to all practicing orthopaedic surgeons. The high
nonresponse rate was likely related to the perceived time
burden of completing the survey: however, among respon-
dents, we had a very high survey completion rate (98%). Fe-
male orthopaedic surgeons were underrepresented in this
sample, although the male to female ratio (about 3:1) re-
flects the gender distribution of current practicing or-
thopaedic surgeons (Rohde, Wolf, and Adams 2016). Survey
questions about emotional state and family could also be
considered subjective and have variable interpretations. Se-
lection bias from our sample means our results may not
be generalizable to all practicing orthopaedic surgeons: our
sample consisted of mainly male academic orthopaedic sur-
geons, and very few hospital or private practice surgeons.
Results may vary when considering how orthopaedic sur-
geons in different practice settings, such as private, hospi-
tal, or community settings, were impacted by the pandemic.
Other factors that could potentially impact physicians’ re-
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Variables

Total
Age (years)

Practice Type

Gender

Race/Ethnicity

Years of practice (years)

Geographic Location

Working Hours per week (hr)

20-39

40-59

> 60

Academic Practice
Hospital Employed
Private Practice
Other

Male

Female
Hispanic/Latino
White

Black or African American
Asian

Other

Prefer not to say
<5years
5-10vyears
11-20vyears
21-30years
31+years
Northeast
Southeast
Midwest
Southwest

West

< 30 hours/week
30-39 hours/week

MBI-HSS? Subscale Score

n (%) Non-burnout, n (%) Burnout, n (%) p value
227 72 155

27 (12%) 7 (10%) 20 (13%) 0.002
148 (68%) 38(56%) 110(73%)

43 (20%) 23(34%) 20 (13%)

191 (88%) 61 (90%) 130 (87%) 0.379
11(5%) 1(2%) 10(7%)

10 (5%) 4(6%) 6 (4%)

5(2%) 2 (3%) 3(2%)

164 (73%) 58 (81%) 106 (69%) 0.08
62 (27%) 14 (19%) 48 (31%)

3(1%) 1(2%) 2(1%) 0.805
185 (85%) 56 (82%) 129 (86%)

10 (5%) 4(6%) 6 (4%)

14 (6%) 6(9%) 8(5%)

2(1%) 0(0%) 2(1%)

4(2%) 1(2%) 3(2%)

2 (1%) 0(0%) 2(1%) 0.002
56 (26%) 15(22%) 41 (27%)

64 (29%) 16 (24%) 48 (32%)

66 (30%) 18 (27%) 48 (32%)

30(14%) 19 (28%) 11(7%)

61(28%) 21(31%) 40 (27%) 0.097
53(25%) 15(22%) 38(26%)

57 (27%) 18 (27%) 39 (26%)

14 (7%) 8(12%) 6 (4%)

30(14%) 5(8%) 25(17%)

4(2%) 1(2%) 3(2%) 0.358
7 (3%) 2 (3%) 5(3%)
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Marital Status

Children?

How many children?

Spread Too Thin: How has the COVID-19 Pandemic Contributed to Burnout Among Academic Orthopaedic Surgeons?

40-49 hours/week
50-59 hours/week
60-69 hours/week
> 70 hours/week
Single

Married

Divorced
Partnership

Yes

No

One

Two

Three

Greater than three

20(9%)
60 (28%)
81(37%)
8(12%)
13 (6%)
193 (89%)
9 (4%)
3(1%)
209 (92%)
18 (8%)
14 (7%)
101 (50%)
55 (27%)
31(15%)

6(9%)
23(34%)
27 (40%)
37 (25%)
0(0%)
64 (94%)
3(4%)
1(2%)
70(97%)
2(3%)
7(11%)
32(49%)
17 (26%)
10 (15%)

14 (9%)

37 (25%)

54 (36%)

45 (21%)

13(9%) 0.099
129 (86%)

6 (4%)

2(1%)

139 (90%) 0.064
16 (10%)

7 (5%) 0.567
69 (51%)

38 (28%)

21 (16%)

IMBI-HSS Maslach Burnout Inventory-Human Services Survey
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Table 4. Stratified levels of MBI-HSS scores in relation to demographics information of orthopaedic surgeon participants

Variables, n (%)

MBI-HSS? Subscales Scores

Emotional Exhaustion

Depersonalization

Personal Accomplishment

Low Moderate High pvalue Low Moderate High pvalue Low Moderate High p value
(x2)? (x2) (x2)
Age (years) (N=218) 20-39 7 (26%) 3(11%) 17 (63%) 0.001 0(0%) 8(30%) 19 (70%) 0.015 22 (82%) 3(11%) 2(7%) 0.201
40-59 29 (20%) 27 (18%) 92 (62%) 9 (6%) 42 (28%) 97 (66%) 138 (93%) 6 (4%) 4(3%)
> 60 21(49%) 9(21%) 13(30%) 3(7%) 23 (54%) 17 (40%) 41 (95%) 2 (5%) 0(0%)
Practice Type (N=217) Academic 53(28%) 33(17%) 105 (55%) 0.14 9 (5%) 67 (35%) 115 (60%) 0.413 176 (92%) 10 (5%) 5(3%) 0.688
Practice
Hospital 1(9%) 1(9%) 9 (82%) 1(9%) 1(9%) 9 (82%) 11(100%) 0(0%) 0(0%)
Employed
Private 2 (20%) 4 (40%) 4 (40%) 1(10%) 3(30%) 6(60%) 8(80%) 1(10%) 1(10%)
Practice
Other 1(20%) 1(20%) 3(60%) 1(20%) 2 (40%) 2 (20%) 5(100%) 0(0%) 0(0%)
Gender (N=227) Male 50(31%) 32 (20%) 82 (50%) 0.033 13 (8%) 54 (33%) 97 (59%) 0.424 154 (94%) 7 (4%) 3(2%) 0.152
Female 12(19%) 7(11%) 43 (69%) 2 (3%) 20 (32%) 40 (65%) 54 (87%) 4(7%) 4(7%)
Race/Ethnicity (N=214) White 46 (25%) 34 (18%) 105 (57%) 0.586 10 (5%) 57 (31%) 118 (64%) 0.124 170(92%) 10 (5%) 5(3%) 0.845
Not White 10 (34%) 5(17%) 14 (48%) 1(3%) 16 (55%) 12 (41%) 28 (97%) 1(3%) 0(0%)
Years of practice (years) (N=215) <5years 0(0%) 0(0%) 2(100%) 0.018 0(0%) 0(0%) 2(100%) 0.025 2(100%) 0(0%) 0(0%) 0.372
5-10vyears 12(21%) 9(16%) 35 (63%) 3(5%) 15(27%) 38 (68%) 47 (84%) 6(11%) 3(5%)
11-20years 11(17%) 12(19%) 41 (64%) 3(5%) 16 (25%) 45 (70%) 61(95%) 1(2%) 2(3%)
21-30years 18(27%) 12 (18%) 36 (55%) 5(8%) 23(35%) 38(58%) 62 (94%) 3(5%) 1(2%)
31+years 16 (53%) 6(20%) 8(27%) 1(3%) 19 (63%) 10 (33%) 29 (97%) 1(3%) 0(0%)
Geographic Location Northeast 17 (28%) 7(12%) 37 (61%) 0.097 4(7%) 24 (39%) 33(54%) 0.127 56 (92%) 4(7%) 1(2%) 0.415
Southeast 17 (32%) 11(21%) 25 (47%) 4(8%) 13(25%) 36 (68%) 49 (93%) 4(8%) 0(0%)
Midwest 12(21%) 12 (21%) 33(58%) 0(0%) 21(37%) 36 (63%) 53(93%) 1(2%) 3(5%)
Southwest 7 (50%) 3(21%) 4(29%) 2(14%) 7 (50%) 5(36%) 14 (100%) 0(0%) 0(0%)
West 3(10%) 6 (20%) 21(70%) 2(7%) 7 (23%) 21(70%) 26 (87%) 2(7%) 2(7%)
Working Hours per week (hr) < 30 hours/ 0(0%) 2(50%) 2 (50%) 0.358 0(0%) 1(25%) 3(75%) 0.441 3(75%) 0(0%) 1(25%) 0.397
(N=217) week
30-39 hours/ 3(43%) 2(29%) 2(29%) 0(0%) 1(14%) 6(86%) 7 (100%) 0(0%) 0(0%)
week
40-49 hours/ 5(25%) 4(20%) 11(55%) 0(0%) 8 (40%) 12 (60%) 19 (95%) 1(5%) 0(0%)
week
50-59 hours/ 18 (30%) 14 (23%) 28 (47%) 6(10%) 22 (37%) 32(53%) 53(88%) 5 (8%) 2 (3%)
week
Journal of Orthopaedic Experience & Innovation 10



Spread Too Thin: How has the COVID-19 Pandemic Contributed to Burnout Among Academic Orthopaedic Surgeons?

60-69 hours/ 21(26%) 10 (12%) 50(62%) 4(5%) 30(37%) 47 (58%) 76 (94%) 3(4%) 2(3%)
week
> 70 hours/ 9 (20%) 7 (16%) 29 (64%) 2(5%) 10 (22%) 33(73%) 42 (93%) 2 (4%) 1(2%)
week
Marital Status (N=218) Single 0(0%) 1(8%) 12(92%) 0.168 0(0%) 1(8%) 12(92%) <.001 12(92%) 0(0%) 1(8%) 0.808
Married 54 (28%) 37 (19%) 102 (53%) 8 (4%) 68 (35%) 117 (61%) 177 (92%) 11 (6%) 5(3%)
Divorced 2(22%) 1(11%) 6(67%) 4 (44%) 3(33%) 2(22%) 9 (100%) 0(0%) 0(0%)
Partnership 1(33%) 0(0%) 2(67%) 0(0%) 1(33%) 2(67%) 3(100%) 0 (0%) 0(0%)
Children? (N=227) Yes 60 (29%) 37 (18%) 112 (54%) 0.132 14 (7%) 74 (35%) 121(58%) 0.028 194 (93%) 11 (5%) 4(2%) 0.002
No 2(11%) 2(11%) 14 (78%) 1(6%) 1(6%) 16 (89%) 15(83%) 0(0%) 3(17%)
How many children? One 6(43%) 3(21%) 5(36%) 0(0%) 8(57%) 6(43%) 0.342 10 (71%) 4(29%) 0(0%) 0.006
Two 29 (29%) 13(13%) 59 (58%) 5(5%) 32(32%) 64 (63%) 95 (94%) 5(5%) 1(1%)
Three 16 (29%) 7 (13%) 32(58%) 5(9%) 22 (40%) 29 (51%) 51(93%) 2 (4%) 2 (4%)
C;wreater than 4(13%) 14 (45%) 1(3%) 10 (32%) 20 (65%) 30(97%) 0(0%) 1(3%)
three

IMBI-HSS Maslach Burnout Inventory-Human Services Survey 2Chi-square test analysis
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Table 5. Univariate analysis of MBI-HSS scores in relation to demographics profile of orthopaedic surgeons

Variables MBI-HSS? Subscales Scores
Emotional Exhaustion Depersonalization Personal Accomplishment
Mean +SD p Post-hoc test (p value, [95% Mean +SD p Post-hoc test (p value, [95% Mean = SD p Post-hoc test (p value,
value Cl]) value ClI)) value [95% CI])
Age (years) 20-39 31.5+144 <.001 20-39vs. > 60 (0.004[2.9, 140+7.1 0.01 20-39vs. > 60 (0.004[1.5, 464+7.3 0.03 20-39 vs. > 60 (0.008
15.6]) 7.6]) [1.1,7.0])
40-59 325+134 40-59vs > 60 (< 0.001[5.7, 127+ 6.5 40-59vs > 60(0.003[1.1, 48.8+6.2
14.7]) 5.4])
> 60 22.3+110 94+4.6 504+5.3
Practice Type Academic Practice 30.0+13.7 0.14 12.1+6.3 0.356 48.8+6.2 0.817
Hospital Employed 39.3+14.7 149+7.6 47.8+4.8
Private Practice 27.1+115 12477 484+93
Other 28.9+10.0 9.0+4.2 51.0+34
Gender Male 28.2+13.1 0.002 11.6+6.0 0.073 494+59 0.044
Female 344+ 144 133+7.1 475+7.0
Race/Ethnicity Hispanic/Latino 27 £8.0 0.365 10.7+25 0.376 48.7+6.2 0.887
White 30.8+13.8 12.6+6.6 48.7+6.3
Black or African 31.8+17.4 102+ 6.4 498+7.0
American
Asian 22,6 +10.5 9.5+4.1 494+6.0
Other 365+6.4 135+64 47.5+4.9
Prefer not to say 31.5+113 9.0+5.5 52.3+5.7
Years of practice <5years 455+19.1 <.001 145+7.8 <.001 5-10vs. 31+ (0.001,[1.7,9.3]) 48.0+5.7 0.038
(years) 5-10years 326+ 14.4 5-10vs. 31+ 141£75 11-20vs. 31+ (0.003, [1.3, 467£7.1
(< 0.001[4.0,20.3]) 8.8])
11-20years 332+13.1 11-20vs. 31+ (<0.001[1.3, 13.6+6.7 49.1+6.3
8.8])
21-30vyears 29.7+13.1 10.8+4.9 495+56
31+ years 204+9.6 8.6+3.5 50.8+5.0 31+vs.5-10(0.004,[1.3,
6.8])
Geographic Location Northeast 29.7+138 0.03 105+5.2 0.03 29.7+13.8 0.298
Southeast 30.3+13.7 13.7+7.0 30.3+14.7
Midwest 31.2+135 12.1+6.1 31.2+135
Southwest 20.7+8.7 8.8+3.9 20.7+8.7
West 35.0+12.3 West vs. Southwest (0.011 15.0+7.7 West vs. Southwest (0.003, 34.9+123
[2.6,26.2]) [2.2,10.1]
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Working Hours per
week (hr)

Marital Status

Children?

How many children?

< 30 hours/week
30-39 hours/week
40-49 hours/week
50-59 hours/week
60-69 hours/week
> 70 hours/week

Single

Married
Divorced
Partnership
Yes

No

One

Two

Three

Greater than three
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27.7+88

19.3+8.0

33.0+15.3
28.1+£120
31.2+143
33.0+14.0
40.6 £13.5

295+134
31.9+155
32.7+16.0
29.2+133
384+16.0
268+15.3
30.9+13.9
29.2+129
27.4+105

0.115

0.041

0.006

0.477

Single vs. Married (.024[1.1,
21.1))

15+5.5

12.3+3.9
13.6+74
10.7+5.0
12.3+7.0
132+7.0
148+ 6.0

121+ 64
8.2+58
15.7+10.0
11.7+61
16.1+7.6
114+6.6
12.7+65
11.0+£5.9
10.7+£54

0.278

0.087

0.005

0.259

450+15.0
498+4.4
48.4+5.6
49.1+6.6
48.7+5.8
490+6.1
47.4+6.1

48.9+6.3
38857
50.7+4.0
49.1+6.1
46.1+8.1
473+7.3
49455
48.4+7.0
49.6+5.9

0.859

0.803

0.046

0.512

IMBI-HSS Maslach Burnout Inventory-Human Services Survey, CI Confidence Interval, SD standard deviation
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Table 6. Chi-square analysis of MBI-HSS Burnout in relation to the effects of COVID-19 on orthopaedic surgeons’ practices and personal health

Variable MBI-HSS1 Subscale Score
n (%) Non-burnout, n Burnout, n p
(%) (%) value

Total 227 72(32%) 155 (68%)

Effect of Covid 19 on Practice (choose all that apply) Stopping or delaying elective surgery 216 (95%) 68 (94%) 148 (96%) 0.482
Delay in seeing patient due to clinic/staff shortages 131 (58%) 36 (50%) 95 (61%) 0.115
Closing my practice temporarily 39 (17%) 11(15%) 28 (18%) 0.707
Reducing staff 97 (42%) 29 (40%) 68 (44%) 0.666
Decrease in referrals 141 (62%) 41 (57%) 100 (65%) 0.305
Increase in surgery cancellations due to COVID-19 177 (78%) 53(74%) 124 (80%) 0.304
concerns
Delay in advancement in tenure/partnership 15 (7%) 1(1%) 14 (9%) 0.041
Increased amount of call 20 (9%) 3 (4%) 17 (11%) 0.13
Closing my practice permanently 0 (0%) 0 (0%) 0(0%) 1
Rescinding job offers for my practice 4(2%) 0 (0%) 4 (3%) 0.31
Other (please specify) 23 (10%) 5(7%) 18 (12%) 0.349

Did COVID-19 impact your personal/mental wellbeing? Yes 154 (68%) 31(43%) 123 (79%) <.001
No 73(32%) 41(57%) 32(21%)

Personal Impact of COVID-19 pandemic (choose all that | decreased work hours 16 (7.0%) 2(3%) 14 (9%) 0.101

apply) I retired as a result of this pandemic 1(0.4%) 1(1%) 0(0%) 0.317
Financial distress 18 (8%) 1(1%) 17 (11%) 0.015
Increased mental/emotional distress 100 (44%) 15(21%) 85 (55%) <.001
Home situation has deteriorated due to the stresses 39(17%) 2(3%) 37 (24%) <.001
Change my practice dynamics 62 (27%) 10 (14%) 52 (34%) 0.002
No impact 7 (3.1%) 3(4%) 4 (3%) 0.682
Other (please specify) 33 (15%) 9(13%) 24 (16%) 0.687

IMBI-HSS Maslach Burnout Inventory-Human Services Survey
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Table 7. Univariate analysis of MBI-HSS scores in relation to family and childcare duties of orthopaedic surgeons during COVID-19

Variables

Emotional Exhaustion

Depersonalization

Personal
Accomplishment

N (%) Mean +SD P Post-hoc test (p value, [95% Mean + SD p Mean +SD p
value Cl)) value value
Who does the majority of childcare? (N=200) Myself 8 (4%) 31.7+13.6 0.751 11.0+5.4 0.103 441+11.1 0.19
My Spouse/Partner 88 (44%) 30+12.2 12.1+5.6 495+51
Both myself and my spouse/partner 48 (24%) 29.5+143 12.7+71 48.6+7.0
contribute
Outside hired help 14 (7%) 33.3+15.6 14.6 +8.0 47.8+6.5
Children are grown/adults 37 (19%) 27.2+13.3 9.6+48 51.2+1.3
Other (please specify) 5 (3%) 31.4+14.6 10.6+7.8 495+57
Who does the majority of household chores (N=219) Myself 37 (17%) 354+14.2 0.039 myself vs. my spouse/partner 12.7+7.2 0.442 46.5+7.3 0.071
(009[1.7,11.8)])
My Spouse/partner 112 (51%) 28.7+13.0 11.5+6.0 49.6+5.6
Both myself and my spouse/partner 56 (26%) 29.6+13.7 12.9+6.5 490+ 6.6
contribute equally
Outside hired help 12 (6%) 350+154 138+7.0 48.0+5.5
Time spent on household chores since the onset of COVID-19 Decreased 11(5%) 39.4+130 0.026 decreased vs. stayed same 14.4+8.9 0.274 46.0+4.9 0.108
(N=217) (.019,[3.0,18.9])
Stayed the same 95 (44%) 28.5+14.0 11.4+6.1 498+53
Increased 111(51%) 30.0+12.2 decreased vs. increased 12.1+5.9 48.9+6.7
(.018.[1.6,17.4])
Time spent caring for children since the onset of COVID-19 Decreased 12 (6%) 36.8+14.2 0.277 15.3+9.8 0.26 45.6+5.7 0.187
(N=197) Stayed the same 89 (45%) 30.3+14.9 12.2+6.9 48.9+6.8
Increased 96 (49%) 29.9+125 11.9+55 492+56
Time spent caring for family/elderly or sick parents since the Decreased 10 (5%) 353+17.1 0.179 149+9.1 0.295 47.9+52 0.83
onset of COVID-19 (N=214) Stayed the same 151(71%) 29.4£13.9 119+ 6.3 49.1%64
Increased 53(25%) 32.6+12.1 12.7+5.9 48.9+55
Employer changed policies to allow more flexibility during the Yes 117 (53%) 28.1+13.2 0.005 11.7+6.1 0.145 499+55 0.01
pandemic? (N=221) No 94.(43%) 33.4+139 130+6.9 477468

MBI-HSS Maslach Burnout Inventory-Human Services Survey, SD standard deviation, CI Confidence Interval
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silience during the pandemic, such as monetary compensa-
tion, time spent driving children, or other lifestyle factors,
were not studied. This study is a cross-sectional survey, and
causal relationships cannot be inferred from the data

CONCLUSION

This study quantifies how burnout during the COVID-19
pandemic has impacted orthopaedic surgeons, their prac-
tices, and family dynamics. Overall, there were high rates
of burnout. Younger orthopaedic surgeons or those in early
stages of practice were more susceptible to burnout. Female
orthopaedic surgeons, especially childless and unmarried
surgeons, experienced more emotional exhaustion and de-
personalization. Changing practice dynamics, financial dis-

tress, and lack of workplace flexibility were all contributing
factors to burnout. Orthopaedic surgeons who are younger,
beginning practice, and are women are vulnerable to being
spread too thin by the pandemic, contributing to burnout
and potentially worse outcomes for patients and surgeons.
Leaders in the orthopaedic field should encourage better
workplace flexibility and advancement for women who may
be under increased stress, as well as financial safeguards to
better protect orthopaedic surgeons from changes as a re-
sult of the continuing COVID-19 pandemic.
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