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Abstract

Background

Burnout is epidemic among physicians, with the orthopaedic speciality displaying one of the
highest rates of burnout in international studies. The burnout rate of the South African orthopaedic
community is unknown. This study aimed to determine the prevalence and causes of burnout,
as well as the coping mechanisms and associations with burnout, in South African orthopaedic
surgeons and trainees.

Methods

We conducted a cross-sectional, secure, online survey of members of the South African
Orthopaedic Association. The survey assessed demographic characteristics, workload,
professional fulfilment and burnout (utilising the Stanford Professional Fulfilment Index),
associated workplace distress conditions, causes of and coping strategies for burnout. A
response was not compulsory for any question. Statistical analysis was performed to assess for
independent associations with burnout.

Results

One hundred and fifty-six respondents, with a median age of 46.5 years (interquartile range
[IQR] 37-58) participated. Ninety per cent (139 of 155) of respondents were male. Registrars
accounted for 17% (27 of 155), while 83% (128 of 155) were qualified specialists. Respondents
were in orthopaedic practice for a median of 17 years (IQR 9-28). Sixty per cent (76 of 127)
practise in private, 17% (22 of 127) in public and 23% (29 of 127) in both sectors. The overall
burnout rate was 72% (113 of 156). Burnout was associated with being the parent of young
children and having fewer hours of sleep on call. Registrars were more likely to have burnout
than consultants (OR 5.68, 95% CI 1.3-25.2). Gender, practice setting and subspeciality were
not associated with burnout. Self-reported causes of burnout that were found to be associated
with actual burnout were: ‘hours at work’, ‘lack of free time’ and ‘work—life imbalance’. No self-
reported coping mechanisms were found to be protective in this cohort, but the use of alcohol
as a coping mechanism was associated with an increased likelihood of burnout (OR 3.9, 95%
Cl 1.4-10.7). Respondents felt that the concurrent experience of the COVID pandemic at the
time of running the survey reduced their experience of burnout.

Conclusion

The burnout rate in the South African orthopaedic community is 72%. Trainees were found to be
particularly vulnerable. There appears to be a need to develop, assess and implement effective
system-related initiatives aimed at reducing the burnout rate among orthopaedic surgeons and
trainees in South Africa.

Level of evidence: Level 4

Keywords: burnout, orthopaedic, South Africa, professional fulfiiment, Stanford Professional Fulfiiment
Index, moral injury, compassion fatigue, imposter phenomenon, second victim syndrome, approval
addiction
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Introduction

Burnout is described in the International Classification of Disease
(ICD) 11th revision as an occupational phenomenon resulting from
chronic workplace stress.” The syndrome is described as having
three components: emotional exhaustion (lack of enthusiasm
for work), depersonalisation (cynicism) and lack of professional
satisfaction (low sense of personal accomplishment).>” More than
two decades of research have expounded the epidemic, which has
notably affected the health professions disproportionately.?

Burnout is particularly relevant in the health professions, due
to the numerous downstream effects on the health system, on
patients, and on the individual themselves. The estimated cost of
burnout to the US health system is $4.6 billion annually.® This is due
to higher staff turnover, staff attrition, early retirement, reduced work
effectiveness and professionalism, absenteeism and presenteeism
(being at work when one should be off sick).#5"" Physicians
experiencing burnout have displayed higher rates of depression
and suicidal ideation, broken relationships, increased alcohol and
drug use, reduced work satisfaction, altered prescribing habits and
test ordering, increased risk of medico-legal lawsuits and reduced
cognitive ability.”'® Physical health can also be affected as burnout
can result in higher rates of diabetes mellitus, cholesterol, pain,
fatigue, cardiovascular disease and early death.”"

Within the branches of medicine, orthopaedic surgeons in the
USA have one of the highest burnout rates.* Various international
studies have demonstrated burnout rates of between 16% and
85%.3%714 This variability is similar to that seen among general
surgeons, and can be accounted for by differing career stages,
workload, work hours and number of calls.247 Orthopaedic trainees
are at higher risk, with reports suggesting work hours, electronic
medical records (EMR), lack of sleep and lack of supportive mentors
as common predisposing factors.>' Two studies identified female
orthopaedic surgeons as being at greater risk of experiencing
burnout.'s18

Despite the paucity of data on physician burnout in low- and
middle-income countries (LMICs), much work has been done in
South Africa (RSA) to assess the prevalence of burnout among
doctors.'” A national study found higher rates of burnout in medical
doctors than comparative international figures.'® Studies from
various provinces reported rates between 52% and 100% in
doctors of varying career levels and specialities, with none of these
investigating orthopaedic surgeons exclusively.®1%-22

We aimed to determine the burnout rate in South African
orthopaedic surgeons and trainees. In addition, we wanted to
evaluate the perceived causes and coping mechanisms, screen
for the presence of associated workplace distress conditions,
determine the social impact of burnout and determine the
independent risk factors for the development of burnout in this
cohort. While not a primary aim, we also evaluated the impact of
the COVID pandemic on burnout.

Methods

This cross-sectional study was performed by way of a ten-minute
online survey. The survey was administered using Checkbox®
Survey Software (© Checkbox Survey, Inc. 2002-2021). The
questionnaire comprised six sections, namely, demographics,
workload, the Stanford Professional Fulfilment Index (PFI),
screening questions for associated workplace distress conditions,
perceived causes of burnout and coping strategies for burnout.
In considering the COVID pandemic and its potential effect on
burnout, each section concluded with a question to determine
if the pandemic had affected the response. There was a single
open-ended question. The remaining questions required numerical
answers or selection of appropriate single or multiple options.
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The Stanford PFI is a validated assessment tool comprising 16
questions scored on a 5-point Likert scale of agreement; four
questions aimed at establishing the presence of work exhaustion
(WE); and six for interpersonal disengagement (ID). If the
combined average score for these two variables was calculated
at 1.33 or greater, it constituted burnout.'® The other six questions
assessed professional fulfilment (PF). Respondents were deemed
professionally fulfilled if they scored an average of three points or
greater for these six questions.°

Five additional workplace distress conditions may be associated
with burnout. ‘Moral injury’ is defined as the distress caused in a
person that arises from the challenge of simultaneously knowing
what care patients require but being unable to provide it due to
constraints that are beyond their control.2® ‘Compassion fatigue’
is ‘the change in empathetic ability of the caregiver in reaction
to the prolonged and overwhelming stress of caregiving’.?
‘Approval addicts’ are those whose self-esteem is attached to
how other people perceive them.? ‘Imposter phenomenon’ is
when a person has the psychological belief that they are a fraud,
and fear being recognised as an imposter, despite objective
evidence of success.?® The fifth condition, termed ‘second victim
syndrome’, is used to characterise the feeling of responsibility that
a healthcare worker experiences when a medical error occurs.?’
For each of these conditions, a single or multiple questions were
adapted from existing validated scores, or formulated from defining
characteristics of the syndrome, for the purpose of screening for
each of the conditions.?5:27-3

All the members of the South African Orthopaedic Association
(SAOA) with listed email addresses were eligible to participate.
Invitations were emailed to members, with an attached link to the
secure online survey. To proceed with the survey, respondents
had to consent to participation, after reading an information page
on the nature of the study. Survey responses were completely
anonymous, and respondents were limited to a single response.
The survey was run for a total of six weeks over May and June
2021. Two reminders were sent using the same platform at two-
weekly intervals. No questions were compulsory to complete;
however, the PFI section was completed by all respondents.

The survey responses were exported to Microsoft® Excel for
Mac, Version 16.50 (21061301), where descriptive statistics
were summarised and the open-ended question encoded by the
general theme of response. Non-parametric continuous variables
were summarised as medians with interquartile range (IQR), and
categorical variables were expressed as percentages with counts.
Statistical analysis was performed with jamovi statistical software
(version 1.6.23.0).3' Univariate binomial logistic regression was
employed to assess the associations of the risk factors with the
presence of burnout. A multiple regression model was developed
using reverse stepwise elimination to determine independently
associated variables. Significance was set at p < 0.05.

Results

Demographic details

Of the SAOA members contacted, 960 had active email
addresses. One hundred and fifty-six members completed the
survey, constituting a response rate of 16%. The median age
of respondents was 46.5 years (IQR 37-58). Ninety per cent of
respondents (139 of 155) were male, and 10% were female (16
of 155). Qualified orthopaedic surgeons constituted 83% of the
sample (128 of 155), and 17% (27 of 155) were registrars. Sixty
per cent of the specialists were private practitioners (76 of 127),
17% (22 of 127) practised exclusively in the public sector, and 23%
reported working in both public and private (29 of 127). The median
number of years in practice was 17 (IQR 9-28).

Page 133



Table I: Descriptive statistics for respondent demographic characteristics

Counts % of

() total Median  IQR

Age (years) 156 46.5 37-58
Sex

Female 16 (155) 10%

Male 139 (155)  90%
Qualification

Specialist 128 (155)  83%

Registrar 27 (155) 17%
Years in practice 156 17 9-28
Year of registrar time 27 3 2-4

1st 6 (27) 22%

2nd 4(27) 15%

3rd 8 (27) 30%

4th 3(27) 1%

5th 6 (27) 22%
Practice setting

Public 22 (127) 17%

Private 76 (127) 60%

Both 29 (127) 23%
Subspeciality

General 14 (115) 12%

TSR 12 (115) 10%

Paediatrics 7 (115) 6%

Trauma 12 (115) 10%

Spine 8 (115) 7%

Foot & ankle 12 (115) 10%

Shoulder & elbow 2 (115) 19%

Hands 13 (115) 1%

Arthroplasty 8 (115) 33%
Are you in a relationship?

Yes 143 (153)  94%

No 10 (153) 7%
How many children do you 156 2 1-3
have?
How old is the youngest child? 122 1 4-23
How old is the oldest child? 113 16 9-29
How supportive is your partner?

Least supportive 2 (142) 1%

Minimally supportive 1(142) 1%

Moderately supportive 6 (142) 4%

Largely supportive 34 (142) 24%

Maximally supportive 99 (142) 70%
Whose career is prioritised?
Mine 86 (140) 61%

Equally important 53 (140) 38%

Other 1(140) 1%
Who is primarily responsible for childcare?

Me 3(123) 2%

My partner 41 (123) 33%

Both 66 (123) 54%

Other 13 (123) 1%

Continuous or ordinal variables expressed as medians with interquartile range (IQR).
Categorical variables expressed with counts and percentages of total.
TSR: tumour, sepsis and reconstruction
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Specialists could record more than one response for speciality.
‘Sport’, ‘hip’ and ‘knee’ results were grouped under arthroplasty.
Similarly, ‘reconstruction’ and ‘deformity correction’ were included
under ‘tumour, sepsis and reconstruction’ (TSR), ‘upper limb’
responses were counted under both ‘shoulder and elbow’ as well
as ‘hand’ groups. Twelve per cent of respondents reported being
generalists (14 of 115), 10% TSR (12 of 115), 6% paediatrics (7 of
115), 10% trauma (12 of 115), 7% spines (8 of 115), 10% foot and
ankle (12 of 115), 19% shoulder and elbow (22 of 115), 11% hands
(13 of 115) and 33% arthroplasty (38 of 115). Table | summarises
the demographic details of respondents.

Relationship factors

Of the entire group, 94% (143 of 153) reported being in a
relationship. Ninety-four per cent of the respondents reported that

Other

Lack of career progress potential
Lack of office space

Work-life balance

Performance anxiety

Lack of mentor

Staff shortages

Lack of free time

Discrimination

Government regulations

Lack of respect from patients
Lack of respect from colleagues
and students

Lack of autonomy

Lack of compensation
Computerisation

Hours at work

Bureaucratic tasks

20 40 60 80 100 120

Figure 1. Graphic representing respondents self-reported causes for
burnout (counts, n = 153)

Other

Religion or spiritual encounters
Prescription medication
Use cannabis

Smoke cigarettes
Shopping

Binge eat

Drink alcohol

Listen to music

Sleep

Talk to friends or family
Exercise

Isolate from others
Take leave

Hobbies

Psychology

100 120

Figure 2. Graphic representing respondents self-reported strategies for
managing burnout (counts, n = 155)
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Table IIl: Work distribution, work hours, call-related characteristics, sport and hobby participation of respondents

Work distribution Count (n) % Count (n) % Count (n) % Count (n) % Count (n) %
Percentage of time allocated to: Clinic & ward round Surgery Admin Teaching Research
<10% 8 (156) 5% 8 (156) 5% 49 (154) 32% 96 (133) 72% 112 (134) 84%
20% 18 (156) 12% 19 (156) 12% 65 (154) 42% 26 (133) 20% 14 (134) 10%
30% 36 (156) 23% 48 (156) 31% 21 (154) 14% 7(133) 5% 7(134) 5%
40% 45 (156) 29% 49 (156) 31% 7 (154) 4% 1(134) 1%
50% 27 (156) 17% 19 (156) 12% 5(154) 3% 3(133) 2%

60% 16 (156) 10% 9 (156) 6% 5(154) 3%

70% 4 (156) 3% 1(156) 1% 1(154) 1%

80% 2 (156) 1% 3 (156) 2% 1(154) 1% 1(133) 1%

Work hours and calls Count (n) %

Average hours at work per week

0-20 7 (156) 5%
20-30 7 (156) 5%
30-40 32 (156) 21%
40-50 54 (156) 35%
50-60 39 (156) 25%
60-70 14 (156) 9%
70-80 2 (156) 1%
>80 1(156) 1%
Average hours working at home per week

<5 64 (156) 41%
>5 37 (156) 24%
>10 32 (156) 21%
>15 13 (156) 8%
>20 10 (156) 6%
Number of calls on weekdays

0-2 47 (155) 30%
2-4 62 (155) 40%
4-6 34 (155) 22%
6-8 6 (155) 4%
>8 6 (155) 4%
Number of calls on weekends

0-2 119 (155) 77%
2-4 36 (155) 23%

Leisure activities

How many hours per week do you do sport?
How many hours per week do you do hobbies?
Average hours of sleep not on call

Average hours of sleep on call

Median IQR Count
3 1-4 155
5 3-10 156
7 6-7 156
6 4-7 136

Categorical variables were expressed as frequencies and percentages. Continuous variables were expressed as medians with interquartile ranges

IQR: interquartile range

their partner was largely or maximally supportive (133 of 142).
Sixty-one per cent of respondents reported that their career was
prioritised (86 of 140). No one reported prioritising their partner’s
career, and 38% reported equal career importance (53 of 140).
There were three single parents in this cohort. Respondents had
a median of two children (IQR 1-3). Two per cent of respondents
(3 of 123) were the primary caregivers. In 33% of cases (41 of
123), the partner was the primary caregiver and 54% of the time,
responsibility was shared (66 of 123). The option ‘other’ was
reported by 11% of respondents.
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Working hours

Thirty-five per cent of respondents reported working between
40 and 50 hours per week (54 of 156), 25% worked between 50
and 60 hours (39 of 156), and 31% 40 hours (46 of 156) or less.
Eleven per cent work more than 60 hours a week (17 of 156).
Most respondents reported that outpatient clinics, together with
ward rounds or surgery, accounted for between 30% and 40% of
the workload on average, followed by administration (20%), while
teaching and research each contributed less than 10%. Forty per
cent of respondents reported between two and four weekday calls
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Table lll: Stanford Professional Fulfiiment Index (PFI) questions and scores broken down into each of the three sub-categories and summarised overall

burnout results

Professional fulfilment*

| feel happy at work

| feel worthwhile at work

My work is satisfying to me

| feel in control when dealing with difficult problems at work
My work is meaningful to me

I’'m contributing professionally in the ways | value the most

Overall professional fulfilment

Work exhaustion*

During the past two weeks | have felt:

A sense of dread when | think about work | have to do
Physically exhausted at work

Lacking in enthusiasm at work

Emotionally exhausted at work

Overall work exhausted

Interpersonal disengagement?

During the past two weeks my job has contributed to my feeling:
Less empathetic with my patients

Less empathetic with my colleagues

Less sensitive to others’ feelings/emotions

Less interested in talking to my patients

Less connected with my patients

Overall interpersonally disengaged

Burnout

Categorical variables expressed with counts and percentages of total

Average score Category Counts (n) % of total

3.82
3.54
3.85
3.89
3.63
4.21
3.81

No 25 (156) 16%

Yes 131 (156) 84%
2.711
2.54
2.76
2.70
2.85

No 22 (156) 14%

Yes 134 (156) 86%
2.23

21

222
2.26
2.15
224

No 37 (156) 24%

Yes 119 (156) 76%

No burnout 43 (156) 28%

Burnout 113 (156) 72%

*Professional fulfilment was scored on a scale of 0—4, where 0 is not true and 4 is entirely true
#Work exhaustion and interpersonal disengagement scored on a scale of 0—4, where 0 is not at all and 4 is very much

per month (62 of 155), and 77% (119 of 155) reported between
zero and two weekend calls per month. A median of three times
per week was reported for sports participation (IQR 1-4), and
a median of five hours per week was spent on hobbies (IQR
3-10). Time spent sleeping both on call and off call were similar,
with medians of six hours (IQR 4-7) and seven hours (IQR 6-7)
reported, respectively. Table Il summarises these findings.

Results of Stanford PFI

Table Il represents the results of the Stanford PFI. Eighty-four per
cent (131 of 156) of respondents were found to be professionally
fulfilled (PF), scoring a median of 3.9 (IQR 3.3—4.5) for these six
questions. Eighty-six per cent (134 of 156) scored 1.33 or more
for the four questions assessing work exhaustion (WE), and
76% (119 of 156) scored 1.33 or more for the six interpersonal
disengagement (ID) questions, with median scores of 2.8 (IQR
1.8-3.8) and 2.17 (IQR 1.3-3.0) respectively. Burnout was present
in 72% (113 of 156) of respondents (combined average WE and ID
scores 1.33 or greater).

Causes of burnout

Regarding causes of burnout, too many bureaucratic tasks’
(70%; 107 of 153), ‘lack of compensation’ (41%; 63 of 153)
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and ‘government regulations’ (40%; 61 of 153) were selected
most frequently (Figure 1). For female respondents, additional
contributors to burnout were commonly ‘feeling of responsibility to
others’ (63%; 10 of 16), ‘gender bias from colleagues’ (56%; 9 of
16), and ‘gender bias from patients’ (50%; 8 of 16). Most people
managed their burnout with exercise (68%; 105 of 155), hobbies
(57%; 88 of 155) or taking leave (64%; 99 of 155) (Figure 2).

Workplace distress conditions

Of the screening questions for workplace distress conditions
captured in Table IV, the most notable findings were that 84% of
respondents (130 of 155) screened positive for moral injury, 71%
(110 of 155) screened positive for at least one approval addiction
question, and 93% (143 of 154) screened positive for at least one
question about second victim syndrome. Two-thirds of respondents
(104 of 155) screened positive for compassion fatigue.

Effect of burnout on respondents

Burnout had a large or severe effect on 24% (37 of 155) of
respondents, moderate effect on 37% (58 of 155), and a small or
minimal effect on 39% (60 of 155) of respondents, respectively.
Burnout impacted relationships in 51% (79 of 154) of cases. Thirty-
six per cent (56 of 155) of respondents said they would take a
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Table IV: Screening questions and results for each of the five associated workplace distress conditions

Moral injury No Yes
E::I?h)éc;:ef(;;r;:jeﬁz;sggJFhiz?E;t;on where you felt patient care was compromised due to failure of the 25 (155) 16% 130 (155) 84%
Approval addiction No Yes
Is your happiness dependent on what others think of you? 86 (154) 56% 68 (154) 44%
Do you struggle to say ‘NO'? 45 (155) 29% 110 (155) 71%
Compassion satisfaction & fatigue No Yes
Do you think you have ever felt fatigued by dealing with a patient who has experienced trauma? 51 (155) 33% 104 (155) 67%
Do you get satisfaction from being able to help patients? 156 (156) 100%
Imposter phenomenon No Yes
s oS kel a8 & conseauence of ek o ‘being m th fght place at e rght mer - 9919263 53(152)35%
a?eﬁi(;ue ;i?gsityr:;rc:) (teorcae(i:\?:ge%%r:;p::%in;i l<J)ra ;;:)ise due to fear you will be ‘found out’ as a fraud or not as 109 (154) 71% 45 (154) 29%
Second victim syndrome No Yes
.1:/; r}]/(s)lLtj) E’,I)t physically or psychologically distressed by a negative patient outcome for which you felt 11 (154) 7% 143 (154) 93%
CH;:ngsde;gjrrisgiee :)rtci)cr,r:1 ?feyg;erv;%ﬁig:gstion negatively affected your desire to work, attend work, or 69 (143) 48% 74 (143) 52%
Categorical variables expressed with counts and percentages of total.
Table V: Univariate analysis of factors significantly associated with burnout
Burnout No burnout p-value OR 95% CI Power
Qualification (n = 155) Ref: specialist 0.022 0.022 0.04-0.78 81%
Specialist 88/128 (69%) 40/128 (31%)
Registrar 25/27 (93%) 2127 (7%)
Dependants (median, IQR)
How old is the oldest child? 13 (8-24) 28 (16-31) 0.002 0.95 0.91-0.98 90%
How old is the youngest child? 8 (3-18) 23 (8-29) <0.001 0.94 0.90-0.97 95%
On-call hours of sleep 5(2.14) 6.2 (1.49) 0.003 0.68 0.53-0.88 97%
Hours at work 37/40 (92%) 3/40 (8%) 0.005 6.00 1.74-20.76 94%
Lack of free time 47/51 (92%) 4/51 (8%) <0.001 6.41 2.14-19.23 99%
Work-life imbalance 46/52 (88%) 6/52 (12%) 0.005 3.89 1.51-10.02 89%
Moral injury 101/130 (78%) 29/130 (22%) 0.003 3.77 1.55-9.16 81%
Compassion fatigue 113 (72%) 43/156 (28%) < 0.001 4.59 2.17-9.71 99%
Impact burnout on life (n = 155) Ref: ‘no impact’ < 0.001 2.92 1.94-4.41 100%
No impact 8/29 (28%) 21/29 (72%)
Little/minimal impact 21/31 (68%) 10/31 (32%)
Moderate impact 50/58 (86%) 8/58 (14%)
Large impact 26/29 (90%) 3/29 (10%)
Severe impact 7/8 (87.5%) 1/8 (12.5%)
Impact of burnout on relationships (n = 154) Ref: ‘yes’ < 0.001 0.34 0.18-0.63 97%
Yes 69/79 (87%) 10/79 (13%)
No 37/66 (56%) 29/66 (44%)
Prefer not to answer 6/9 (67%) 3/9 (33%)

Coping mechanisms
Alcohol 39/44 (89%) 5/44 (11%) 0.008 3.90 1.42-10.72 85%

Categorical variables were expressed as frequencies and percentages. Continuous variables were expressed as medians and interquartile ratios. Relationships between
variables and the primary binary outcome, burnout, are expressed as odds ratios and 95% confidence intervals. Significance level set at p < 0.05. Reference categories listed
alongside category label.

OR: odds ratio; Cl: confidence interval; Ref: reference
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salary reduction to improve their work-life balance. Nine per cent
(14 of 156) were on treatment for mood disorders and 10% (15
of 155) reported having experienced suicidal ideation. Eighteen
per cent (28 of 155) had sought professional help for burnout or
depression. Sixty-six per cent of respondents (101 of 154) reported
their workplace did not have a mechanism to detect burnout, and
64% (99 of 156) reported their workplace did not have a programme
to manage burnout. If burnout management programmes were
available, most people had not attended them (80%; 16 of 20),
and if programmes became available, 38% (58 of 153) reported it
‘unlikely’ that they would attend. Thirty-nine per cent (61 of 156) of
respondents provided suggestions for improving burnout. Thirty per
cent (18 of 61) suggested that system changes at the government
and institutional level would reduce burnout most effectively.
Improving communication, support and social relationships among

More sleep
on call

Older age of
youngest child

Older age of
oldest child

Specialist
qualification

[ [ I |
0.0 0.5 1.0 1.5 2.0

Decreased burnout Increased burnout

Odds ratio with 95% confidence interval

Figure 3. Univariate logistic regression analyses for demographic and
call-related risk factors associated with objectively measured burnout.
These relationships are presented as odds ratios and 95% confidence
intervals. Univariate analyses are only presented for variables with post
hoc power exceeding 80%.

| have not asked a colleague to prescribe medication for me

Using alcohol to cope with burnout

Burnout has not impacted my personal relationships

Burnout has had a moderate to severe impact on my life

colleagues (20%; 12 of 61), improved staffing complement and
staff efficacy (20%; 12 of 61), and reduced working hours (18%; 11
of 61) were other common suggestions.

Univariate analysis and multiple regression model

Table V provides a summary of the variables associated with
burnout. Of the demographic and call-related characteristics, ‘age
of youngest child’ (p < 0.001), ‘age of oldest child’ (p = 0.002) and
on-call hours of sleep (p = 0.003), were inversely associated with
burnout. That is to say; burnout was associated with respondents
who had younger children and fewer hours of sleep on call.
Burnout was associated with being a registrar (p = 0.022), with
no association to the current year of training (Figure 3). There
was no association between practice sector, gender, relationship
status or workload. Of the self-reported causes of burnout,

Work-life
imbalance -
Lack of o
free time
Hours spent
at work -
\ T T 1
0.0 0.1 1.0 10.0 100.0

Decreased burnout Increased burnout

Odds ratio with 95% confidence interval

Figure 4. Univariate logistic regression analyses for self-reported
causative factors and their association with objectively measured burnout.
These relationships are presented as odds ratios and 95% confidence
intervals. Univariate analyses are only presented for variables with post
hoc power exceeding 80%.

Decreased burnout

| |
0.1 1.0 10.0 100.0

Increased burnout

Odds ratio with 95% confidence interval

Figure 5. The above table represents univariate logistic regression analyses for behavioural changes as well as social changes and their association with
objectively categorised burnout. These relationships are presented as odds ratios and 95% confidence intervals. Univariate analyses are only presented for

variables with post hoc power exceeding 80%.
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Table VI: Univariate analysis of COVID effects on survey responses

Burnout

No burnout  p-value OR 95% CI Power

COVID effects on work-life characteristics

Has COVID affected your sleep? (n = 146) Ref: ‘no’
Yes
No

How severe has the impact of COVID been on your sleep? (n = 52)
Ref: ‘minimal’

Minimal effect
Mild effect
Moderate effect
Severe effect
Maximal effect

Has the impact burnout has on your life been affected by COVID?
(n = 155) Ref: ‘yes, increased’

Yes, increased the impact on my life
Yes, decreased the impact on my life
No, COVID has had no effect my experience of burnout

Has COVID altered your selection of causes burnout? (n = 156)
Ref: ‘yes, more options’

Yes, | have selected more options
Yes, | have selected fewer options
No

The effect of COVID on my mood disorder (n = 152) Ref: ‘yes, COVID
has worsened’

Yes, COVID has worsened my experience of mood disorder
Yes, COVID has improved my experience of mood disorder

No, COVID has no effect on the experience of my mood disorder

COVID effects on Stanford PFI

Has COVID affected your PF score? (n = 155) Ref: ‘yes, closer to 4’
Yes, more results closer to 4 (i.e. more professionally fulfilled)
Yes, more results closer to O (i.e. less professionally fulfilled)
No change

Has COVID affected your WE score? (n = 155) Ref: ‘yes, closer to 4’
Yes, more results closer to 4 (i.e. more work exhaustion)
Yes, more results closer to 0 (i.e. less work exhaustion)
No change

Has COVID affected your ID score? (n = 155) Ref: ‘yes, closer to 4’
Yes, more results closer to 4 (i.e. more interpersonally disengaged)
Yes, more results closer to 0 (i.e. less interpersonally disengaged)

No change

0005 396 153-1025  94%
62/94 (66%)  32/94 (34%)
46/52 (88%)  6/52 (12%)
0004 566  1.73-1854  94%
1/4 (25%) 3/4 (75%)
6/7 (86%) 117 (14%)
20022 (91%)  2/22 (9%)
16/16 (100%)  0/16 (0%)
3/3 (100%) 0/3 (0%)
<0001 030  0.19-048  100%
7277 (94%)  5/77 (6%)
6/11(55%)  5/11 (45%)
35/67 (52%)  32/67 (48%)
<0.001 037  022-064  100%
4447 (94%)  3/4T (6%)
1217 (T1%)  5/17 (29%)
57/92 (62%)  35/92 (38%)
0022 029  0.10-084  99%
22/22 (100%)  0/22 (0%)
0/2 (0%) 2/2 (100%)
87/128 (68%) 41/128 (32%)
0014 046 025085  71%
1117 (65%)  6/17 (35%)
51/53 (96%)  2/53 (4%)
51/85 (60%)  34/85 (40%)
<0001 027  0.16-046  100%
51/56 (91%)  5/56 (9%)
30/34 (88%)  4/34 (12%)
32/65 (49%)  33/65 (51%)
<0001 030  0.17-053  100%
43/46 (93%)  3/46 (7%)
27/33 (82%)  6/33 (18%)
43176 (57%)  33/76 (43%)

Categorical variables were expressed as frequencies and percentages. Continuous variables were expressed as medians with interquartile ranges. Relationships between
variables and the primary binary outcome, burnout, are expressed as odds ratios and 95% confidence intervals. Significance level set at p < 0.05. Reference categories listed

alongside category label.

OR: odds ratio; Cl: confidence interval; Ref: reference; PF: professionally fulfilled; WE: work exhaustion; ID: interpersonally disengaged

respondents that selected ‘hours at work’, ‘lack of free time’ and
‘work—life imbalance’ as causes of burnout, were more likely to
have measured burnout (Figure 4). No coping mechanisms were
found to be associated with reduced burnout, but if respondents
selected ‘alcohol’ as a coping mechanism, they had an increased
risk of burnout (Figure 5). Screening positive for moral injury or one
measure of compassion fatigue, placed respondents at increased
risk of burnout. Burnout was associated with the graded ‘impact of
burnout’ measure (the greater the reported impact, the greater the
risk of burnout), as well as to the reported impact on relationships.

The multiple regression model that best explained the presence
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of burnout included the following factors: ‘lack of free time’,
compassion fatigue, alcohol as a coping mechanism, ‘impact
of burnout on life’, ‘impact of burnout on relationships’, age of
children and on-call hours of sleep. Compassion fatigue, and the
impact of burnout on relationships were found to be independently
associated with burnout.

Impact of COVID on burnout

We found several associations between COVID and measured
burnout (Table VI). Respondents who reported that COVID had
affected their sleep, had an increased risk of burnout, with the
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majority of respondents with burnout recording it had a moderate to
maximal effect on their sleep. Selection of ‘COVID has increased
the impact of burnout on my life’, ‘I have selected more burnout
causes’ and ‘COVID has worsened my experience of my mood
disorder’ were all positively associated with increased risk of
burnout. Concerning the Stanford PFI objective burnout measure
and COVID, in all three sub-categories, most respondents reported
that COVID had moved all their scores closer to zero, in essence
decreasing their burnout score. This was associated with a reduced
risk of burnout for most respondents (Table V).

Discussion

We found a burnout rate of 72% in South African orthopaedic
surgeons and trainees, which falls on the higher end of the
spectrum compared to international studies (between 16% and
85%).5

Numerous studies have identified several common associations
with burnout and recognised groups within the health professions
at higher risk of developing burnout.2832 The majority of
associations reported with burnout are health-system related or
work environment issues such as: lack of autonomy, too many
bureaucratic tasks, administrative responsibilities, high workload,
remuneration, working hours and calls (correlated to sleep
deprivation).248.1011.141533-3 The other causes pertain to work-life
imbalance including: having dependants and inability to balance
work and family responsibilities.257.11:3236 Specific groups shown to
be at greater risk for developing burnout comprise: physicians of
younger age, female gender and trainees.2%

In our cohort, we found similar risk factors, such as having
children of younger age and fewer on-call hours of sleep. Although
most respondents reported that burnout was caused by ‘lack of
compensation’ and ‘bureaucratic tasks’, the factors that placed
them at increased risk were rather, ‘hours at work’, ‘lack of free
time’ and ‘work-life imbalance’. The significantly higher rate of
burnout in registrars compared to specialists is consistent with
findings from the USA and Australia.’° This is a concern for
training coordinators, as among many implications, burnout has
notably been shown to contribute to poorer examination results.*
We found no association between gender and burnout in our study;
however, the study was underpowered to detect a difference.

Physicians attending to cancer patients have been shown to
have an increased risk of burnout, and in the orthopaedic context
specifically, the highest rates of burnout were in arthroplasty
surgeons in China (85%).1°4' Neither arthroplasty nor orthopaedic
oncology were found to be associated with burnout in our study.
Identifying as a paediatric subspecialist tended towards being
protective against burnout but was underpowered to detect
significance. This was an unanticipated finding. The Paediatric
Orthopaedic Association of North America (POSNA) reports
burnout of 38% among their members, while 28% (two of seven) of
orthopaediatric specialists in our cohort had burnout.®

Once burnout has been established, international reports show
that it contributes to: higher rates of depression and suicidal
ideation, broken relationships, increased alcohol and drug use,
and reduced work satisfaction.”81%-'3 Suicidal ideation rate (10%)
in our cohort was similar to that of a USA Medscape study (13%)
in which orthopaedic surgeons had the second highest rate across
the specialities represented.

Also from the Medscape report was the finding that 47% of work-
places do not have programmes to manage burnout, compared
to 63% in our cohort.™ In addition, the Medscape respondents
reported that even if workplace programmes to manage burnout
did exist, 42% of them would be unlikely to attend it, similar to
38% reporting this in our cohort. The Medscape respondents
reported ‘fear of stigma in the workplace’, or felt the condition was
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not ‘severe’ enough to warrant attendance at such a programme
as reasons for unlikely attendance. Irrespective, participation
in wellness programmes has only minimally improved burnout
scores; likewise, resilience training studies reflect conflicting
results.”123% We feel that this is because the main causal agent
is at the system or organisation level, rather than as a result of an
individual’s behaviours. One of our respondents put it eloquently:
‘The likelihood that | would participate in any burnout program would
depend on whether | perceive the program to be useful. Viewing
burnout as something that can be addressed at the individual level
is pointless. It does not help to tell someone to exercise or meditate
or something when they are being traumatised by an external
system that doesn’t allow time for those things anyway.” This
emphasises our finding that no self-reported coping mechanisms
were found to be protective against burnout. In addition, it echoes
the current research direction, which has shifted focus toward
changes that need to occur at a system or organisational level,
such as administrative support, reduced working hours, supportive
mentorship and advocacy for member support in medical societies,
which hold promise.+10.11.14

With the advent of COVID-19, the South African health system
has seen an increase in burnout due to increased demand for
already strained resources.*? Fear of contracting the virus, fear
of infecting family members, and reduced staffing have also been
contributory.*® Younger doctors, female doctors and trainees remain
at higher risk of burnout during the pandemic.*+4¢ Interestingly, there
are conflicting reports of burnout rates in healthcare workers that
are in direct contact with COVID-positive patients. Some studies
report reduced burnout rates or no difference in burnout rates.*748
Those who have lower burnout rates than their colleagues may
be benefiting from ‘a return of a sense of autonomy’, or ‘the ability
to display altruism’, or ‘the ability to relate to their patients’, argue
Hartzband and Groopman.®

We explored the possible confounding nature of the COVID
pandemic on our findings. Consistent with Medscape’s National
(US) Physician burnout reports from successive years (2019-
2021), where orthopaedic surgeon burnout decreased after the
onset of COVID (from 38% in 2019 to 34% and 33% in 2020 and
2021 respectively), respondents in our study indicated that their
selections on the measured burnout index were typically reduced
since the advent of the pandemic. It bears mentioning that these
responses are subject to recall bias. However, should this result
be an accurate reflection of burnout during this time, we surmise
that the majority representation of orthopaedic specialists, private
sector practitioners, had a reduced workload due to elective
surgery restrictions, and that could have contributed to this finding.

In addition to this bias, there were other limitations. A priori
sample size estimates for the regression model we utilised would
have necessitated a 27% response rate; however, our response
rate was 16%. Although this was comparable to previous studies in
orthopaedic cohorts (the majority of which quote rates around 20%,
but range from 6-94%), it meant that our study was underpowered
to detect significance for several variables.® Burnout studies
regularly experience poor response rates. It is likely this reflects
a lack of time to complete extensive questionnaires with minimal
incentive, which we believe to be true in our context.?

In our questionnaire, we used the Stanford PFI Measure. While
it is a validated burnout measurement scale, it limited comparison
to only those studies that used this measure or those that reported
an overall burnout score. We deemed this acceptable, however,
as overall burnout was our outcome of interest. Furthermore, the
information sheet and consent form detailed that the survey aimed
to evaluate the presence of burnout in orthopaedic surgeons. This
could have introduced response bias and exhibited a priming effect
on results. However, some of the questions explicitly asked about
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‘burnout’, and as such, the investigators felt this effect would have
occurred despite blinding respondents.

Respondents were blinded to the fact that we screened for other
associated workplace distress conditions, for which we found high
rates in all five conditions. This uncovered a knowledge dearth that
warrants further investigation. Other gaps we did not explore in
this study include whether burnout rates differ between provinces
within South Africa, or across rural and urban boundaries, findings
which have been detected in previous burnout investigations both
in South Africa and abroad.519.22.49.50

Conclusion

Burnout is prevalent in the South African orthopaedic community
(72%). Registrars are particularly vulnerable, and further investi-
gation is necessary to identify risk factors particular to this group.
Modifiable system-based risk factors, and thus potential targets for
initiatives to reduce the burnout rate, included: ‘hours at work’ and
‘lack of free time’. High rates of positive screening for associated
workplace distress conditions warrants further investigation.

Additional information

Should you, after reading this article, recognise the symptoms of
burnout in yourself and desire support, psychological assistance
is available to you by contacting the Healthcare Workers Care
Network helpline at 0800 21 21 21.

Alternatively, the South African Orthopaedic Association has
initiated a Mentorship Programme, available to all members of the
SAOA. To get in touch, please email inffo@saoa.org.za.

Acknowledgements
The South African Orthopaedic Association, for recognising the importance of the
well-being of their members and supporting this initiative.

Ethics statement

The authors declare that this submission is in accordance with the principles laid down
by the Responsible Research Publication Position Statements as developed at the
2nd World Conference on Research Integrity in Singapore, 2010.

The study complied with the South African Department of Health ethics guidelines
(2015), and the University of KwaZulu-Natal policy on research ethics. Prior to
commencement of this research, the appropriate ethical approval was obtained from
the Biomedical Research Ethics Committee of UKZN (BREC/00002150/2020).

Declaration

The authors declare authorship of this article and that they have followed sound
scientific research practice. This research is original and does not transgress
plagiarism policies.

Author contributions

MO: protocol revision, data capture, data analysis, first draft preparation, manuscript
revision

NF: protocol revision, initial design of data capture tool, draft manuscript review and
revision

MS: data analysis and critical review of manuscript draft and revisions for statistical
method, preparation of statistical figures

PW: SAOA support of research initiative, review of data capture tool, draft manuscript
and revision review

RGV: protocol revision, draft manuscript and revision review

LCM: conceptualisation, protocol development, review of data capture tool, data
analysis, draft manuscript and revision

ORCID

O’Connor M https://orcid.org/0000-0001-8864-4916
Ferreira N  https://orcid.org/0000-0002-0567-3373
Smith M https://orcid.org/0000-0002-6954-153X
Venter RG  https://orcid.org/0000-0003-0022-6969
Marais LC  https://orcid.org/0000-0002-1120-8419

O’Connor M et al. SA Orthop J 2022;21(3)

References

1.
2.

20.

21,

22.

23.

24,

25.

26.

27.

28.

World Health Organization. ICD-11. 2021.

Shanafelt TD, Balch CM, Bechamps GJ, et al. Burnout and career satisfaction
among American surgeons. Ann Surg. 2009;250(3):463-71. https://doi.org/10.1097/
SLA.0b013e3181ac4dfd

Kane L. Medscape National Physician Burnout & Suicide Report 2020. 15 January 2020.
Medscape; 2020.

Ames SE, Cowan JB, Kenter K, Emery S, Halsey D. Burnout in orthopaedic surgeons: a
challenge for leaders, learners, and colleagues: AOA critical issues. J Bone Joint Surg Am.
2017;99(14):e78. https://doi.org/10.2106/JBJS.16.01215

Hui RWH, Leung KC, Ge S, et al. Burnout in orthopaedic surgeons: A systematic review. J
Clin Orthop Trauma. 2019;10(Suppl 1):S47-S52. https://doi.org/10.1016/j.jcot.2019.01.028
Naidoo T, Tomita A, Paruk S. Burnout, anxiety and depression risk in medical doctors
working in KwaZulu-Natal Province, South Africa: Evidence from a multi-site study of
resource-constrained government hospitals in a generalised HIV epidemic setting. PLoS
One. 2020;15(10):€0239753. https://doi.org/10.1371/journal.pone.0239753

Daniels AH, DePasse JM, Kamal RN. Orthopaedic surgeon burnout: diagnosis, treatment,
and prevention. J Am Acad Orthop Surg. 2016;24(4):213-19. https://doi.org/10.5435/
JAAOS-D-15-00148

Shanafelt TD, Boone S, Tan L, et al. Burnout and satisfaction with work-life balance among
US physicians relative to the general US population. Arch Intern Med. 2012;172(18):1377-
85. https://doi.org/10.1001/archinternmed.2012.3199

Han S, Shanafelt TD, Sinsky CA, et al. Estimating the attributable cost of physician burnout
in the United States. Ann Intern Med. 2019;170(11):784-90. https://doi.org/10.7326/
M18-1422

Zhang JQ, Riba L, Magrini L, et al. Assessing burnout and professional fulfillment in breast
surgery: results from a national survey of the American Society of Breast Surgeons. Ann
Surg Oncol. 2019;26(10):3089-98. https://doi.org/10.1245/s10434-019-07532-3
Sciences-Engineering-Medicine TNAo. Taking action against clinician burnout: a systems
approach to professional well-being. Washington, DC; 2019.

Sohani ZN, Kandasamy S. Burning out: resilience isn't enough. OE:Insights. 2021;14
Sandstrdm A, Rhodin IN, Lundberg M, Olsson T, Nyberg L. Impaired cognitive performance
in patients with chronic burnout syndrome. Biol Psychol. 2005;69(3):271-79. https://doi.
org/10.1016/j.biopsycho.2004.08.003

Kane L. Medscape National Physician Burnout & Suicide Report 2021. 22 January 2021.
Medscape; 2021.

Sargent MC, Sotile W, Sotile MO, Rubash H, Barrack RL. Quality of life during orthopaedic
training and academic practice. Part 1: orthopaedic surgery residents and faculty. J Bone
Joint Surg Am. 2009;91(10):2395-405. https://doi.org/10.2106/JBJS.H.00665

Carter CW, Talwalkar V, Weiss JM, Schwend RM, Goldberg MJ. Pediatric orthopaedists are
not immune: characterizing self-reported burnout rates among POSNA members. J Pediatr
Orthop. 2020;40(6):e527-31. https://doi.org/10.1097/BP0O.0000000000001440

Physician burnout: a global crisis. Lancet. 2019;394(10193):93. https://doi.org/10.1016/
S0140-6736(19)31573-9

Peltzer K, Mashego T, Mabeba M. Short communication: occupational stress and burnout
among South African medical practitioners. Stress Health. 2003;19(5):275-80. https://doi.
org/10.1002/smi.982

Rossouw L, Seedat S, Emsley RA, et al. The prevalence of burnout and depression in
medical doctors working in the Cape Town Metropolitan Municipality community healthcare
clinica and distric hospitals of the Provincial Government of the Western Cape: a
cross-sectional study. S Afr Fam Pract. 2013;55(6):567-73. https://doi.org/10.1080/2078620
4.2013.10874418

Stodel JM, Stewart-Smith A. The influence of burnout on skills retention of junior doctors at
Red Cross War Memorial Children’s Hospital: a case study. S Afr Med J. 2011;101(2):115-
18. https://doi.org/10.7196/sam].4431

Avramenko S, Valli A, Hope GB, et al. Stress and burnout in one of the hospitals in Gauteng.
S Afr J Psychol. 2014;20:114-15.

Liebenberg AR, Coetzee Jnr JF, Conradie HH, Coetzee JF. Burnout among rural hospital
doctors in the Western Cape: Comparison with previous South African studies. Afr J Prim
Health Care Fam Med. 2018;10(1):e1-e7. https://doi.org/10.4102/phcfm.v10i1.1568

Dean W, Talbot S, Dean A. Reframing clinician distress: moral injury not burnout. Fed Pract.
2019;36(9):400-402.

Cocker F, Joss N. Compassion fatigue among healthcare, emergency and community
service workers: a systematic review. Int J Environ Res Public Health. 2016;13(6):618.
https://doi.org/10.3390/ijerph 13060618

Kelly JD. Your best life: overcoming approval addiction. Clin Orthop Relat Res.
2020;478(8):1733-34. https://doi.org/10.1097/CORR.0000000000001265

Sakulku J. The imposter phenomenon. J Behav Sci. 2011;6(1):75-97. https://doi.
org/10.14456/ijbs.2011.6

Ozeke O, Ozeke V, Coskun O, Budakoglu Il. Second victims in health care: current
perspectives. Adv Med Educ Pract. 2019;10:593-603. https://doi.org/10: 593-603.10.2147/
AMEP.S185912

Mantri S, Lawson JM, Wang Z, Koenig HG. Identifying moral injury in healthcare
professionals: the moral injury symptom scale-HP. J Relig Health. 2020;59(5):2323-40.
https://doi.org/10.1007/s10943-020-01065-w

Page 141


https://orcid.org/0000-0001-8864-4916
https://orcid.org/0000-0002-0567-3373
https://orcid.org/0000-0002-6954-153X
https://orcid.org/0000-0003-0022-6969
https://orcid.org/0000-0002-1120-8419
https://doi.org/10.1097/SLA.0b013e3181ac4dfd
https://doi.org/10.1097/SLA.0b013e3181ac4dfd
https://doi.org/10.2106/JBJS.16.01215
https://doi.org/10.1016/j.jcot.2019.01.028
https://doi.org/10.1371/journal.pone.0239753
https://doi.org/10.5435/JAAOS-D-15-00148
https://doi.org/10.5435/JAAOS-D-15-00148
https://doi.org/10.1001/archinternmed.2012.3199
https://doi.org/10.7326/M18-1422
https://doi.org/10.7326/M18-1422
https://doi.org/10.1245/s10434-019-07532-3
https://doi.org/10.1016/j.biopsycho.2004.08.003
https://doi.org/10.1016/j.biopsycho.2004.08.003
https://doi.org/10.2106/JBJS.H.00665
https://doi.org/10.1097/BPO.0000000000001440
https://doi.org/10.1016/S0140-6736(19)31573-9
https://doi.org/10.1016/S0140-6736(19)31573-9
https://doi.org/10.1002/smi.982
https://doi.org/10.1002/smi.982
https://doi.org/10.1080/20786204.2013.10874418
https://doi.org/10.1080/20786204.2013.10874418
https://doi.org/10.7196/samj.4431
https://doi.org/10.4102/phcfm.v10i1.1568
https://doi.org/10.3390/ijerph13060618
https://doi.org/10.1097/CORR.0000000000001265
https://doi.org/10.14456/ijbs.2011.6
https://doi.org/10.14456/ijbs.2011.6
https://doi.org/10: 593-603.10.2147/AMEP.S185912
https://doi.org/10: 593-603.10.2147/AMEP.S185912
https://doi.org/10.1007/s10943-020-01065-w

29.

30.

31,
32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Bride BE, Radey M, Figley CR. Measuring compassion fatigue. Clin Soc Work J.
2007;35:155-63. https://doi.org/10.1007/510615-007-0091-7

Chrisman SM, Pieper WA, Clance PR, Holland CL, Glickauf-Hughes C. Validation of the
Clance Imposter Phenomenon Scale. J Pers Assess. 1995;65(3):456-67. https://doi.
0rg/10.1207/s15327752jpa6503_6

jamovi. The jamovi project. Version 1.6 ed. 2021.

Shanafelt TD, West CP, Sinsky C, et al. Changes in burnout and satisfaction with work-life
integration in physicians and the general US working population between 2011 and 2017.
Mayo Clin Proc. 2019;94(9):1681-94. https://doi.org/10.1016/j.mayocp.2018.10.023
Drozdowicz L. Physician wellness programs are lipstick on a pig. In: Pho K, editor.
KevinMDcom - Social media’s leading physician voice; 2017.

Shanafelt TD, Sinsky C, Dyrbye LN, Trockel M, West CP. Burnout among physicians
compared with individuals with a professional or doctoral degree in a field outside of
medicine. Mayo Clin Proc. 2019;94(3):549-51. https://doi.org/10.1016/j.mayocp.2018.11.035
Hartzband P, Groopman J. Physician burnout, interrupted. N Engl J Med. 2020;382(26):
2485-87. https://doi.org/10.1056/NEJMp2003149

Saleh KJ, Quick JC, Sime WE, Novicoff Wm, Einhorn TA. Recognizing and preventing
burnout among orthopaedic leaders. Clin Orthop Relat Res. 2009;467(2):558-65. https://doi.
org/10.1007/511999-008-0622-8

Sargent MC, Sotile W, Sotile MO, Rubash H, Barrack RL. Stress and coping among
orthopaedic surgery residents and faculty. J Bone Joint Surg Am. 2004;86(7):1579-86.
https://doi.org/10.2106/00004623-200407000-00032

Arora M, Diwan AD, Harris IA, Prevalence and factors of burnout among Australian
orthopaedic trainees: a cross-sectional study. J Orthop Surg (Hong Kong). 2014;22(3):374-
77. hitps://doi.org/10.1177/230949901402200322

Driesman AS, Strauss EJ, Konda SR, Egol KA. Factors associated with orthopaedic resident
burnout: a pilot study. J Am Acad Orthop Surg. 2020;28(21):900-906. https://doi.org/10.5435/
JAAQOS-D-19-00648

Strauss EJ, Markus DH, Kingery MT, et al. Orthopaedic resident burnout is associated with
poor in-training examination performance. J Bone Joint Surg Am. 2019;101(19):e102. https://
doi.org/10.2106/JBJS.18.00979

Zheng H, Shao H, Zhou Y. Burnout among Chinese adult reconstructive surgeons:
incidence, risk factors, and relationship with intraoperative irritability. J Arthroplasty.
2018;33(4):1253-57. https://doi.org/10.1016/j.arth.2017.10.049

Mbebe A. SA healthcare workers struggling from burnout as COVID-19 outbreak
intensifies. Power 987 2020. Available from: https://www.power987.co.za/news/
sa-healthcare-workers-struggling-from-burnout-as-covid-19-outbreak-intensifies/

Dzau VJ, Kirch D, Nasca T. Preventing a parallel pandemic — a national strategy to protect
clinicians’ well-being. New Engl J Med. 2020;383(6):513-15. https://doi.org/10.1056/
NEJMp2011027

Jalili M, Niroomand M, Hadavand F, et al. Burnout among healthcare professionals
during COVID-19 pandemic: a cross-sectional study. Int Arch Occup Environ Health.
2021;94(6):1345-52. https://doi.org/10.1007/s00420-021-01695-x

Matsuo T, Kobayashi D, Taki F, et al. Prevalence of health care worker burnout during
the coronavirus disease 2019 (COVID-19) pandemic in Japan. JAMA Netw Open.
2020;3(8):e2017271. https://doi.org/10.1001/jamanetworkopen.2020.17271

Kannampallil TG, Goss CW, Evanoff BA, et al. Exposure to COVID-19 patients increases
physician trainee stress and burnout. PLoS One. 2020;15(8):e0237301. https://doi.
org/10.1371/journal.pone.0237301

Wu'Y, Wang J, Luo C, et al. A comparison of burnout frequency among oncology physicians
and nurses working on the frontline and usual wards during the COVID-19 epidemic in
Wuhan, China. J Pain Symptom Manage. 2020;60(1):e60-e65. https://doi.org/10.1016/j.
jpainsymman.2020.04.008

Zerbini G, Ebigbo A, Reicherts P, et al. Psychosocial burden of healthcare professionals in
times of COVID-19 - a survey conducted at the University Hospital Augsburg. Ger Med Sci.
2020;18:Doc05. https://doi.org/10.3205/000281

Sirsawy U, Steinberg WJ, Raubenheimer JE. Levels of burnout among registrars and
medical officers working at Bloemfontein public healthcare facilities in 2013. S Afr Fam
Pract. 2016;58:213-18. https://doi.org/10.1080/20786190.2016.1198088

Saijo Y, Chiba S, Yoshioka E, et al. Job stress and burnout among urban and rural hospital
physicians in Japan. Aust J Rural Health. 2013;21(4):225-31. https://doi.org/10.1111/
ajr.12040

: |

Page 142

O’Connor M et al. SA Orthop J 2022;21(3)


https://doi.org/10.1007/s10615-007-0091-7
https://doi.org/10.1207/s15327752jpa6503_6
https://doi.org/10.1207/s15327752jpa6503_6
https://doi.org/10.1016/j.mayocp.2018.10.023
https://doi.org/10.1016/j.mayocp.2018.11.035
https://doi.org/10.1056/NEJMp2003149
https://doi.org/10.1007/s11999-008-0622-8
https://doi.org/10.1007/s11999-008-0622-8
https://doi.org/10.2106/00004623-200407000-00032
https://doi.org/10.1177/230949901402200322
https://doi.org/10.5435/JAAOS-D-19-00648
https://doi.org/10.5435/JAAOS-D-19-00648
https://doi.org/10.2106/JBJS.18.00979
https://doi.org/10.2106/JBJS.18.00979
https://doi.org/10.1016/j.arth.2017.10.049
https://doi.org/10.1056/NEJMp2011027
https://doi.org/10.1056/NEJMp2011027
https://doi.org/10.1007/s00420-021-01695-x
https://doi.org/10.1001/jamanetworkopen.2020.17271
https://doi.org/10.1371/journal.pone.0237301
https://doi.org/10.1371/journal.pone.0237301
https://doi.org/10.1016/j.jpainsymman.2020.04.008
https://doi.org/10.1016/j.jpainsymman.2020.04.008
https://doi.org/10.3205/000281
https://doi.org/10.1080/20786190.2016.1198088
https://doi.org/10.1111/ajr.12040
https://doi.org/10.1111/ajr.12040

	_Hlk105772567
	_Hlk105772834

