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Coronavirus disease 2019 pandemic and anxiety:
a longitudinal study in 287 Brazilians
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SUMMARY

OBJECTIVE: The aim was to study the prevalence of symptoms of anxiety and post-traumatic stress in a sample of Brazilians and their

relationship with sex, age, and work situation, and compare if these symptoms change with 8 weeks of quarantine.

METHODS: Online survey to collect epidemiological data and apply the Beck Anxiety Inventory (BAI) and Impact of Event Scale-Revised

(IES-R). Eight weeks later, the researchers requested the same requirements to complete the BAI and IES-R and compare the results.

RESULTS: The sample of 287 answered the first and second questionnaires, being 72.8% women, with a median age of 22 years. In the
first interview, the median BAI was 12 (7-19) and the median IES-R was 27.0 (15-40); in the second, the median BAl was 11 (6-22) and
the IES-R was 30 (15-41) with p<00001 and 0.09, respectively. Anxiety levels were worse in females (p<0.0001 for both BAIl and IES-R)
and in those who worked/studied in the area of health (p=0.001 for BAl and 0.01 for IES-R). There was a negative correlation between

age and anxiety (p<0.0001 for BAl and IES-R).

CONCLUSIONS: A high prevalence of anxiety that lowered after 8 weeks were found. Anxiety was worse in females, in younger people,

and in those who worked/studied in the area of health.
KEYWORDS: COVID-19. Pandemics. Quarantine. Anxiety.

INTRODUCTION
In March 2020, the World Health Organization (WHO) rec-
ognized the coronavirus disease 2019 (COVID-19) outbreak
as pandemic'. No drug can be considered efficient against this
infection nor has an effective vaccine been developed until
now. So, to avoid the infection spreading, social distanc-
ing and quarantine have been implemented, bringing seg-
regation, rupture of previous habits, and economical losses.

In this context, additional stress can be triggered by a fear of
contamination and anxiety about the loss of one’s own life
or that of loved ones.

The infections have been identified first in China at the end
of 2019, and investigators have found a reduction in positive
emotions and life satisfaction and an increased rate of depres-
sion, anxiety, and even suicidality in this population during

the period of isolation®*.
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The same pattern has been observed in other regions.
A German study showed generalized anxiety in 44.9%, depres-
sion in 14.3%, and psychological distress in 65.2% of the study
sample which were found to be more common in women and
younger people’. Another study conducted in the USA among
people aged from 18 to 30 years showed high levels of depres-
sion (43.3%), high anxiety scores (45.4%), and high levels
of post-traumatic stress disorder (PTSD) symptoms (31.8%)
which were less frequent in Asian Americans than in whites®.
They also observed that anxiety was less likely to be reported
in Hispanics/Latinos®. A large Iranian study showed that anx-
iety was higher among women, among people who followed
corona-related news closely, among those in the age group of
21-40 years and those who have had a relative with the disease’.
A systematic review by Xiong et al.® corroborated the findings
of high levels of anxiety, depression, PTSD, psychological dis-
tress, and stress in several countries (i.e., China, Spain, Italy,
Iran, USA, Turkey, Nepal, and Denmark), bringing attention
to the fact that unemployment, student status, and presence of
chronic/psychiatric illnesses should be added to the previously
mentioned associated risk factors.

An interesting observation, comparing the physical and
mental health of citizens living in countries with an opposite
point of views about wearing face masks (China that encouraged
face masks and Poland that discouraged them), showed that the
infrequent use of face masks was associated with more physical
symptoms, more frequent medical consultation, COVID-19
testing, hospitalization, and also deterioration of emotional sta-
tus. This study highlights the importance of health education
not only in preventing the disease from spreading but also in
reducing its psychological impact®.

Additionally, it was noted that there was an increase in the
post-traumatic stress symptoms when quarantine exceeded
10 days'.

The health care workers who were quarantined may have
more significant symptoms of post-traumatic stress than people
in other work areas. The COVID-19 pandemic has placed a
significant strain on health care institutions that were required
to allocate all the efforts and resources in appropriated protec-
tive equipment and minimize non-essential services, and in the
front-line health care staff exposed to the disease and the psy-
chological adversities brought by patient’s care. Chew et al.!!,
studying 1,146 individuals, observed that health care workers
not medically trained were particularly vulnerable to psycho-
logical adversities. Besides, health care workers who experi-
enced physical symptoms had worse psychological outcomes
than those who did not. Some of the known reasons are fear of
spreading the infection to colleagues and family members and
the dilemma of applying for sick leave in an already strained
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area. In this context, the health care worker may develop fear,
stigmatization, and feeling of exclusion while displaying the
physical indicators of virus infection'?.

Not only health care workers have been affected by the
COVID-19 pandemic but also others in whom the social iso-
lation constrained their jobs and brought income reduction
and recession'®. Two-third of the 1,423 respondents involved
in a cross-sectional study from Vietnam reported an import-
ant reduction in their quality and quantity of working which
was more accentuated among females'.

Returning to work during the COVID-19 epidemic is
another situation that may be associated with psychological
effects. About 10.8% of responders of 673 questionnaires in
China showed PTSD without significant differences between
technicians/workers and executive/managers. Anxiety (3.8%),
depression (3.7%), stress (1.5%), and insomnia (2.3%) were
similarly detected although at a lower rate. Factors associated
with the severity of psychiatric problems were the presence of
physical symptoms, poor physical health, considering the return
to work as a health hazard, and marital status'.

Resilience to stress may suffer from cultural and social
influences. Therefore, it may diverge according to the study
population. Herein, we studied a sample of Brazilian patients
aiming to know the prevalence of anxiety and PTSD and if

the persistence of quarantine would change this prevalence.

METHODS

This study was approved by the local Committee of Ethics
in Research under protocol 30725520.7.0000.0103. This is
a prospective study based on an Internet questionnaire.
Electronic informed consent was obtained before answering
the questions. The first questionnaire was applied from March
20 to 30 through Google forms announced on Facebook,
Instagram, and WhatsApp groups and was intended for indi-
viduals aged 18 years or above. Data collection included epi-
demiological information, questions on social distancing and
quarantine, the Beck Anxiety Inventory (BAI)", and Impact
of Event Scale-Revised (IES-R)*®.

The IES-R is a self-application instrument for screening the
symptomatology of PTSD which demonstrates good discrim-
inating validity and diagnostic utility and can be used in any
stage (acute, chronic, and late) of the development of symp-
toms. It uses a Likert scale on which an individual answers the
questions based on 7 days before the application of the ques-
tionnaire. The scale has 22 items distributed across 3 subscales
(i.e., avoidance, intrusion, and hyperstimulation) that contain
the criteria for evaluating PTSD available in DSM-IV. The score
for each question ranges from 0 to 4 points and the calculation
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of the score of each subscale is obtained through the average
of the items; the total score is the sum of the scores of the sub-
scales. According to this instrument, PTSD can be classified
as follows: 0—23 as absent, 24-32 as mild, 33-36 as moderate,
and >37 as severe psychological impact'®.

IES-R has been used and previously validated to measure
post-traumatic disorders symptoms during the COVID-19
pandemic in several countries'’"’.

The Beck anxiety scale or Beck inventory is a self-report
questionnaire with 21 multiple choice questions, which is used
to measure the severity of an individual’s anxiety. These ques-
tions are about how the individual has felt in the previous week
and it is expressed as common symptoms of anxiety (such as
sweating and feelings of anguish). Each question has four pos-
sible answers, and the one that most closely resembles the indi-
vidual’s mental state should be signaled. The instrument has a
maximum score of 63 points, and the participants are classified
according to the degrees of anxiety: minimum: 0-10, mild:
11-19, moderate 20-30, and severe: 31-63'.

Patients who participated in this survey were contacted
again after 8 weeks and invited to answer again the IER-S and
Beck inventory to verify if the symptoms have changed with
isolation time.

Obtained data were analyzed in tables of frequency and con-
tingency. Data distribution was studied by using the Shapiro—
Wilk test. The Mann—Whitney U test was used to compare
two numerical data (i.e., Beck inventory and IES-R according
to epidemiological variables). The Wilcoxon test was used to
compare two paired numeric data (comparison of two results
of Beck inventory and two results of IES-R). The chi-squared
test was used to compare the categorical values of Beck and
the categorical values of the IES-R between the two evalua-
tions. The correlation of age with Beck inventory and results
of IES-R was done by using the Spearman’s test. The adopted
significance was 5%. Tests were calculated using GraphPad
Prism® version 6.01 software.

RESULTS

1. Results of the first evaluation:

The survey was answered by 287 individuals. Their epide-
miological data are shown in Table 1.

In this sample, the mean result of the Beck inventory was
12 (range 0-46; IQR 6-22). According to this instrument,
121/267 (42.1%) had minimal anxiety, 78/287 (27.1%) had
mild anxiety, 56/287 (19.5%) had moderate anxiety, and 31/287
(10.8%) had severe anxiety.

The median IES-R was 30.0 (range 0-76; IQR 15-41).
In 117/287 (40.7%), PTSD was absent; in 56/287 (19.5%),
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Table 1. Epidemiological profile of the study sample.
Median age — years (IQR) 22.0 (20.0-25.0)
96/287 (33.4)

266/287 (92.6)

Working/studying in health area (%)

Stayed on quarantine (%)

IQR: interquartile range.

PTSD was mild; in 23/287 (8.0%), PTSD was moderate, and
in 92/287 (32.0%), PTSD was severe.

According to gender, the comparison of BAI scores and IES-R
showed that males had a median value of 7.5 (IQR 3.0-14.0)
and females had a median value of 14 (IQR 8.0-25.0) with
p<0.0001; the median IES-R in males was 22.0 IQR 7.0-31.2)
and in females it was 32.0 (IQR 18.0-44.0), with p<0.0001.

The comparison of the results of Beck anxiety inventory in
those who were working/studying in the health area was 14.0
(IQR 8.0-24.0) and in those who were not working in this area
was 10.0 (IQR 4.0-15.0) with p=0.001. The IES-R in those
who were related to the health area was 31.0 (IQR 17.0-42.0)
and in those who were not related to the health area was 23.0
(13.2-34.0) with p=0.01.

The comparison of BAI in those who were keeping quaran-
tine had a median value of 13.0 (IQR 7.0-23.0) and in those
who were not keeping it had a median value of 6.0 (IQR 2.5—
11.5), with p=0.0003. The median IES-R in those who were
on quarantine was 30.0 (IQR 17.0-41.0) and in those who
were not keeping it was 12.0 (IQR 6.5-24.5), with p=0.0001.

A correlation study between age and Beck inventory results
showed p<0.0001 (rtho=-0.24; 95%CI -0.35 to -0.12). The cor-
relation of age with IES-R also showed p<0.0001 (rho=-0.22;
95%CI -0.33 to -0.10).

2. Results of the second evaluation:

During the period between the two evaluations, 239/287
(83.2%) kept the quarantine, 8/287 (2.7%) who were not on
quarantine previously entered in isolation, 27/287 (9.4%) left
the quarantine, and 13/287 (4.55) who were not on isolation
in the first evaluation continued not keeping isolation.

The comparison of Beck anxiety inventory between the
first and second visits is shown in Figure 1 in which the sec-
ond evaluation showed lower levels.

The comparison of IES-R in the two evaluations is shown
in Figure 2.

The variation of scores in the Beck inventory between the

second and first evaluation (delta Beck) had a median value of
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Figure 1. Comparison of Beck anxiety inventory between second and first evaluation. (A) Numeric values: p<0.0001;
second evaluation: median value of 11.0 (IQR 7-19); first evaluation: median value of 12.0 (IQR 6.0-22.0). (B) Categorical
values: p=0.08; second evaluation: minimal=44.5%, mild=32.4%, moderate=17.0%, and severe=5.5%; first evaluation:
minimal=42.5%, mild=27.1%; moderate=19.5%, and severe=10.8%. IQR, interquartile range.

Figure 2. Comparison of IES-R (Impact of Event Scale-Revised) between the two evaluations. (A) Numeric values p=0.0Y;
second evaluation: median values of 27.0 (IQR 15.0-40.0); first evaluation: median values of 30.0 (IQR 15.0-41.0). (B)
Categorical values: p=0.76; second evaluation: normal=42.8%, mild=21.6%, moderate=6.9%, and severe=28.5%; first
evaluation: normal=40.7%, mild=19.5%, moderate=8.0%, and severe=31.7%. IQR, interquartile range.

-1.0 (IQR from -5.0 to +2.0); the median variation of IES-R
(delta IES-R) was -1.0 (IQR -8.0 to +6.0).

The delta Beck and delta IES-R did not change according
to gender (p=0.10 and p=0.11, respectively) and according to

A small and positive correlation was found between age
and delta Beck (rho=0.14; 95%CI 0.02-0.25; p=0.01) but not
with delta IES-R (tho=0.01; 95%CI -0.10 to +0.12; p=0.83).

keeping quarantine at second visit (p=0.63 for Beck inventory
and p=0.28 for IES-R).

The IES-R did not change if the individual was working/
studying in the health area (p=0.19) but the Beck inventory

DISCUSSION

Our results have shown that almost half of the study sample
had some degree of anxiety and suffered some amount of psy-
chological impact as measured by IES-R with the COVID-19

had a significant decrease as follows: median value of 0 (IQR pandemic. The results were worse in females, in those who were

-2.7 to +4.0) for those who were not working in the health
area and -2.0 (IQR -7.0 to +2.0) for those who were working
in the health area, with p<0.0001.

working/studying in the health area, and in those who were
keeping quarantine. We also noted that Beck inventory and
IES-R score had a negative correlation with age, being worse in

Rev Assoc Med Bras 2021;67(4):516-521



Coronavirus disease 2019 pandemic and anxiety

younger people. Interestingly, the second evaluation which was
performed 8 weeks later showed some degree of improvement.
Gender and keeping quarantine did not influence the observed
changes over time but the BAI improved in those with higher
age and those who were working/studying in the health area.
Finding worse results for female individuals was also
observed in other surveys done in Germany, China, and Iran
237 In these three studies, similar to our results, younger people
had more anxiety, despite the results unknown for the severity
of COVID-19 infection in older people with co-morbidities'.
Females show more anxiety in general". Although it is diffi-
cult to separate social and environmental factors from hormonal
factors that can contribute to this preference, there are some sug-
gestions that gonadal hormones may influence mental health.
Animal studies in mice at puberty suggest that testicular hor-
mones may have anxiolytic effects in males which are not con-
sistent with the role of ovarian hormones in increasing anxiety™.
Individuals who were linked to the area of health showed
worse outcomes. A better knowledge of the infectious process
spreading and of the possible consequences of the infection may
lead to a more realistic point of view, contributing to higher
levels of anxiety. Fear of contamination in the work/study area
may also have contributed to these results. However, it was this
group of individuals who showed some improvement in the
anxiety levels in the second evaluation. Growing information
about the pathophysiology and treatment of the disease over-
coming the initial contradictory information overload may
have contributed to this improvement. So, a positive emotion
regulation may have occurred. However, it is important to note
that only the BAI improved but not the IES-R. IES-R is an
instrument with better discriminating validity and diagnostic
utility for PTSD that can be considered a subtype of anxiety?'.
A Chinese study noticed that there was a decrease in
the IES-R score after 4 weeks when compared with the first
assessment that was carried out during the beginning of the
COVID-19 pandemic, which is different from the results
obtained in this study®.

This study has the following limitations. It is an Internet
survey so that it reaches only people with computer resources
and may not include individuals with lower income and people
in rural areas, creating a selection bias. It also has a limited
period between the two interviews. However, it shows the big
impact of the COVID-19 pandemic on the mental status of
the study sample. This aspect should not be neglected as it may
lead to further social and economic losses. Measurements to
reduce this impact are accepted although it is not easily taken.
Physical distancing does not mean emotional distancing and
the use of all communication resources should be stimulated
to reduce the feeling of loneliness and helplessness imposed by
quarantine. Exercises and meditation are nonpharmacological
interventions known to have some positive effects on the anx-
iety symptoms* and may be of help in selected individuals.
Telemedicine through telephone or computer networks has
offered an alternative option for doctor—patient communica-
tion?, including online psychotherapy that has been shown a
cost-effective way to reduce psychological symptoms®. Internet
cognitive behavioral therapy has already been successfully used
in other conditions such as insomnia?, chronic pain situations
such as rheumatoid arthritis?, and in the treatment of comor-

bid depressive symptoms among individuals who have PTSD #/.

CONCLUSIONS

A high prevalence of anxiety in the study sample was found.
Females, younger people, and people who were working/study-
ing in the area of health are associated with worse results. The

level of anxiety showed a small reduction over time.
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