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Abstract Objective To assess the economic and professional impact (including teaching and
training) during the covid-19 pandemic, as well as the prevalence of major depressive
episode and generalized anxiety disorder, on shoulder and elbow surgeons in Brazil.
Methods Cross-sectional study carried out with surgeons who are members of the
Brazilian Society of Shoulder and Elbow Surgery (SBCOC). Sampling was non-probabi-
listic for convenience. The information was obtained through a self-administered online
questionnaire, through the SBCOC members' registered e-mails, using structured
questions and the Patient Health Questionnaire (PHQ-9) and Generalized Anxiety
Disorder-7 (GAD-7) instruments to screening for major depressive episode and
generalized anxiety disorder, respectively.
Results 119 participants were evaluated. The commitment in teaching was affirmed
by 87.7% of the surgeons, there was a reduction above 50% of the surgical volume for
about 4 out of 10 surgeons and reduction of the income above 50% for about 17.3%,
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Introduction

Cases of viral pneumonia caused by a previously unknown
pathogen were reported in Wuhan, People’s Republic of
China, in December 2019. A new coronavirus has been
identified, referred to as severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). The disease caused by SARS-
CoV-2, called covid-19 (coronavirus disease 2019), has
spread across the world. The World Health Organization
(WHO) declared a pandemic situation on March 11, 2020,
creating a global challenge, requiring the full attention of all
governments, institutions, international organizations,
health professionals and civil society.1,2

The social isolation and lockdown advocated by the world
health authorities were adopted, changing the dynamics of
care in emergency units.3 The institution of the Red Zones, in
addition to the fear of contracting the disease, limited
activities and people’s movement, reducing the incidence
of orthopedic trauma. These epidemiological changes eco-
nomically affected the institutions, professionals and teach-
ing of the specialty.4–8 Even though they are not part of the
front line of the pandemic, orthopedic surgeons were seri-
ously affected by the reduction in the workday, functional
adaptation, virtual care and a reduction in the number of

consultations and surgeries.9–11 Unprecedented, this class
witnessed the reduction of their earnings.12,13 The teaching
activities necessary to have excellent orthopedists were also
affected, suffering emergency adaptations to the virtual plan,
a reduction in the volume of surgeries and consultations, in
addition to difficulties in carrying out research. An increase
in the levels of depression and anxiety of this generation of
professionals was observed.14,15

Health professionals are not immune to mental disorders
arising from the psychological impact caused by a number of
factors that affect their health and the care system.16Despite
high prevalence of mental illness in the general population
during the pandemic, there are reports of even higher rates in
healthcare teams.17 Similar to the severe acute respiratory
syndrome pandemic in 2003, the psychology of medical
teams was affected and exacerbated the prevalence of such
illnesses.18–21 Following this trend, surgeons have high rates
of depression and anxiety all over the world.22 Such an
impact was reported in the United Kingdom, comparing
orthopedic surgeons with the general population.23 These
indices have followed a worldwide trend.2

In Brazil, professional and income damage during the
covid-19 pandemic, as well as the occurrence of mental
disorders, were not reported in orthopedists, nor within a

due to the fact that 55.5% of professionals did not have professional stability. Themajor
depressive episode had a prevalence of 26.7% in the sample, and generalized anxiety
disorder was presented by 20% of the surgeons.
Conclusion The combination of the negative impact on professional and financial
factorsmay have affected shoulder and elbow surgeons in Brazil, generating high rates
of anxiety and depression.

Resumo Objetivo Avaliar o impacto econômico e profissional (incluindo ensino e treina-
mento) durante a pandemia de covid-19, bem como a prevalência de episódio
depressivo maior e de transtorno de ansiedade generalizada, nos cirurgiões de ombro
e cotovelo do Brasil.
Métodos Estudo transversal realizado com os cirurgiões membros titulares da
Sociedade Brasileira de Cirurgia de Ombro e Cotovelo (SBCOC). A amostragem foi
não probabilística por conveniência. As informações foram obtidas por meio de
questionário online autoaplicado, através de divulgação pelo e-mail cadastrado dos
membros da SBCOC, utilizando questões estruturadas e os instrumentos Patient Health
Questionnaire (PHQ-9) e Generalized Anxiety Disorder-7 (GAD-7) para rastreio de
episódio depressivo maior e transtorno de ansiedade generalizada, respectivamente.
Resultados Foram avaliados 119 participantes. O comprometimento no ensino foi
afirmado por 87,7% dos cirurgiões, houve redução acima de 50% do volume cirúrgico
para cerca de 4 em cada 10 cirurgiões e redução da renda acima de 50% para cerca de
17,3%, sendo que 55,5% dos profissionais não apresentavam estabilidade profissional.
O episódio depressivo maior apresentou uma prevalência de 26,7% na amostra, e o
transtorno de ansiedade generalizada foi apresentado por 20% dos cirurgiões.
Conclusão A combinação do impacto negativo sobre fatores profissionais e financei-
ros pode ter afetado os cirurgiões de ombro e cotovelo do Brasil, gerando elevados
índices de ansiedade e depressão.

Palavras-chave

► Covid-19
► ortopedia
► renda
► trabalho
► saúde mental
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subspecialty. The aim of the present study was to describe
the economic and professional impact (including teaching
and training) during the covid-19 pandemic and to evaluate
the prevalence of major depressive episode (MDE) and
generalized anxiety disorder (GAD) in shoulder and elbow
surgeons from Brazil. Such a descriptionwill give visibility to
the subject, without previous description in the national
literature, allowing the dimensioning of these variables in
the class of shoulder and elbow surgeons in our country.

Materials and methods

This is a cross-sectional study where the sampling process
was non-probabilistic for convenience. Specialist shoulder
and elbow surgeons who are members of the Brazilian
Society of Shoulder and Elbow Surgery (SBCOC) were evalu-
ated. This society originated from the Shoulder and Elbow
Committee of the Brazilian Society of Orthopedics and
Traumatology in 1988, being responsible for evaluating
shoulder and elbow surgeons using strict criteria and award-
ing the title to its associate members. A posteriori power
calculation was performed in OpenEpi (https://www.
openepi.com/Power/PowerCross.htm) to verify the power
of the sample size for cross-sectional studies. Based on the
descriptive data on major depressive episodes and general-
ized anxiety disorder in the evaluated surgeons, it was found
that power was greater than 99% for both disorders, based on
a normal approximation.

Data was collected between October and November 2021,
through an online anonymous self-administered survey,
using the Google Forms platform. The questionnaires were
sent by SBCOC to the institutional e-mail of all members of
the society, after approval by the Research Ethics Committee
of the university. Two consecutive approaches were carried
out within a 15-day interval via e-mail. The questionnaire
was available to participants for a period of 30 days.

In the present study, the following economic and profes-
sional variables were evaluated: the length of professional
practice as a shoulder and elbow specialist in complete years,
the surgical volume (it got much worse, it got worse, it didn’t
change, it improved and it improved a lot), surgical volume
reduction (reduced less than 25%, reduced 26-50%, reduced
51-75% and reduced 76-100%), average monthly income (it
got much worse, got worse, did not change, improved and
improved a lot), reduction in average monthly income (re-
duced less of 25%, reduced 26-50%, reduced 51-75% and
reduced 76-100%), job stability (employee and non-employ-
ee), professional updating activities (more frequent, equal
and less frequent) and impairment of teaching activities
(no/yes).

The presence of MDE was assessed using the Patient
Health Questionnaire (PHQ-9). The instrument brings to-
gether nine symptoms presented in the Diagnostic and
Statistical Manual of Mental Disorders (DSM-IV). The fre-
quency of each symptom is scored on a four-point Likert scale
from 0 (not at all) to 3 (nearly every day). The final score is
obtained by a sum, ranging from0 to 27 points. In the present
study, a Portuguese versionmodified and validated by Santos

et al. in a Brazilian population-based study for the use of
PHQ-9 inMDE screening. The presence ofMDEwas identified
through the cutoff point � 9, proposed in such validation
study, which presented maximum sensitivity and specificity
of 77.5% and 86.7%, respectively.24

The occurrence of GAD was estimated by the Generalized
Anxiety Disorder-7 (GAD-7), an instrument aimed at screen-
ing andmonitoring patients with anxiety andwas developed
by Spitzer and validated by Kroenke, Spitzer, Williams,
Monahan and Löwe, consisting of seven items corresponding
to anxiety symptoms according to DSM-IV criteria. Items are
arranged on a four-point Likert scale from 0 (never) to 3
(almost every day), with scores ranging from 0 to 21. The
translation into Portuguese was provided by Pfizer (Copy-
right © 2005 Pfizer Inc., New York, NY), with registration of
evidence of validity in Brazil (MAPI RESEARCH INSTITUTE,
2006). The presence of GADwas identified through the cutoff
point � 10.

Demographic information was also obtained, such as the
region of work (North, Northeast, Midwest, Southeast and
South), biological sex (male and female), age (complete
years) and skin color (white, black, brown, yellow,
indigenous).

Univariate analysis was performed describing demo-
graphic characteristics, variables related to the economic
and professional impact of the covid-19 pandemic and the
occurrence of depression and anxiety. For numerical varia-
bles, measures of central tendency and dispersion were
presented, while for categorical variables, proportions
were obtained, along with confidence intervals. Data were
exported to the STATA v.17 program (StataCorp, College
Station, TX, USA), in which the analyzes were performed.

Results

119 surgeons were evaluated. The regional distribution
showed a greater concentration in the Southeast region,
with 61 participants (51.2%). Most surgeons were male
(94.1%) and declared white skin color (80.7%). Regarding
age group, 42.8%were between 40-49 years old and themean
agewas 43.9 years old. The average length of timeworking as
a shoulder and elbowspecialist was 13 years, and around 43%
had less than 10 years of experience (►Table 1).

Regarding the professional and economic impact during
the covid-19 pandemic, ►Table 2 shows that 48.2% of sur-
geons specializing in shoulder and elbow revealed that the
surgical volume worsened when compared to the pre-pan-
demic period, while for 38.2% the volume got a lot worse.
About 35.4% of the surgeons indicated a reduction between
51 and 75% in the volume of surgeries and 7.3% reported a
reduction of 76 to 100%. With regard to average monthly
individual income, 60% and 20% of participants claimed that
their income had worsened and greatly worsened, respec-
tively, in relation to the pre-pandemic period. A reduction in
average monthly income of more than 50% was perceived by
approximately 17% of the surgeons. In addition, 55.5% of the
shoulder and elbow surgeons did not have a formal job or
public position/employment, and 61.3% stated that their
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participation in events or refresher courses was less frequent
in the last year. Of the surgeons who perform academic
teaching activities, 87.7% claimed that these were compro-
mised during the pandemic (►Table 2).

►Table 3 shows that the prevalence of MDE in shoulder
and elbow surgeons in Brazil during the covid-19 pandemic
was 26.7%, while GAD was found in 20% of surgeons. The
concomitant presence of both mental disorders was ob-
served in 16.5% of the sample (►Fig. 1).

Discussion

Elevated levels of depression and anxiety have been found in
British, Italian, French and Latino orthopedic sur-
geons.10,15,25 In the present study, the prevalence of depres-
sion and anxiety among shoulder and elbow surgeons in
Brazil was higher than that found among British orthoped-
ists,23 where financial stability is more evident. The level of
anxiety similar to that found by Sharma et al.2 in Indian
orthopedists demonstrates that in countries with similar
conditions, anxiety values were similar. Also, levels of de-
pression found in Brazilian surgeons were higher than those
found in spinal surgeons in Latin America.26

Table 1 Demographic characteristics and length of
professional activity of the study participants. (N¼ 119)

Variables N (%)

Sex

Male 112 (94,1)

Female 7 (5,9)

Completed age (years)

Less than 40 41 (34,5)

40 to 49 51 (42,8)

50 or more 27 (22,7)

Skin color or race

White 96 (80,7)

Brown 20 (16,8)

Indigenous/Yellow 3 (2,5)

Region

Midwest 9 (7,6)

Northeast 26 (21,8)

North 2 (1,7)

Southeast 61 (51,2)

South 21 (17,7)

Professional experience (years) �

5 or more 22 (18,6)

6 to 10 29 (24,6)

11 to 15 25 (21,2)

16 to 20 22 (18,6)

21 or more 20 (17,0)

�Working as a shoulder and elbow specialist

Table 2 Professional and economic impact on surgeons during
the covid-19 pandemic. (N¼119)

Variables N % (IC95%)

Surgical volume

Much worse 42 38,2 (29,5-47,6)

Worse 53 48,2 (38,9-57,5)

Remained the same 11 10 (5,6-17,2)

Improved 4 3,6 (1,3-9,4)

Surgical volume reduction

No reduction 15 13,6 (8,3-21,4)

Less than 25% 10 9,1 (4,9-16,1)

26 to 50% 38 34,6 (26,1-43,9)

51 to 75% 39 35,4 (27,0-44,9)

76 to 100% 8 7,3 (3,6-13,9)

Individual monthly income

Much worse 22 20,0 (13,4-28,6)

Worse 66 60,0 (50,4-68,8)

Remained the same 12 10,9 (6,2-18,3)

Improved 10 9,1 (4,9-16,1)

Monthly income reduction

No reduction 22 20,0 (13,4-28,6)

Less than 25% 28 25,5 (18,1-34,5)

26 to 50% 41 37,2 (28,6-46,7)

51 to 75% 18 16,4 (10,5-24,5)

76 to 100% 1 0,9 (0,1-6,2)

Formal employment/public
employment

No 66 55,5 (46,4-64,2)

Yes 53 44,5 (35,8-53,6)

Participation in events

Less frequent 73 61,3 (52,2-69,7)

Same 22 18,5 (12,4-26,5)

Most frequently 24 20,2 (13,8-28,4)

Impact in teaching

No 10 12,3 (6,7-21,6)

Yes 71 87,7 (78,4-93,2)

Table 3 Prevalence of major depressive episode and
generalized anxiety disorder in surgeons during the covid-19
pandemic. Brazil, 2021. (N¼ 116)

Variables N % (IC95%)

Major depressive episode

No 85 73,3 (64,4-80,6)

Yes 31 26,7 (19,4-35,6)

Generalized anxiety disorder

No 92 80,0 (71,6-86,4)

Yes 23 20,0 (13,6-28,4)
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The financial and professional impact is being discussed
all over the world and it was possible to perceive it through
the results found. Orthopedic surgeons have suffered a
reduction in their daily workload, with cancellation of elec-
tive surgeries and outpatient consultations, a reduction in
the incidence of acute trauma worldwide due to the reduc-
tion in the circulation of people and displacements for non-
ordinary clinical and/or administrative activities.5,6,10,23 In
our study, 9 out of 10 professionals claimed that surgical
volume hadworsened or greatly worsened within the shoul-
der and elbow specialty. The same proportion of professio-
nals showed some reduction in the average surgical volume
in the last year. Such findings are consistent with the elective
characteristics of an orthopedic subspecialty.

The reduction in surgical volumewas above 50% for half of
the professionals in this research. Kale et al.9 demonstrated
an even greater decrease in income and/or surgical volume.
In the US state of Alabama, Paul et al.27 found a halving of the
revenue of 1 out of 2 orthopedists, approximately 3 times
more than what the present study found. Especially in this
American state, the social conditions differ from the rest of
the USA and can justify such a discrepancy. Significant
reduction in the surgical volume of an orthopedics-trauma-
tology service in Brazil was documented, also confirming the
national reality.25

Numerous other studies have cited decreases in orthope-
dic surgical volumes around the world,3,11 but there are no
reports on the reduction in surgical volume or financial
impact within the specialty of shoulder and elbow surgery.
In a continental study with orthopedists from Latin America,
Giordano et al.10 stated that 91.8% had some financial
concern, and 62.7% had their main source of income autono-
mously. The present study demonstrated that 55.5% of
specialist shoulder and elbow surgeons had self-employ-
ment as their only source of income, without professional
stability and/or public employment, which probably had an
impact on this result. However, we did not reach the ideal
sample number to demonstrate an association between the

variables professional stability, decrease in income, decrease
in surgical volume and prevalence of mental disorders.

The reduction in participation in professional updating
events demonstrated that there are still factors impacting
the performance of surgeons in these events. With the
decrease in the volume of work due to the factors mentioned
above, it was to be expected that there would be an increase
in participation in virtual professional updating events, since
the limitation of face-to-face activities was extended for
many months. This research showed that 61.3% attended
fewer professional updating activities during the questioned
period, possiblymotivated by the cancellation of face-to-face
events or by mental disorders, which may be related to the
unmotivated behavior of this class during the study period.
Only 20.2% increased their holdings. The change to online
activities was a sudden and necessary reality for such
activities to remain,6,28 however, it seems that many pro-
fessionals still have some limiting factor for their participa-
tion in this new format, including in the class of resident
physicians in training.29

The vast majority of surgeons who work with some
educational participation declared that the training of new
professionals in the area of orthopedics/traumatology and/or
shoulder and elbow surgery was compromised. Upadhyaya
et al.14 found similar values in India, with 94% of residents of
this country having their clinical and surgical training affect-
ed, and 71.6% having difficulties in finishing their final
papers.

The academic restructuring governed by virtual didactic
supplementation for an effective training of these profes-
sionals was something practiced worldwide. But its limita-
tions led to the need for an additional year to complete the
graduate course being considered, something that was never
discussed in our country.6,30 It is undeniable that the advent
of the internet and its educational platforms that emerged
and were rapidly improved in view of the situation experi-
enced, were fundamental for the virtual relationship be-
tween students and teachers, allowing the maintenance of

Fig. 1 Venn diagram showing the overlap between major depressive episode and generalized anxiety disorder in surgeons during the covid-19
pandemic. Brazil, 2021. (N¼ 116).
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teaching safely. But the practical limitations imposed by the
absence of hands-on surgical training were inevitable.

The medical class deserves attention due to the high rates
of mental disorders it presents. The context in which they
were inserted in the pandemic was certainly something
favorable for mental illness.22 During the period of the
covid-19 pandemic, due to the severity of this illness, atten-
tion was directed to physical illness, leaving aside important
conditions such as mental health, seriously affected as a
result of changes in health systems and routines of care
previously described.23 Therefore, the delay in diagnosing
anxiety and depression, for example, in shoulder and elbow
surgeons, may be a facilitating circumstance for the decline
in the quality of services provided in this area, affecting both
surgeons and patients.

Conclusion

Faced with an unprecedented health crisis, a great learning
opportunity arises for management qualification and orga-
nization. The impact of the covid-19 pandemic on health
systems has had unquestionable repercussions on the pro-
fessional, financial andmental health of orthopedic surgeons
around theworld. The combination of these factorsmay have
affected shoulder and elbow surgeons in Brazil, generating
high rates of anxiety and depression. The mental health
impact on health professionals during the pandemic is
complex and must be tracked and addressed in a sustained
and interdisciplinary way by governments and health sys-
tems, designing prevention strategies.

Due to the design adopted in this research and the reduced
sample size, future studies with greater causality power are
suggested. The virtualization of care and training of new
surgeons quickly became a reality, but with no certainty that
these practices will be definitively incorporated into post-
pandemic life. The persistence in educating without practic-
ing still seems to have an uncertain future, but the hope of
personal and professional growth resulting from the neces-
sary adaptations to maintain teaching and professional
activities seems to be the only great certainty.

The vastmajority of shoulder and elbow surgeons in Brazil
claimed someworsening of the surgical volume (86.4%), with
42.7% of them suffering reductions above 50%. The reduction
in monthly income affected 80% of the surgeons, with 17% of
the sample suffering a reduction of more than 50% of their
income. The prevalence of mental disorders (MDE and GAD)
was above the average for the class of general orthopedists
and other health professionals found in the literature (26.7%
and 20%, respectively).
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