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Abstract

Purpose: Head and neck surgeons are amongst the highest risk for COVID-19 exposure, which
also brings great risk to their mental wellbeing. In this study, we aim to evaluate mental health
symptoms among head and neck surgeons in Brazil surrounding the time it was declared the
epicenter of the virus.

Materials and Methods: A cross-sectional, survey-based study evaluating burnout, anxiety,
distress, and depression among head and neck surgeons in Brazil, assessed through the single-item
Mini-Z burnout assessment, 7-item Generalized Anxiety Disorder scale, 22-item Impact of Event
Scale-Revised, and 2-item Patient Health Questionnaire, respectively.

Results: 163 physicians completed the survey (74.2% males). Anxiety, distress, burnout, and
depression symptoms were reported in 74 (45.5%), 43 (26.3%), 24 (14.7%), and 26 (16.0%)
physicians, respectively. On multivariable analysis, female physicians were more likely to report a
positive screening for burnout compared to males (OR 2.88, CI [1.07-7.74]). Physicians 45 years
or older were less likely to experience anxiety symptoms than those younger than 45 years (OR
0.40, CI [0.20-0.81]). Physicians with no self-reported prior psychiatric conditions were less
likely to have symptoms of distress compared to those with such history (OR 0.11, CI [0.33-
0.38]).

Conclusion: Head and neck surgeons in Brazil reported symptoms of burnout, anxiety, distress
and depression during our study period within the COVID-19 pandemic. Institutions should
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monitor these symptoms throughout the pandemic. Further study is required to assess the long-
term implications for physician wellness.
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1. Introduction

The COVID-19 pandemic has spread across the globe within a matter of months. The
epicenter of the pandemic recently shifted to South America, and specifically Brazil, in mid-
May 2020 [1]. This region follows in the footsteps of the pandemic in the United States
(US), Italy, and China, among others. Anecdotal reports from the preceding epicenters
indicate that the virus poses great risk for exposure and infection to healthcare workers,
especially those treating patients undergoing aerosol-generating procedures, such as head
and neck surgeons [2-8]. Thus, there are several factors weighing on a head and neck
surgeon’s mind during these times, including fear of infection to self and family, concern for
ability to provide high-quality patient care, and continuous changes to workplace
procedures.

Impacts on physician wellbeing have already been demonstrated in prior epicenters of the
COVID-19 pandemic. Studies from Wuhan, China, as well as in Singapore and India have
shown elevated mental health symptoms of healthcare workers, reflected through validated
surveys on anxiety, depression, insomnia, and distress [9-11]. Later, a national study in the
US by our group analyzed mental health outcomes specifically in otolaryngologists, again
finding symptom elevations [12]. It is not clear at this point whether these effects will have
long-lasting implications. Some evidence from the 2003 SARS pandemic demonstrated
continued effects in the following years, but a causal relationship is not yet established [13—
15].

Given the increasing cases of COVID-19 in Brazil, we believe it is important to measure the
mental health landscape among their head and neck surgeons. Thus, the aim of this study is
to use validated surveys of burnout, anxiety, depression, and distress to assess mental health
outcomes among Brazilian head and neck surgeons as they approach the height of the
pandemic.

2. Material and methods

2.1. Study sample

This is a cross-sectional, survey-based, national study conducted during the COVID-19
pandemic in Brazil from May 14, 2020 to May 31, 2020. The self-administered, anonymous
online survey was sent to all 700 physicians in the Brazilian Society of Head and Neck
Surgery. Participation was voluntary, and participants could terminate the survey at any time.
A REDCap (Research Electronic Data Capture) database was developed to capture survey
data and was accessible only to study personnel. This project was determined to qualify as
quality improvement by the University of Pennsylvania’s Institutional Review Board.
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2.2. Study measures

We examined symptoms of burnout, anxiety, distress, and depression for all participants,
using validated measurement tools in Portuguese [16-21]. The single-item Mini-Z burnout
assessment (range, 1-5) was used to assess burnout, with burnout defined as > 3 [17,18].
The 7-item Generalized Anxiety Disorder scale (GAD-7; range, 0-21) was used to assess
symptoms of anxiety over the past two weeks, with a scale of normal (0-4), mild (5-9),
moderate (10-14), and severe (15-21) anxiety [16,21]. A score of 10 has been reported as a
cut-off point for identifying cases of GAD. The GAD-7 included a final question assessing
the “difficulty [these problems] made it for you to do your work, take care of things at home,
or get along with other people” (range, 0-3). The 22-item Impact of Event Scale — Revised
(IES-R; range, 0-88) was used to assess symptoms of distress over the past seven days
[19,22], with a scale of subclinical (0-23), clinical concern for post-traumatic stress disorder
(PTSD) (24-32), probable PTSD (33-36), and probable PTSD with immune suppression
(37-88) [23-25]. The IES-R total score was also divided into three sub-scores: mean
intrusion sub-score (0-4), mean avoidance sub-score (0-4), and mean hyperarousal sub-
score (0-4) [22]. The intrusion sub-score assessed symptoms of “unbidden thoughts and
images, troubled dreams, strong pangs or waves of feelings, and repetitive behavior” [19];
the avoidance sub-score measured “ideational constriction, behavioral inhibition and
counterphobic activity, and awareness of emotional numbness;” [19] and finally the
hyperarousal sub-score measured the “phenomena of hypervigilance, angry outbursts, and
exaggerated startle response” [22]. The 2-item Patient Health Questionnaire (PHQ-2; range,
0-6), was used to assess symptoms of depression over the past two weeks, with a score of 3
as the cut-off for a positive depression screening requiring further evaluation with the more
in-depth PHQ-9 [20]. All these tools were validated in a Brazilian cohort [21,26,27], with
the exception of the Mini-Z burnout assessment, which was translated by a Brazilian head
and neck surgeon, who is a native Portuguese speaker.

Demographic data were self-reported. Respondents selected one of 27 states in Brazil, which
were later grouped into five regions: North, Northeast, Central-West, Southeast, and South.
Respondents were also asked about a history of any psychiatric condition. Lastly, they
categorized their current mental health as better, worse, or the same relative to their pre-
pandemic baseline.

2.3. Statistical analysis

Data analysis was performed using R software version 3.6.3. The difference in distribution
of symptoms across multiple groups was tested by the chi-square independence test (Table
2) and by the nonparametric Wilcoxon rank sum test and Kruskal-Wallis test (Table 3). To
determine risk factors for severity of burnout, anxiety, distress, and depression, we used
multiple logistic regression models (Table 4). The binary outcome variables were created for
anxiety (normal vs other categories) and for distress (subclinical vs other categories). Sex,
age, history of prior psychiatric condition, and location grouped by population size were
included in the model. Given the increased prevalence of COVID-19 in areas with greater
population density in the previous epicenters, our analysis evaluated respondents from the
Southeast region, the most populated region, compared to the other four regions combined.
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All tests were two-sided and the significance level a=0.05 was applied. 95% confidence
intervals were constructed, where applicable.

3. Results

3.1. Baseline Characteristics

163 head and neck surgeons completed the survey (Table 1). Our response rate was 23.3%.
Most participants were men (121 [74.2%]). 55.8% of respondents were between 25 to 44
years of age, and 44.2% were between 45 and 74 years of age. 91 (55.8%) participants
worked in the Southeast region, and 72 (44.2%) worked in one of the other four regions
(North: 10; Northeast: 38; Central-West: 13; South: 11). 18 (11%) of respondents reported a
prior psychiatric condition. 55.2% reported that their mental health was currently the same
as their baseline, 33.3% reported that it was worse, and 11.7% reported that it was better.

3.2. Mini-Z Measure of Burnout

Burnout was reported in 24 (14.7%) participants. A significantly greater number of females
reported burnout compared to males (p=0.007) (Table 2). The median (interquartile range,
IQR) scores for all participants was 2.0 (1.0-2.0). Analysis of the median scores also found
females to have significantly increased scores for burnout compared to males (p=0.002)
(Table 3). Multivariable logistic regression analysis also showed that female physicians were
more likely to report a positive screening for burnout (p=0.036) (Table 4).

3.3. GAD-7 Measure of Anxiety Symptoms

Many participants had symptoms of anxiety (74 [45.5%]), with 25.8% of all participants in
the mild range, 11.7% in the moderate range, and 8.0% in the severe range. For the final
question asking “how difficult have these [symptoms] made it for you to do your work, take
care of things at home, or get along with other people?,” 50.9% of participants reported
“somewhat difficult,” 9.8% reported “very difficult,” and 1.8% reported “extremely
difficult.” Females reported increased symptoms of anxiety (p=0.001) and increased
difficulty with the getting work done, tasks at home, or getting along with other people
(p=0.001) (Table 2). Physicians had significantly different responses to the GAD-7 between
age groups (p=0.005), with higher scores observed in the younger age group (age 25-44).
Furthermore, respondents reporting a prior psychiatric condition had higher anxiety scores
(p<0.0005). The median (IQR) score on the GAD-7 was 4.0 (2.0-8.0). Similar to findings in
severity of symptoms, females (p=0.004), younger individuals (p=0.002), and physicians
with prior psychiatric conditions (p=<0.0005) had higher scores compared to their
counterparts (Table 3). On multivariable analysis, physicians 45 years or older were less
likely to experience anxiety symptoms than those younger than 45 years (p=0.011) (Table
4).

3.4. IES-R Measure of Distress Symptoms

Many participants had clinically concerning symptoms of distress (43 [26.3%]), with 6.7%
of all participants in the clinically concerning range (“clinical concern™), 4.9% in the
“probable PTSD” range, and 14.7% in the probable PTSD with immune suppression range
(“severe™). Females experienced higher symptoms of distress (p=0.006). Younger physicians
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experienced higher symptoms (p=0.042). Additionally, physicians with a history of
psychiatric condition had higher scores (p<0.0005) (Table 2). The median (IQR) score on
the IES-R for distress was 12.0 (5.0-25.0). The median (IQR) of the mean scores for the
three sub-scores that comprise the distress score were 0.5 (0.1-1.0) for intrusive symptoms,
0.6 (0.2-1.2) for avoidance symptoms, and 0.5 (0.2-1.2) for hyperarousal symptoms.
Similar to findings split into levels of severity of symptoms, the median scores showed
females (p=0.001); younger participants (p=0.001); and those with a prior psychiatric
history (p<0.0005) to have higher scores (Table 3). The distress sub-scores demonstrated
consistent results. Multivariable logistic regression analysis also showed that respondents
with no prior psychiatric condition were less likely to report clinically concerning symptoms
of distress (p=0.001) (Table 4).

3.5. PHQ-2 Measure of Depression Symptoms

26 (16.0%) participants had a positive screening on the depression tool. In a clinical setting,
patients who screen positive on this depression instrument would then require a more
detailed screening to assess depression. The median (IQR) score on the PHQ-2 for
depression for all participants was 1.0 (0.0-2.0). Analysis of the median scores found
females (p=0.007), younger physicians (p<0.0005), and respondents with a prior psychiatric
history (p<0.0005) to have significantly increased scores for depression (Table 3).
Furthermore, physicians in the Southeast, had significantly higher depression scores than
those in the other regions (p=0.009). When adjusted for variables on multivariable analysis,
there were no significant results.

4. Discussion

In this national survey-based study, we evaluated mental health outcomes among head and
neck surgeons in Brazil during the period surrounding its identification as the newest
epicenter of the COVID-19 pandemic. The importance of this issue cannot be overstated.
Interventions worldwide have focused on efforts to contain the surge of the virus. Few
countries have integrated mental health care in the emergency policies, despite the
importance of this issue being highlighted by China [28]. Our prior work demonstrated
elevated levels of anxiety and distress among head and neck surgeons in the US during the
pandemic, and we sought to evaluate if this were true in Brazil as well at the early stage of it
being the epicenter.

All respondents practiced in Brazil and were grouped by age, sex, location’s population size,
and self-reported prior psychiatric condition. Our male-to-female breakdown was
representative of the national sample, of which 15% of the Brazilian Society of Head and
Neck Surgery members are females. Our findings demonstrate varying proportions of
participants with symptoms of burnout, anxiety, distress, and depression, with a third
reporting their current mental health as worse than their pre-pandemic baseline.

Nearly half of the participants reported experiencing symptoms of anxiety. A little over half
of these respondents had anxiety symptoms in the “mild” range of the scale. The rest, about
20% of the total population, had a score in the moderate and severe range, which has been

correlated with a diagnosis of generalized anxiety disorder [16]. Another common symptom
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was distress, which was at a clinically concerning level in a quarter of respondents. This was
measured using the IES-R scale, which has been correlated with a risk of PTSD. In total,
20% of physicians had scores concerning for probable PTSD [24]. Of those 20%, more than
half are at a level with concern for suppressed immune system as a result of the inciting
event, which can last for years [25].

The other two symptoms, depression and burnout, were identified in a smaller number of
physicians. Specifically, 16% of physicians had a positive score on the PHQ-2 screening
tool. We can only conclude that these individuals experienced depressed mood and
anhedonia over the past two weeks; they require further evaluation with the more detailed
PHQ-9 to make any conclusions regarding a diagnosis of depression. Burnout was measured
using the Mini-Z scale, which is a marker of the emotional exhaustion component of burnout
[17,18]. This was noted in about 15% of the physicians. Burnout is characterized by three
components: emotional exhaustion, depersonalization, and sense of personal
accomplishment. Though emotional exhaustion is thought to be the best single measure of
physician burnout, we cannot exclude the possibility that measures of the other two
components, depersonalization and sense of personal accomplishment, would differ in their
results.

With regards to risk factors, certain patient demographics were identified as potentially
playing a role in the development of mental health symptoms during the pandemic. One
such factor was age. Analysis of the symptom severity levels and median scores found
significant differences in the less than 45 years old group. Specifically, the younger
respondents had a higher percentage of participants with non-"normal” reported scores for
anxiety and distress. On multivariable analysis, age remained significantly different for
anxiety alone. The explanation for this finding is undoubtedly multifactorial but may reflect
age-related differences in a physician’s stage of life and career. Specifically, the less than 45
years old group are more likely to be starting families or having children at home. This may
cause a heightened level of stress for infecting family members, which is well-described as a
major concern for physicians at this time [29,30]. Furthermore, the younger surgeons are at a
less established time in their careers, with less clinical experience. They are still building
their practices and shaping the trajectory of their careers, which is also affected by the
pandemic.

Another risk factor that was identified for potentially developing mental health symptoms
was the respondent’s sex. Our results support the frequent finding that females tend to have
higher risk of mood and anxiety disorders. While these findings are still important to keep in
mind, they are likely manifestations of the biases of our study tools and clinical medicine.
Males are thought to be less likely to report any symptoms, even if they are experiencing
them [31-33]. Furthermore, the symptoms they are experiencing may not fit into the
standard measurement tools [32]. Given the risk of underdiagnosis, we should not over-
interpret these sex-based findings.

Not surprisingly, a self-reported history of a prior psychiatric condition, present in 11% of
respondents, was a significant risk factor for scores above a subclinical range. It is unclear
whether these results reveal pre-existing baseline symptoms or an increased susceptibility to
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return of symptoms during stressful experiences. Interestingly, though, distress was the only
score that participants with prior psychiatric condition were at significant risk for in the
multivariable model. Thus, a prior reported condition is not necessarily driving the scores in
general.

Our results must be interpreted in the context of the prevalence of COVID-19 cases in Brazil
during our study period, which occurred at a time when cases were still greatly rising and
continued to rise in the following weeks. The daily number of confirmed cases from the
beginning of our study period to the end went from 11,385 on May 14, 2020 to 33,274 on
May 31, 2020, according to data sourced from the European Centre for Disease Prevention
and Control [34]. Of note, the daily confirmed case number had increased to 54,771 on June
20, 2020. Prior research suggests that administrators should be mindful and vigilant of
physician well-being as this number increases. In the study of otolaryngologists in the US,
higher case numbers correlated with higher distress scores [12]. We attempted to capture if
case numbers were affecting mental health in our Brazilian population by evaluating the
Southeast region compared to the other four regions combined, since the Southeast includes
the major cities. We found that this was not the case on multivariable analysis. It is possible,
though, that as cases increase and personal protective equipment diminish, physicians
working in the more urban, densely crowded areas may in fact develop regional differences
in symptoms. On the other hand, there are concerns that, although more rural areas are less
populated, they have less resources and are more likely to be overwhelmed [35].
Furthermore, poorer living conditions may allow for quick spread. Thus, risk of infection
spread, and risk of developing mental health symptoms, may be more nuanced in South
American countries than simply population numbers.

There are several limitations to this study that must be considered. Importantly, there was no
comparison to a control group and thus we cannot determine if these findings are reflective
of symptoms of a Brazilian civilian, or specifically a head and neck surgeon. A prior study
of healthcare workers during this pandemic in China did find mental health scores to be
significantly increased compared to nonmedical health care workers though [10]. In
addition, though we did ask subjects to indicate any prior history of psychiatric conditions,
which we controlled for, there is risk of a response bias where certain subjects may be less
likely to report given the stigma. The study was completely anonymous to help mitigate this.
Given our response rate, there is a possibility of a non-response bias, though it is unclear in
which direction the bias lies. Providers who did not respond to the survey may not have been
interested due to lack of any personal mental health concerns. Conversely, they could have
been experiencing an overwhelming symptom burden inhibiting them from engaging with
the survey. Lastly, our study had a small sample size and thus could potentially be
underpowered.

5. Conclusions

With continuous shifts in the prevalence of COVID-19 and higher concern for exposure with
aerosolizing procedures, head and neck surgeons’ mental health is at risk for disruption. We
present here a cross-sectional analysis of multiple mental health symptoms among head and
neck surgeons during the pandemic in Brazil, the most recent epicenter. Overall, the reported
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symptoms indicate that impacts on mental health may already be present at this relatively
early phase (pre-peak), though at a low level. Brazilian institutions should take this
information in the context of the experiences of epicenter nations that preceded them. This
also applies more broadly to future waves of the pandemic. We urge institutions to use prior
data to anticipate changes in the physician mental health climate as trends in COVID-19
continue to evolve. Early implementation of institutional measures can help combat
overwhelming stressors. Further studies are needed to delineate the duration and extent of
these symptoms, and whether they will cause clinical implications.
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Table 4.
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Factors Associated with Symptoms of Burnout, Anxiety, Distress, and Depression Following Multivariable
Logistic Regression

Am J Otolaryngol. Author manuscript; available in PMC 2021 November 01.

Participants with symptoms/ Total (%) Adjusted OR (95%CI) P value
Mini-Z: burnout symptoms
Sex
Men 12/121 (9.9) 1 [Reference]
Women 12/42(28.6) 2.88(1.07-7.74) 0.036
Age
25-44 17/91 (18.7) 1 [Reference]
>45 7172 (9.7) 0.65 (0.23-1.82) 0.409
Location
Southeast 16/91 (17.6) 1 [Reference]
Other 8/72 (11.1) 0.61 (0.24-1.58) 0.310
Prior Condition
Yes 5/18 (27.8) 1 [Reference]
No 19/145 (13.1) 0.78 (0.22-2.76) 0.700
GAD-7: anxiety symptoms
Sex
Men 48/121 (39.7) 1 [Reference]
Women 26/42 (61.9) 1.49 (0.67-3.31) 0.333
Age
25-44 52/91 (57.1) 1 [Reference]
>45 22172 (30.6) 0.40 (0.20-0.81) 0.011
Location
Southeast 45/91 (49.5) 1 [Reference]
Other 29/72 (40.3) 0.65 (0.33-1.27) 0.207
Prior Condition
Yes 14/18 (77.8) 1 [Reference]
No 60/145 (41.4) 0.36 (0.10-1.23) 0.104
IES-R: distress symptoms
Sex
Men 24/121 (19.8) 1 [Reference]
Women 19/42 (45.2) 1.86 (0.77-4.47) 0.166
Age
25-44 32/91 (35.2) 1 [Reference]
>45 11/72 (15.3) 0.58 (0.25-1.38) 0.220
Location
Southeast 24/91 (26.4) 1 [Reference]
Other 19/72 (26.4) 1.16 (0.53-2.56) 0.706
Prior Condition
Yes 14/18 (77.8) 1 [Reference]
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Participants with symptoms/ Total (%) Adjusted OR (95%CI) P value
No 29/145 (20.0) 0.11 (0.03-0.38) 0.001
PHQ-2: depression symptoms
Sex
Men 16/121 (13.2) 1 [Reference]
Women 10/42 (23.8) 1.27 (0.46-3.48) 0.639
Age
25-44 18/91 (19.8) 1 [Reference]
>45 8/72 (11.1) 0.67 (0.25-1.80) 0.425
Location
Southeast 17/91 (18.7) 1 [Reference]
Other 9/72 (12.5) 0.65 (0.26-1.61) 0.351
Prior Condition
Yes 7/18 (38.9) 1 [Reference]
No 19/145 (13.1) 0.32 (0.10-1.05) 0.061

Abbreviations: GAD-7, 7-item Generalized Anxiety Disorder Scale; IES-R, Impact of Events Scale-Revised; PHQ-2, 2-item Patient Health

Questionnaire.
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