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Abstract

Introduction: The COVID-19 pandemic has had a significant mental health impact in the United
States of America and around the world.

Objective: To assess some of the effects of the COVID-19 pandemic on the mental health of U.S.
adult population, as well as the relationship between the average number of new COVID-19 cases
and the average frequency of symptoms of anxiety, depression, and anxiety or depression between
April 23 and October 26, 2020.

Materials and methods: Retrospective study. Psychosocial and demographic data were obtained from
the Household Pulse Survey community-based website. Data about the number of new COVID-19
cases detected in the USA during the study period were taken from the Our World in Data website.
The Spearman’s rank correlation coefficient was used to evaluate the strength of the relationships
between the average of new COVID-19 cases during the study period and the average frequency
of symptoms of anxiety, depression, and anxiety or depression. These correlations were also as-
sessed in a subgroup analysis (sex, age group, education level, and ethnicity).

Results: A total of 1351 911 U.S. adults completed the survey. The average rates of depression, anxi-
ety, and anxiety or depression symptoms were 25.7+1.6%, 31.9+2.0%, and 36.8+2.0%, respectively.
The average number of new COVID-19 cases was positively correlated with the mean frequency of
anxiety, depression, and anxiety or depression symptoms (r=0.858, r=0.710, and r=0.887; p<0.001).
Likewise, positive correlations between the average number of new cases and the mean frequency
of anxiety or depressive symptoms were found in the subgroups (r=0.484-0.917).

Conclusions: According to our findings, the number of new COVID-19 cases detected during the
study period in the USA was positively correlated with the frequency of anxiety or depression symp-
toms in the participants, that is, as the number of new cases increased, so did the frequency of the
symptoms associated with these mental disorders.
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Resumen

Introduccién. La pandemia por COVID-19 ha tenido un grave impacto en la salud mental tanto en
Estados Unidos de América, como en todo el mundo.

Objetivo. Evaluar algunos de los efectos de la pandemia por COVID-19 en la salud mental de la po-
blacion adulta de Estados Unidos, asi como la relacién entre la media de nuevos casos de COVID-19 y
la frecuencia promedio de sintomas de ansiedad, de depresion y de ansiedad o depresion entre el 23
de abril y el 26 de octubre de 2020.

Materiales y métodos. Estudio retrospectivo. Los datos psicosociales y demograficos se obtuvieron
del sitio web de la encuesta basada en la comunidad Household Pulse Survey y los datos sobre el nti-
mero de nuevos casos de COVID-19 detectados en Estados Unidos durante el periodo de estudio, del
sitio web Our Worldin Data. Se utilizo el coeficiente de correlacién de Spearman para evaluar la fuerza
de las correlaciones entre el promedio de casos nuevos de COVID-19 durante el periodo de estudio y la
frecuencia promedio de sintomas de ansiedad, de depresion, y de ansiedad o depresion. Estas correla-
ciones también se evaluaron en un andlisis de subgrupos (sexo, grupo de edad, nivel educativo y etnia).
Resultados. En total, 1 351 911 adultos estadounidenses completaron la encuesta. Las tasas prome-
dio de sintomas de depresion, de ansiedad, y de ansiedad o depresion fueron 25.7+1.6%, 31.9+2.0%
y 36.8+2.0%, respectivamente. El promedio de nuevos casos de COVID-19 se correlaciond positi-
vamente con la frecuencia media de sintomas de ansiedad, de depresion, y de ansiedad o depresion
(r=0.858, r=0.710 y r=0.887; p<0.001). Asimismo, en el analisis de subgrupos se encontraron corre-
laciones positivas entre el nimero promedio de casos nuevos y la frecuencia media de sintomas de
ansiedad o depresion (r=0.484-0.917).

Conclusiones. El nimero de casos nuevos de COVID-19 detectados durante el periodo de estudio en
Estados Unidos se correlaciond positivamente con la frecuencia de sintomas de ansiedad o depre-
si6n en los participantes, es decir, a medida que el nimero de nuevos casos aumentaba, también lo
hacia la frecuencia de los sintomas de estos trastornos mentales.

Palabras clave: Pandemia; COVID-19; Depresion; Ansiedad; Trastornos mentales; Aislamiento
social (DeCS).
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Effects of the COVID-19 pandemic on mental health

Introduction

In December 2019, several pneumonia cases of unknown
origin were detected for the first time in Wuhan, the
capital of the province of Hubei in China.' Afterwards,
a new enveloped RNA betacoronavirus with positive
polarity was identified as the cause of the pneumonia
cases, which were then referred to as coronavirus dis-
ease 2019 (COVID-19) cases.” After a short period, the
COVID-19 outbreak spread to other regions of China,
Europe, and various countries of the world, and was
declared a pandemic by the World Health Organiza-
tion on March 11, 2020.3

The first COVID-19 case in the United States of Amer-
ica (USA) was detected on January 19, 2020, when a
35-year-old male attended an emergency care clinic
in Snohomish County, Washington, after experiencing
cough and a subjective history of fever for 4 days.* The
patient reported that he had recently returned from
Wuhan after visiting some relatives, and on January 20,
the Centers for Disease Control and Prevention (CDC)
was notified about the patient’s positivity for the new
coronavirus (2019-nCoV) in the reverse-transcrip-
tase-polymerase-chain-reaction (rRT-PCR) test.

On January 31, the outbreak was officially declared
a public health emergency and restrictions on flights
coming from China to the USA were imposed.® How-
ever, the new virus rapidly spread in the country and
the number of COVID-19 cases steadily increased
throughout March and April, with major outbreaks
taking place in large urban areas such as New York
City, the San Francisco Bay Area, Detroit, and New
Orleans.”® During these months, and in order to slow
down the spread of the virus, the authorities of some
states, including cities and counties, in particular
California, implemented control measures such as
mandatory quarantine periods and human mobili-
ty restrictions, asking citizens to stay at their homes
and leaving only to perform an essential job or shop
for basic necessities.’

Psychological reactions that might take place during
the COVID-19 pandemic range from excessive and per-
sistent worry and fear of being infected to fatalism.
Several studies have shown that the psychological
effects of the pandemic are not always short-term
and that they may cause severe and permanent men-
tal issues." Fear of disease, fear of death, fear of
losing the job and, thus, the loss of livelihood, feel-
ing excluded from society, feeling despair during the
quarantine period, and feeling distress and loneliness
are the most common psychological reactions during
the COVID-19 pandemic.”

As the pandemic progresses, psychological symp-
toms that were initially considered a possible acute
stress reaction have shown a tendency to become
chronic in some people. Taking this into account, an
increase in the frequency of mental disorders such
as major depression, post-traumatic stress disorder,
common anxiety disorder, and obsessive compulsive
disorder is expected to occur in the general popula-
tion during and after the pandemic.”*"
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In this regard, a study conducted in China, the
country where the first COVID-19 cases were report-
ed, found that during the initial stage of the COVID-19
outbreak, 16.5% of the participants showed symptoms
of moderate to severe depression and 28.8%, symp-
toms of moderate to severe anxiety.* Likewise, a study
carried out in general population of Italy, one of the
European countries most affected by the pandemic so
far, reported that, during the implementation of the
mobility restriction and lockdown measures to con-
trol the spread of the virus, 37% of the participants
experienced post-traumatic stress symptoms; 20.8%,
anxiety symptoms; 17.3%, depression symptoms; 7.3%,
sleep disorders; and 22.9%, adjustment disorder.”

Similarly, several studies have analyzed the associa-
tion between the current pandemic and the occurrence
of depressive and anxiety disorders in the gener-
al population.'®'” However the available data on the
psychological effects of the COVID-19 pandemic are
not sufficient since the health emergency is not over.
Furthermore, it should be considered that many peo-
ple who already had an emotional disorder before
the pandemic may have interrupted their treatment
and experienced a relapse of their symptoms, since
the restrictions also affected the provision of men-
tal health services.

Bearing this in mind, the objective of this study was
to assess some of the effects of the COVID-19 pan-
demic on the mental health of U.S. adult population,
as well as the relationship between the average num-
ber of new COVID-19 cases and the average frequency
of symptoms of anxiety, depression, and anxiety or
depression between April 23 and October 26, 2020.

Materials and methods

Retrospective study based on secondary data. Psycho-
social and demographic data were obtained from the
community-based Household Pulse Survey, an online
survey conducted by the U.S. Census Bureau, along
with other federal institutions, to determine how the
COVID-19 pandemic has affected households across
the country from a social and economic perspective in
real time; this questionnaire was submitted to select-
ed participants via an invitation sent by e-mail or text
message on several occasions between April 23 and
October 26, 2020." On the other hand, data about the
new COVID-19 cases detected in the country during
the study period (April 23-October 26) were obtained
from the Our World in Data website."

Study population

All individuals who completed the Household Pulse
Survey,”® available at their website, were included in
the study. Each resident of the 15 metropolitan areas in
which e-mail or telephone details were available was
considered a candidate to participate in the survey; ac-
cording to the U.S. Census Bureau, nearly 140 000 000
households fulfilled this criterion. In fact, the system
stores over 1 billion telephone/address pairs and 686
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million e-mail/address pairs, with the telephone/address
pair accounting for 88% of the country’s total house-
holds and the e-mail/address pair accounting for 80%.

Each household was taken as a unit and paired with
either the registered e-mail or the registered phone
number (House/Unit). Finally, households invited
to complete the survey were selected through sim-
ple random sampling, and only one individual from
each housing unit was randomly chosen to answer the
questionnaire. In the case of lack of response, the nec-
essary adjustments were made and weighted to match
the occupancy status of the household, the number of
adults living in it, as well as the age, sex, race, ethnic-
ity, and education level of respondents.

In total, 1351 911 people living in the USA answered
the questionnaires, which were sent at 17 different
times between April 23 and October 26, 2020. It is worth
noting that all respondents were over 18 years of age.
The time periods in which the invitation to complete
the survey was sent and the number of people who
completed it in each period are described in Table 1.2

Table 1. Time intervals in which the invitation was sent and
number of people who completed the survey in each period.

1 April 23-May 5 69 316
2 May 7-12 39 447
3 May 14-19 118 897
A May 21-26 90798
5 May 28-June 2 94 329
6 June 4-9 75292
7 June 11-16 68 322
8 June 18-23 99 918
9 June 25-30 91272
10 July 2-7 83960
1 July 9-14 84 492
12 July 16-21 79 776
13 August 19-31 93136
14 September 2-14 94739
15 September 16-28 85555
16 September 30-October 12 82192
17 October 14-26 76 034

Source: Taken from the U.S. Census Bureau.

Research questions

The questionnaire form consisted of 50 questions di-
vided into the following categories: employment status,
food safety, housing safety, educational disruptions,
physical health, and mental health. The survey con-
tained two questions related to symptoms of anxiety
and two questions about symptoms of depression.

https://doi.org/10.15446/revfacmed.v69n4.95387

In the survey, participants were asked to answer 2
questions adapted from the Patient Health Question-
naire (PHQ-2) to evaluate the presence of depression
symptoms in the last 7 days, namely:

1. Over the last 7 days, how often have you been bothered
by ... having little interest or pleasure in doing things?

2. Over the last 7 days, how often have you been bothered
by ... feeling down, depressed, or hopeless?

Likewise, 2 questions adapted from the General -
ized Anxiety Disorder Scale-7 (GAD-7) were used to
evaluate the presence of anxiety for the last 7 days:

1. Over the last 7 days, how often have you been both-
ered by the following problems ... Feeling nervous,
anxious, or on edge?

2. Over the last 7 days, how often have you been both-
ered by the following problems ... Not being able to
stop or control worrying?

Scoring and evaluation

Each of the four questions could be answered using the
following options: ‘not at all: 0, several days: 1, more
than half of the days: 2, and nearly every day: 3." If the
score of the answers to the two modified PHQ-ques-
tions was =3, the respondent was considered to have
symptoms of depression. Likewise, if the total score
of the answers in the two modified GAD-7 questions
was >3, the respondent was considered to have anx-
iety symptoms.

Number of COVID-19 Cases

Based on the data available in the Our World in Data
website, " the averages of new COVID-19 cases detect-
ed daily in the USA during the 17 periods in which the
survey was conducted were calculated.

Statistical analysis

Descriptive findings were expressed using means,
standard deviations, and medians (minimum-maxi-
mum). Z-score was calculated to show the expression
variables representing the number of COVID-19 cases
and the frequency of anxiety and/or depression symp-
toms in a common graph. In addition, the Spearman’s
rank correlation coefficient (r) was used to evaluate
the strength of the relationships between continuous
variables (mean new COVID-19 cases during the study
period and the average frequency of anxiety, depres-
sion, and anxiety or depression) as follows: r=0.0-0.19
“very weak”, r=0.20-0.39 “weak”, r=0.40-0.59 “me-
dium”, r=0.60-0.79 “strong”, and r=0.80-1.00 “very
strong”. Furthermore, these correlations were also
assessed in a subgroup analysis (sex, age group, ed-
ucation level, and ethnicity). A significance level of
p<0.05 was considered for all statistical analyses. Sta-
tistical evaluation was performed using the Statistical
Package for Social Sciences (SPSS) for Windows 25.0
(IBM SPSS Inc., Chicago, IL).
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Ethical considerations

Although this study only used publicly available second-
ary data, the ethical principles for conducting medical
research involving human subjects established by the
Declaration of Helsinki* were followed and data con-
fidentiality was kept at all times. Likewise, the study
was approved by the Clinical Research Ethics Com-
mittee of the Istanbul University as stated in Minutes
No. 47477 of January 28, 2021.

Results
In total, 1351 911 people completed the survey at 17 dif-

ferent times between April 23 and October 26, 2020,
and, thus, their data were included in the present study.
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The mean and median frequency of anxiety symptoms
were 31.912.0% and 31.6% (28.2-36.1), respectively. On
the other hand, the mean and median rates of depres-
sion symptoms were 25.7+1.6% and 25.3% (23.5-29.6),
respectively. Finally, the mean frequency of depres-
sion or anxiety symptoms were 36.8+2.0%, while the
median frequency was 36.2% (33.9-40.9).

The mean and median number of new COVID-19
cases detected in the USA in the 17 time intervals in
which the survey was completed are shown in Table 2.
During the study period, that is, between April 23 and
October 26, the average number of new cases showed
an upward trend until the week of July 16-21, then a
downward trend was observed until the September
16-28 interval; however, since the latter period, an
upward trend was observed again.

Table 2. New COVID-19 cases detected across the USA in the time intervals during which the Household Pulse Survey

was administered.

T1me

April 23-May 5 28 065 4 037 27 764 23187 34 240

2 May 7-12 6 23 409 3719 23 837 18 871 27736
3 May 14-19 6 22964 3167 23002 18 315 27158
A May 21-26 6 21337 2789 20 525 18 347 25 865
5 May 28-June 2 6 21382 2889 22129 16 928 24 255
6 June 4-9 6 20273 3048 19 865 17 492 25349
7 June 11-16 6 22565 2704 23368 19 019 25268
8 June 18-23 6 30 603 3529 30 829 25968 36 208
9 June 25-30 6 42252 2 688 40 88/ 40 057 45 980
10 July 2-7 6 51246 6 246 50 711 44,162 60 755
1 July 9-14 6 62 628 4108 61303 58793 67859
12 July 16-21 6 66279 6 617 63355 60 716 77102
13 August 19-31 13 42093 5192 41, 087 34 510 48 253
14 September 2-14 13 37 423 7837 36 066 23545 50129
15 September 16-28 13 42336 5470 42512 32284 51495
16 September 30-October 12 13 47 290 7073 45948 36 092 58 330
17 October 14-26 13 65 928 9381 64359 49 354 82 821
All April 23-October 26 144, 39794 15 844 38 708 16 928 82 821

Max.: Maximum; Min.: Minimum; SD: Standard deviation.
Source: Own elaboration.

When the rates of anxiety and depression symptoms
were evaluated according to the sex of the partici-
pants, it was found that they were more frequent in
women than in men (35.8% vs. 27.7% and 27.5% vs.
23.7%, respectively). Likewise, the average preva-
lence of anxiety or depression symptoms was higher
in women (40.6% vs. 32.7%).

Concerning age groups, the highest mean frequency
of anxiety symptoms (42.6%) was found in participants
between the ages of 18-29, while the lowest (14.8%) in
those aged >80 years. Similarly, the highest and low-
est mean rates of depression symptoms were found in
the same age groups (36.9% vs. 13.2%). Furthermore,

the average prevalence of anxiety or depression symp-
toms was the lowest in the group of persons aged 80
years or older (18.9%), but the highest (49.7%) among
the 18-29 years age group.

In relation to the participants’ education level, those
with less than a high school diploma had the highest
mean frequencies of anxiety and depression symp-
toms (38.5% and 33.9%, respectively), while those with
abachelor’s degree or a higher education level had the
lowest (27.6% and 18.9%, respectively). Similarly, the
highest and lowest average prevalence rates of anxiety
or depression symptoms (44.8% and 31.0%) were ob-
served in those with less than a high school diploma and
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in those with a bachelor’s degree or a higher education
level, respectively.

Regarding ethnicity, the highest mean rates of anxiety,
depression and anxiety or depression symptoms were
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found in the “non-Hispanic; other races and multiple
races” group (40.5%, 33.0% and 46.1%, respectively),
while the lowest, in the “non-Hispanic Asian; Single race”
group (26.3%, 21.9%, and 31.4%, respectively) (Table 3).

Table 3. Mean prevalence of anxiety and depression symptoms in the respondents of the Household Pulse Survey ac-

cording to subgroups (April 23-October 26).

epressmn

Female

Male

18-29 years

30-39 years
40-49 years
50-59 years
60-69 years
70-79 years

80 years and above

Age group

Less than a high school diploma
High school diploma or GED
Some college/Associate’s degree
Bachelor’s degree or higher
Hispanic or Latino

Education

Non-Hispanic Asian; single race
Ethnicity Non-Hispanic Black; single race

Non-Hispanic White; single race

Non-Hispanic; other races and multiple races
* Mean and standard deviation (SD) of the 17 time periods.

Source: Own elaboration.

A positive and very strong correlation was found
between, on the one hand, the average number of new
COVID-19 cases detected in the USA during the period
in which the Household Pulse Survey was adminis-
tered, and, on the other, the mean frequency of anxiety
symptoms (r=0.858; p<0.001) and anxiety or depression
symptoms (r=0.887; p<0.001) among the respondents.

3

35.8+2.1 27.5+1.5 40.6£2
27.7+2.1 23.741.8 32.742.1
42.6£2.4 36.9+2 49.7£2.4
37.6+3 28.8+2.1 42.3+2.8
34.4£2.3 26.3+1.7 38.8+2.2
31.7+2 25.2%2 35.9+1.9
24.6+1.9 19.9+1.5 28.9+1.9
17.3+1.8 14.7+1.5 21.742
14.8+2.3 13.242.5 19+2.7
38.5+2.5 33.9%3 44,.8%2.4
32+1.9 27.6+1.5 37.7+1.8
34.5+2.3 28.6+2 39.8+2.3
27.6+2.6 18.9+1.4 31£2.7
36.1+2.4 30£1.9 42142
26.2+3.4 21.9+3 31.4%3.7
33.4+1.8 28.5+2 39.6+1.8
30.5+2.2 23.9+1.6 34.8+2.1
40.5+3.7 33+2.8 46.1+3.4

A strong positive correlation was also found between
the average frequency of depression symptoms and the
average number of new cases (r=0.710; p<0.001). The
average incidence of anxiety and depression symptoms
in the participants and the changes in the standardized
Z-scores of the average number of new COVID-19 cases
over time were found to be similar (Figure 1).

2.5
2

1.5
1

0.5
(o]

Z score

-0.5

-1

-15

-2

-2.5

Period

- -~ Zscore (Symptoms of Anxiety Disorder)
—— Z score (Symptoms of Anxiety Disorder or Depressive Disorder)
------- Z score (Symptoms Depressive Disorder)

Z score (New Cases)

Figure 1. Number of new COVID-19 cases and the frequency trend of anxiety and depression symptoms among the re-
spondents of the Household Pulse Survey over time (April 23-October 26).

Source: Own elaboration.
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When the correlations were analyzed according to
the established subgroups (Table 4), the following re-
sults were obtained: a stronger correlation between the
frequency of anxiety and depression symptoms and
the number of new COVID-19 cases found in wom-
en (r=0.710 and r=0.088; p<0.001). Regarding the age
group, the strongest correlation between the number
of new COVID-19 cases and the frequency of depres-
sion symptoms was found in those aged between 30
and 39 years (r=0.795; p<0.001), while the strongest
correlation with the frequency of anxiety symptoms
was found in the 60-69 age group (r=0.914; p<0.001).
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In terms of education level, the strongest correla-
tion between the number of new COVID-19 cases and
the frequency of depression and anxiety symptoms was
found in those with a bachelor’s degree or a higher ed-
ucation level and in those with a college or associate
degree, respectively (r=0.860 and r=0.863; p<0.001).
Finally, when analyzed according to the respondents’
ethnic origin, the strongest correlation between the
number of new COVID-19 cases and the frequency of
depression and anxiety symptoms were found in the
”Non-Hispanic white single race” group (r=0.682 and
r=0.868; p<0.001).

Table 4. Correlation between the number of new COVID-19 cases in the USA during the study period and frequency of
anxiety and depression symptoms among the respondents of the Household Pulse Survey.

iety or
Characteristic - Depression Anxiety depre:ysm

Female

Male

Sex

18-29 years
30-39 years
40-49 years
50-59 years
60-69 years

Age group

70-79 years
80 years and above
Less than a high school diploma

High school diploma or GED
Education
Some college/Associate degree

Bachelor’s degree or higher

Hispanic or Latino

Non-Hispanic Asian; single race
Ethnicity Non-Hispanic black; single race
Non-Hispanic white; single race

Non-Hispanic; other races and multiple
races

* p<0.001
T p<0.05.
Source: Own elaboration.

Discussion

During the study period, more than a third of the popula-
tion who completed the Household Pulse Survey (1351 911)
in a 7-month period (April-October) had symptoms of
anxiety or depression, and there was a very strong pos-
itive correlation between the average number of new
COVID-19 cases and the average frequency of anxiety
or depression symptoms among the respondents in the
USA. These findings are consistent with those of Kujawa
et al.,”> who reported that the frequency of symptoms of
acute stress and depression increased as the number of
positive COVID-19 cases increased in the USA during the
first stage of the pandemic (May and June).

0.710 * 0.888 * 0.889 *
r 0.683 * 0.767 * 0.796 *
r 0.582 1 0.769 * 0.816 *
r 0.795 * 0.902 * 0.917 *
r 0.624 * 0.776 * 0.796 *
r 0.395 0.623 * 0.631 *
r 0.786 * 0.914 * 0.909 *
r 0.572 t 0.613 * 0.704 *
r 0.056 0.425 0.241
r 0.279 0.53 1 0.347
r 0.438 0.53 1 0.58 t
r 0.769 * 0.863 * 0.871 %
r 0.860 * 0.846 * 0.870 *
r 0.663 * 0.688 * 0.738 *
r 0.672 * 0.633 * 0.656 *
r 0.438 0.311 0.511
r 0.682 * 0.868 * 0.897 *
r 0.293 0.52 1 0.48 1

Furthermore, in the present study, anxiety and de-
pression symptoms were observed in 31.9% and 25.6%
of the participants, respectively, which is similar to
the findings of Honlingue et al.,>> who conducted a
study in 9 687 people in the USA during the onset of
the pandemic (March 19-24, 2020), finding that, on
average, 39% (95%CI: 0.37-0.40) and 19% (95%CI:
0.26-0.29) of them experienced symptoms of anx-
iety and depression, respectively, for at least 3 days
during the last week prior to completing the survey.

In contrast, according to the results of the National
Health Interview Survey conducted by the Nation-
al Center for Health Statistics (NCHS), from January
to June 2019, only 8.2% (95%CI: 7.6-8.8) and 6.6%
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(95%CI: 6.2-7.1) of adults in the USA experienced
symptoms of anxiety and depression, respectively.>
These findings are consistent with other studies that
show an increasing frequency of anxiety, depression,
and decreased well-being due to the COVID-19 pan-
demic both in the USA and worldwide.7>>->7

The prevalence of anxiety or depression symptoms
in the present study was higher in women than in men
(40.6% vs. 32.7%). Similarly, Wang et al.,*® in a study
assessing the mental health of U.S. students during
the COVID-19 pandemic (May 2020), conducted with
a sample of 2 031 undergraduate, masters, and doc-
toral students (18-75 years old) from one university
in Texas, described that mean scores in both PHQ and
GAD-7 were higher in women than in men (10.61 vs.
8.84,and 9.12 vs. 6.89, respectively); moreover, most
participants (71.26%) reported that their stress/anxi-
ety levels had increased during the pandemic. Another
study conducted in the USA (103 participants, of which
63 were female) during the lockdown period (April 25-
May 18, 2020) revealed a higher prevalence of general
anxiety due to COVID-19 in women compared to men
(80.3% vs. 50%; p=0,001), as well as a higher Spiel-
berger State-Trait Anxiety Inventory score in women
compared to men (43+1vs. 38+1a.u.; p=0.007).”

Moreover, in our study, the prevalence of anxiety
symptoms in the 18-29 age group was the highest
(49.7%), which could be explained by the rapid change
in the daily life routines of university students during
the first weeks of the pandemic: universities closed
and students returned to their homes and began to
take classes online. Among young adults, who make up
more than a third of the current U.S. workforce (often
referred to as “Generation Y” and “Generation Z”),
the COVID-19 pandemic and the mobility restriction
measures implemented to control its rapid spread im-
plied the loss of their jobs or starting to work remotely.
These disruptions may have put an already vulnerable
group at a greater risk for mental health problems.*

Similarly, Liu et al.,* in a study conducted in 898
university students and young adults (18-30 years
old) in the U.S. from April 13 to May 19, 2020, that is,
nearly one month after the state of emergency was
declared in the country due to the COVID-19 pan-
demic and before the restrictions were lifted across
the 50 states, found that at least one-third of the par-
ticipants showed high levels of depression (43.3%;
PHQ scores 210) and anxiety (45.4%; GAD-7 scores
>10). Likewise, in the study by Liu et al. 31 young peo-
ple were classified as a vulnerable age group and the
PHQ-8 and GAD-7 scales were used, that is, the full
scales from which the abbreviated scales used in the
Household Pulse Survey were created. These findings
show that the anxiety and depression levels of young
adults in the U.S. during the pandemic are higher to
those reported for this population in previous years
(6.2% and 21.0% ) by studies that used similar scales
(PHQ-8; GAD-7).%%

Regarding ethnicity, the highest mean prevalence
of anxiety or depression symptoms in the study pop-
ulation was found in the “non-Hispanic; other races,
and multiple races” group (46.1£3.4%), which differs
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from the findings of Fitzpatrick et al.,>* who, in a study
conducted in a nationally representative sample of
10 368 U.S. adults to determine the consequences of
the fear of COVID-19 on their mental health, found that
fear COVID-19 and anxiety levels were higher among
Hispanic respondents that in non-Hispanics. In ad-
dition, according to these authors, fear of COVID-19
was not evenly distributed across the country, since
it was concentrated in the regions with the highest
number of confirmed COVID-19 cases.

When analyzed in terms of education level, the
highest average prevalence of anxiety and depression
symptoms was observed in the group of respondents
who had less than a high school diploma (44.8£2.4%).
Similarly, in a study assessing the association between
exposure to COVID-19 and the onset of depression
symptoms in 501 U.S. adults (=18 years) using the Pa-
tient Health Questionnaire, it was found that having
an education level equivalent to a high school diploma
or less was significantly associated with an increased
frequency of depressive symptoms (p<0.01).

Furthermore, Xiong et al.,*° in a systematic review
that included studies on the effects of the COVID-19
pandemic on mental health in various parts of the
world, reported relatively high rates of anxiety (6.33%-
50.9%), depression (14.6%-48.3%), posttraumatic
stress disorder (7%-53.8%), and psychological dis-
tress (34.43%-38%) in the general population in China,
Spain, Italy, Iran, USA, Turkey, Nepal, and Denmark.
At the same time, several studies conducted in various
countries have identified many risk factors associat-
ed with a higher frequency of depressive symptoms,
including being female, being <40 years old, and hav-
ing low education levels.?52%:37-39

Strengths and limitations

The main strength of our study, which was conduct-
ed in alarge and nationwide representative sample of
U.S. adults, is that the results obtained add new knowl -
edge confirming the relationship between the number
of COVID-19 cases and the frequency of anxiety and
depression symptoms among the general population
during the pandemic. Although the use of shortened
versions of the PHQ-2 and GAD-7 scales is a limitation,
our results were similar to those described by other au-
thors using the full version of the scales, as reported
above. Layoffs, economic problems, and social isola-
tion caused by the pandemic can also contribute to the
onset of anxiety and depression symptoms; however,
there were no data available on these aspects, thus we
were not able to assess the effect of these confounding
factors on anxiety and depression symptoms among
the study population during the pandemic.

Conclusion

The huge impact that the COVID-19 pandemic has had
on human health globally is undeniable. In the present
study, as reported in many other studies conducted in
the USA and other countries, it was found that, besides
the immediate health effects caused by the disease in
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the people infected with the virus, the frequency of
anxiety and depression symptoms, as well as of anx-
iety or depression symptoms among the general adult
population in the USA, increased during the pandemic;
however, it should be noted that, unlike many of those
studies, our study population consisted of a large na-
tionwide representative sample of adults and that the
study period was much longer (April-October, 2020).

Also, according to our findings, the number of new
COVID-19 cases detected during the study period was
positively correlated with the frequency of depression
and anxiety symptoms in the participants; in other
words, as the number of new cases increased, so did
the frequency of the symptoms of these mental dis-
orders, a finding that, to the best of our knowledge,
has not yet been described in the relevant literature.
Furthermore, young adults were identified as the most
vulnerable group. Taking these factors into account,
relevant authorities must closely monitor signs of poor
mental health in the general population, both during
and after the current pandemic.
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