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A B S T R A C T   

Background: The influence of Coronavirus disease 2019 (COVID-19) pandemic on mental health has been widely 
studied; however, literature evaluating the mental health effects of the pandemic on small groups of people is 
scarce. We aim to evaluate the impact of the COVID-19 pandemic on anxiety levels of anesthesiology providers in 
an academic institution. 
Materials and methods: We conducted a cross-sectional study including one hundred and five participants (Faculty 
anesthesiologists, anesthesia residents, certified registered and student nurse anesthetists). The generalized 
anxiety disorder questionnaire (GAD-7) was administered to participants. 
Results: Approximately half of the 105 participants experienced various degrees of anxiety, with only 14.3% 
exhibiting moderate to severe symptoms of anxiety. Anxiety interfering with daily activities was reported in 
54.9% of the participants. Anxiety-generating factors such as access to protective equipment and transmitting the 
disease to family members were identified. 
Conclusion: The COVID-19 pandemic is associated with different degrees of anxiety. The prevalence of severe 
anxiety is relatively low, probably due to differential individual perceptions, feelings of invulnerability, and 
resilience of anesthesia providers.   

1. Introduction 

The coronavirus disease 2019 (COVID-19) pandemic has affected 
multiple aspects of everyday life worldwide. Pandemics unleash a so-
cietal sense of fear and anxiety. Hence, the COVID-19 pandemic and 
subsequent lockdowns authorized by governments have profoundly 
impacted mental health. This has led to substantial research on this 
topic; however, literature evaluating the mental health effects of the 
pandemic on small groups of people is scarce [1]. Healthcare workers 
have undergone significant psychological pressure and stress during 
viral surges of this pandemic [2]. Furthermore, anxiety levels vary as the 
number of cases varies between regions and across time. This study aims 
to evaluate the anxiety levels and associated factors in anesthesia pro-
viders at an academic institution during the second wave of COVID-19 in 
the state of Georgia, United States. 

2. Methods 

This study has been reported according to the STROCSS criteria [3]. 
According to the Declaration of Helsinki was registered in https:// 
clinicaltrials.gov/, under the registration code NCT05212909. After 
approval by the Institutional Review Board (Protocol # 160167), a 
cross-sectional study was conducted to identify anxiety levels during the 
COVID-19 pandemic among anesthesia providers at our institution. The 
participants included Faculty anesthesiologists, anesthesiology resi-
dents, Certified Registered Nurse Anesthetists (CRNAs), and CRNA stu-
dents. Data were collected from August 26 to September 15, 2020. A 
questionnaire containing the General Anxiety Disorder-7 (GAD-7) scale, 
followed by a set of questions with binary answers to evaluate the 
presence or absence of anxiety-related factors during the COVID-19 
pandemic, was administered through direct approach and voluntary 
participation of the subjects. 
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2.1. Statistical analysis 

All statistical analyses were performed using JMP® Version 15.0.0 
(SAS Institute Inc. Cary, NC). Descriptive analysis was utilized for de-
mographic and study characteristics. Anxiety prevalence was calculated 
using a cut-off of 10 points on the GAD-7, conferring a sensitivity of 89% 
and specificity of 82% for the diagnosis of anxiety [4]. Chi-square test 
was used for comparison of study subjects for qualitative variables and 
prevalence of anxiety. Subsequently, univariate logistic analysis was 
performed to establish the association between anxiety-generating fac-
tors and the diagnosis of anxiety with moderate to severe symptoms. A 
p-value of 0.05 was considered statistically significant. 

3. Results 

A total of 105 of 115 anesthesia providers at our institution volun-
tarily participated in the study, achieving a response rate of 91.3%. 
Subjects had a mean age of 38 years (SD = 9.63), approximately two- 
thirds were younger than 40 years old (71.4%), more than half were 
male (60%), 63.8% were married, and most of them were U.S. citizens 
(72%). Two-thirds of participants had less than five years of experience 
as anesthesia providers (66.7%). The latter can be explained by the high 
participation rate of anesthesiology residents (37.1%), followed by 
CRNAs (34.3%). (Table 1). 

Fifty-two subjects (49.5%) reported some degree (mild to severe) of 
anxiety measured by the GAD-7 (Table 2), while 17.2% Presented 
moderate to severe intensity symptoms determined by a score of 10 or 

more points on the GAD-7 scale. Anxiety symptoms interfering with 
daily work activities were reported by 54.9% of the sample. A small 
proportion of 6.7% and 1.9% disclosed that performing their job was 
very difficult or extremely difficult, respectively, in light of symptom 
intensity. Comparing the prevalence of moderate to severe anxiety 
symptoms, no statistically significant associations were found for gender 
(p = 1.00), being older or younger than 40 years (p = 0.86), or having 
less than five years of experience in anesthesiology (p = 0.23). Similarly, 
being married or single (p = 0.33), having children (p = 0.87), being a 
graduated professional, or in-an individual in training (p = 0.58) were 
unrelated to anxiety disorder prevalence (Table 3). 

Uncertainty regarding institutional support should the anesthesia 
provider and their family develop COVID-19 infection seems to have a 
considerable anxiety-generating effect (OR = 3.01); however, this result 
did not achieve statistical significance. Interestingly, other factors such 
as access to appropriate personal protective equipment (OR = 1.05), 
exposure to COVID-19 at work, and transmitting the infection to their 
family (OR = 1.07) had a small anxiety-generating effect in our sample. 
Likewise, not having appropriate access to COVID-19 testing or being 
afraid of spreading the virus among co-workers (OR = 0.88) does not 
increase anxiety levels among anesthesia providers. 

Overall, organizational factors seem to be contributing to anxiety in 
anesthesia providers. Having access to childcare (OR = 2,61), lack of 
access to updated communications and information (OR = 2,04), and 
having the support to be able to provide for the basic family needs as 
work hours and demands increase (OR = 2,40) were reported as anxiety 
generating factors. These associations did not achieve statistical signif-
icance. The versatility of anesthesia providers was evidenced by the fact 
that 62% of them reported being able to provide competent medical care 
if deployed to a new area (i.e., emergency department) without expe-
riencing anxiety (Table 4). 

4. Discussion 

Anxiety is an emotional state characterized by the fear of an immi-
nent threat and the anticipatory representation of possible adverse 
future events. In this study, we used a previously validated question-
naire (GAD-7) to evaluate the effect of the COVID-19 pandemic on 
anxiety levels of anesthesia providers in an academic institution. We 
report anxiety prevalence of 17.2% for moderate to severe anxiety 
symptoms among anesthesia providers. Our prevalence is low compared 
to the most recent reports, including those for the general population 
[5]. This finding may be explained by different factors, including dif-
ferential perceptions in relation to timing of COVID-19 peak waves; 
‘invulnerability’ feelings among healthcare workers, especially physi-
cians; and high levels of resilience in healthcare workers. 

Several models attempt to explain the development of anxiety. Ac-
cording to the looming vulnerability model, individuals live in an 
environment that presents multiple situations of potential harm. Such 
situations are dynamic and may induce different emotional states across 
time as the threat comes and goes [6]. This model emphasizes the 
variability of anxiety levels and reality perceptions as a function of time. 
In our study, the data collection period coincided with a steady decline 
of new cases in the United States, concurrent with the loosening of 

Table 1 
Demographic Characteristics. CI, confidence interval. CRNA, Certified Regis-
tered Nurse Anesthetist. US, United States.  

Variables Frequency Percentage (CI 
95%) 

Age Mean(DS) 38.13 
(9.63) 

(36.27–39.99) 

<40 75 71,4 
(62.31–80.55) 

>40 30 28,6 
(19.45–37.69) 

Years of experience Mean(DS) 7.32 (8.99) 5.58–9.06 
<5 70 66,7 

(57.17–76.16) 
>5 35 33,3 

(23.84–42.83) 
Gender Female 42 40 (30.15–49.87) 

Male 63 60 (50.15–69.85) 
Marital status Single 34 32,4 

(22.95–41.80) 
Married 67 63,8 

(54.14–73.48) 
Divorced 4 3,8(1.05–9.47) 

Nationality U.S. Citizen 72 68,6 
(59.22–77.93) 

Dual citizenship 3 2,9 (0.59–8.12) 
Non-U.S. citizen 30 28,6 

(19.45–37.69) 
Profession CRNA 36 34,3 

(24.73–43.84) 
Physician 
anesthesiologist 

22 21,0 
(12.69–29.21) 

Anesthesiology 
resident 

39 37,1 
(27.43–46.86) 

CRNA Student 8 7,6 (2.07–13.17) 
Have children No 54 51,4 

(41.39–61.46) 
Yes 51 48,6 

(38.53–58.61) 
Lives with an older 

than 60-year-old 
No 94 89,5 

(83.19–95.86) 
Yes 11 10,5 

(4.14–16.81) 
Total  105 100  

Table 2 
GAD-7 (Generalized Anxiety Disorder) Prevalence and severity levels. CI, con-
fidence interval.  

GAD  Frequency % (IC 95) 

Prevalence Yes GAD (>10 points) 15 14,3 (7.12–21.46) 
No GAD (≤10 points) 90 85,7 (78.55–92.88) 

Severity levels Minimal (0–4) 53 50,5 (40.44–60.52) 
Mild (5–9) 34 32,4 (22.96–41.81) 
Moderate (10–14) 11 10,5 (4.14–16.81) 
Severe (15–21) 7 6,7 (1.42–11.91) 

Total  105   
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restrictions and lockdowns in the State of Georgia [7–9]. We may argue 
that these contextual factors created a general perception of waxing and 
waning intensity of a perceived threat related to the ubiquity of the virus 
that could be translated into different degrees of anxiety [10]. Inter-
estingly, although this changing anxiety phenomenon affects the general 
population, the population of healthcare workers is particularly 
vulnerable to this phenomenon. A study in Shanghai evaluated anxiety 
prevalence during outbreak and non-outbreak periods, identifying a 
clear reduction from 33.6% to 7.6%, respectively, in anxiety prevalence 
among healthcare workers [11]. We think that our results reflect the 
anxiety-generating effect of COVID during the lower part of the viral 
incidence curve. 

We consider healthcare workers a particularly unique population of 
interest. A culture of invulnerability is prevalent from medical students 
to practicing physicians [12]. Feelings of invulnerability were addressed 
by the Canadian psychiatrist JT MacCurdy, who in his book titled 
“Structure of Morale,” described the discrepancy in psychological 
response among the population of London during World War II [13]. 
According to MacCurdy, the population can be divided into three groups 
regarding their response to a psychologically traumatic event. The first 
group, called direct hits, includes those who experienced the event 
firsthand with incapacitation or death. The effect of this group on the 
population in terms of generation of fear and anxiety is negligible as “… 
corpses do not run about spreading panic.” The second group, near 
misses, consisted of those who felt the blast but survived. The final 
group, remote misses, was composed by those who witnessed the trau-
matic event but evaded physical or emotional harm. According to the 
author, the traumatic experience leads to what he calls passive adap-
tation to danger, characterized by being cautious in the near misses’ 
group, whereas the remote misses exhibit feelings of invulnerability 
[14]. Our population represents a relatively young cohort, inherently 
less susceptible to infection by COVID-19. We think that our sample 
belongs to the remote misses group of MacCurdy for the most part and is 
more prone to exhibit a feeling of immunity to harm [15]. 

Added to feelings of invulnerability, healthcare workers seem to 
experience higher levels of resilience [16]. In multiple studies, resilience 
has demonstrated an inverse relationship with anxiety, stress, and 
burnout, even during the COVID-19 pandemic [17–19]. While the 
number of COVID-19 cases was not overwhelming in the geographical 
area where this study took place, the social impact of the disease is still 
significant in the community. At the end of our study, 11,369 COVID-19 
cases were reported in the surrounding counties, and 82 were healthcare 

workers. 
Our study has limitations. The observational nature of the analysis 

makes it impossible to control for stressors different than those related to 
COVID-19. Furthermore, the nature of this study makes it vulnerable to 
the Hawthorne effect, which can influence the answers given in the 
questionnaire [20]. However, having a population socially similar in the 
context of healthcare, and even more specifically, doing the same kind of 
job with firsthand exposure to the virus, allowed to draw some conclu-
sions regarding the psychological impact of the pandemic at the local 
level. Additionally, our sample size is small for a conventional 
cross-sectional study and only accounts for anesthesia providers from a 
single health care center with moderate to low incidence of COVID-19 
cases. 

On the other hand, since our data was collected and analyzed before 
the widespread use of vaccines, further research is required to answer 
the same question in this new context. Some authors have postulated 
that the viral incidence cycles on just a few factors [21], studies with 
longitudinal design are necessary to clarify the relationship between 
anxiety and the fluctuation of cases during a pandemic. The strengths of 
our study include the high response rate to the survey, the use of a 
well-validated tool for assessing anxiety, and the low likelihood of recall 
bias conferred by the prospective recollection of data over a short time 
period. Our study is an important contribution to understanding the 
phenomenon of dynamic anxiety among healthcare providers during the 
pandemic, especially as new waves of cases seem to be looming 
worldwide. 

5. Conclusions 

The COVID-19 pandemic affects anesthesia providers from psycho-
logical and behavioral standpoints by generating different degrees of 
anxiety. However, the prevalence of severe anxiety is relatively low, 
probably due to differential individual perceptions, feelings of invul-
nerability, and resilience of anesthesia providers. 
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Table 3 
Association between anxiety by GAD-7 and characteristics of participants.  
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Frequency % Frequency % 
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