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Abstract

The direct impact of the COVID-19 pandemic and the indirect impact of the ensuing economic and political response have
affected the United States on a large scale. We document a substantial surge in anxiety and depression symptoms from 2019 to
2020 driven by the young adult population, indicating a disproportional indirect impact on the young. Multivariate regression
analysis was utilized to quantify the stringency of state responses’ indirect effect on the changes in anxiety or depression
symptoms during the pandemic. While we observe a slight decline in the share of the adult population experiencing anxiety and
depression through July 2021- June 2022, such decline does not compensate for the large surge of mental health issues among
young adults in 2020. Overall, our results indicate that the effects of the stringency of the mitigation measures on different areas
of health are complex and vary by state, with a wide variation of mental health-related issues by age group and a higher
prevalence in younger adult age categories. After discussing inequities in the accessibility of mental health treatment, lack of
health insurance, and implications for quality of life among young adults, this paper adds to the breadth of ongoing COVID-19
research and emphasizes the importance of considering the overall health of the population in a large-scale health crisis as well as
discussing the potential unintended consequences of the mitigation measures put in place.
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1. Introduction

On March 11, 2020, the World Health Organization de-
clared the outbreak of COVID-19 a global pandemic [1-5].
The world suffered both from the outbreak and the ensuing
response, as many were isolated in their homes for significant
periods of time [6-7]. Disentangling the effects of the
SARS-CoV-2 virus from the response taken to prevent its
transmission is still subject to considerable research. This
paper investigates the issue in the context of mental health
among the U.S. young adult population.

In the United States, a nationwide emergency was declared

on March 13, and the immediate policy response was to “shut
down” the country. The Center for Disease Control and Pre-
vention (CDC) issued a “No Sail Order” to all cruises in U.S.
waters and New York City closed its public school system,
affecting over 1 million students. Between March and May of
2020, all other U.S. states shut down. ' Forty-three U.S.
states issued explicit stay-at-home orders for nonessential
activities. The other seven states (Arkansas, lowa, Nebraska,

'An excellent timeline for the COVID-19 pandemic in the U.S. is available at
https://www.cdc.gov/museum/timeline/covid19.html.
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North Dakota, South Dakota, Utah, and Wyoming) issued
executive orders restricting social gatherings and closing
malls, restaurants, theaters, gyms, and schools, and adhered to
CDC recommendations [8].

The widespread pandemic-response strategy prioritized
safeguarding the physical health of individuals by protecting
them from getting infected by the SARS-CoV-2 virus. This
strategy neglected the mental health of the population, spe-
cifically the young. While mental health was mentioned by
the WHO for its connection with the pandemic, the consider-
ations were vague and limited to uplifting messages and
recommendations to the population [3, 4]. Rigorous mental
health considerations were absent in the policies taken by
governments and government officials.

The consequences of such omission are dangerous and
potentially catastrophic, leading to a concerning cycle of
adverse mental health effects. Researchers have already
documented the necessity for additional mental health ser-
vices because of the ensuing psychological trauma resulting
from COVID-19, both from the lockdown itself and the re-
lated worldly changes afterward, including an increased risk
of violence [9-11]. We assert that while government policies
were intended to limit the SARS-CoV-2 virus transmission,
they also limited individuals from taking care of themselves
and other potential ailments, scheduling regular doctor visits,
outdoor activities, visiting friends and family, etc., with severe
mental health unintended outcomes. In this paper, we inves-
tigate these outcomes by age groups and across the 50 U.S.
states and associate them with the stringency of the policy
response in each state.

We find a negative effect on mental health, specifically in
young adults (18-29 years), driving up the reported anxiety
and depression symptoms for the whole U.S. population in
2020. Our findings suggest that the response to COVID-19
caused a “pandemic of mental health” — rapidly spreading
mental health ailments throughout the country in 2020. While
many factors influence this new “pandemic,” our analysis
indicates that the approach taken by different U.S. states, and
not the SARS-CoV-2 virus alone, caused an upsurge in a
multitude of mental health categories including anxiety and
depression, as well as a potential increase in unemployment,
gun violence, and mass shootings.

Nevertheless, regression analysis indicates that the strin-
gency of the response, including both the initial containment
and the subsequent economic relief, health system, and vac-
cination policies, had a significant effect in reducing peak
anxiety and depression levels accrued during the first year of
the pandemic. Although the reduction is small in magnitude
and not yet close to pre-outbreak levels, it is statistically sig-
nificant and an encouraging sign. Our findings are consistent
with the effect of social climate and financial concerns asso-
ciated with the COVID-19 pandemic [12].

In sum, our analysis suggests that the pandemic had com-
plex and multidimensional effects on overall health. While the
SARS-CoV-2 virus had a direct impact on the health (both
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physical and mental health) of the old population, the policy
response to the virus had a disproportionate, yet indirect,
impact on the mental health of young adults. This indirect
impact comes with complex and dangerous ramifications for
our society.

2. Methods

The National Center for Health Statistics (NCHS) partnered
with the U.S. Census Bureau on an experimental data plat-
form called the Household Pulse Survey in order to provide
information about the impact of the COVID-19 pandemic in
the United States. Specifically, the influence of the
COVID-19 pandemic on “employment status, consumer
spending, food security, housing, education disruptions, and
dimensions of physical and mental wellness” (U.S. Census
Bureau, Household Pulse Survey). The data collection began
on April 23, 2020. Through the survey, several topics were
covered regarding mental health, including anxiety, depres-
sion, and mental health care.

In the Household Pulse Survey, questions were asked to
gain information on the frequency of anxiety and depression
symptoms over seven-day periods throughout the pandemic.
The questions were adapted from the two-item Patient Health
Questionnaire (PHQ-2) and the two-item Generalized Anxi-
ety Disorder (GAD-2) scale.

The adapted PHQ-2 questions include:

“Over the last 7 days, how often have you been bothered

by ... having little interest or pleasure in doing things?

Would you say not at all, several days, more than half the

days, or nearly every day? Select only one answer.”

“Over the last 7 days, how often have you been bothered

by ... feeling down, depressed, or hopeless? Would you say

not at all, several days, more than half the days, or nearly
every day? Select only one answer.”

The adapted GAD-2 questions include:

“Over the last 7 days, how often have you been bothered by

the following problems ... Feeling nervous, anxious, or on

edge? Would you say not at all, several days, more than
half'the days, or nearly every day? Select only one answer.”

“Over the last 7 days, how often have you been bothered by

the following problems ... Not being able to stop or control

worrying? Would you say not at all, several days, more
than half the days, or nearly every day? Select only one
answer.”

For each question, the answer choices were given a nu-
merical value: “not at all = 0, several days = 1, more than half
the days = 2, and nearly every day = 3.” To calculate the in-
dividual’s score, their responses to the PHQ-2 and GAD-2
questionnaires are added together. On the PHQ-2, a sum score
of three or greater is associated with major depressive disorder.
On the GAD-2, a sum score of three or greater is associated
with generalized anxiety disorder. When adults score above
three, it is recommended that they are evaluated by a health
professional.
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In order to compare anxiety or depression reported
symptoms rates from before and after the pandemic, data
from the 2019 National Health Interview Survey were
compared with 2020 data from the Household Pulse Survey.
Because data from January 2020 to April 2020 are unavail-
able, only the months of May through December of both
2019 and 2020 are compared. The same questions from the
PHQ-2 and GAD-2 questionnaires were used to ensure
comparability in the anxiety or depression reported symp-
toms in 2019 and 2020.

To disentangle the direct and indirect impacts of the
SARS-CoV-2 virus on mental health, we first analyze the
changes in anxiety and depression in the U.S. from 2019 to
2020, and then disaggregate the analysis by age. Since
COVID-19 affected disproportionally the older population
relative to the younger population, it is natural to expect that
the direct impact of the virus on changes in anxiety and de-
pression before and after the pandemic is disproportionally
larger in older-age categories [13-15]. Since we only observe
the total impact (i.e., the direct plus indirect impact combined)
of the virus on mental health, any difference between the
observed and expected effects must be attributed to the indi-
rect channel.

To investigate the indirect channel further, we define and
analyze the human response to the SARS-CoV-2 virus. By
“human response” we mean the indirect effect on mental
health through human actions propitiated by the virus. If it is
not the SARS-CoV-2 virus alone driving the changes in anx-
iety and depression across age categories and in particular the
younger generations, it must be the human response accom-
panying the virus.

We subdivide the “human response” into formal and in-
formal responses. Formal responses include policies, laws,
executive orders, mandates, stimulus bills, and actions for-
mally enacted by governments, government officials, and
official organizations, comparable to recommendations issued
by the CDC. Informal responses include unspoken norms,
beliefs, fears, and behaviors that have shaped the interactions
among individuals since March 2020. While the latter is dif-
ficult to quantify, it is of paramount importance and requires
future investigation. Our analysis will focus on the former,
formal human responses, to the extent they can be (imper-
fectly) quantified.

To investigate the association between the formal response
to the pandemic and mental health more thoroughly, we also
use correlation and regression analysis. We measure the for-
mal policy response with the stringency index. The stringency
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index provides a quantitative representation (1-100) to esti-
mate the rigidity of individual state responses to COVID-19 in
the United States. Subcategories of the stringency index in-
clude virus containment and closure restrictions, economic
support, health system mandates, vaccination administration,
and other miscellaneous components. All five subcategories
are combined into one stringency index value for each U.S.
state.

To construct our regression design matrix, the average
stringency index from January 2020 to April 2021 was cal-
culated as well as the change in the percentage of the popula-
tion showing anxiety or depression symptoms in each U.S.
state from the pandemic peak period (May/2020 to Jul/2021)
to the post-pandemic peak period (Jul/2021 to Jun/2022). We
lagged the stringency index (our key explanatory variable)
relative to the change in the percentage of the population
showing anxiety or depression (our key dependent variable) to
minimize reverse causality endogeneity concerns.

3. Results

Figure 1 shows that anxiety or depression symptoms in-
creased significantly from about 10 percent in May-December
of 2019 to more than 35 percent during May-December of
2020, about a four-fold increase in one year.

Figures 2 and 3 show the trends in anxiety and depression
in varying adult age groups from April 23, 2020, to June 13,
2022, illustrating a large variation in anxiety and depression
across age groups and over time. As seen in the figures,
young adults (aged 18-29 years) had the highest rates of
anxiety and depression throughout the pandemic, while
older adults (aged 80 years or above) had the lowest rates of
anxiety and depression. In Figure 3, the depression rates for
adults aged 18-29 remain significantly large compared to
other age groups throughout the survey collection period.
Each age group follows a similar trend of a slight decrease in
both anxiety and depression rates from December 2020 to
July 2021.

Figures 2 and 3 also reveal that the four-fold increase in
mental health symptoms shown in Figure 1 was driven by the
younger generations (18-29 age category mostly). This pro-
vides insight into the fundamental cause of the significant
increase in mental health problems from 2019 to 2020: It is
the indirect channel associated with the human response to the
pandemic.
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Anxiety or Depression Symptoms Reported in 2019 vs. 2020
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Figure 1. Trends in reported anxiety or depression symptoms from May to December in 2019 and 2020 for adults aged 18-29 years to 80 years
and above.

Source: National Health Interview Survey, National Health Center for Statistics, 2019. U.S. Census Bureau, Household Pulse Survey,
2020-2022.
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Figure 2. Trends in anxiety symptoms over time for adults aged 18-29 years to 80 years and above. Source: U.S. Census Bureau, Household
Pulse Survey, 2020-2022.
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Figure 3. Trends in depression symptoms over time for adults aged 18-29 years to 80 years and above. Source: U.S. Census Bureau, Household
Pulse Survey, 2020-2022.
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Figure 4. Average stringency index by U.S. states from January 2020
to April 2021. Lighter colors represent a higher stringency index.
Source: Oxford Coronavirus Government Response Tracker,
2020-2021.

To investigate this indirect channel, Figure 4 shows a
heatmap of the average stringency index by U.S. states from
January 2020 to April 2021. States with a less stringent ap-

proach include North Dakota, South Dakota, Utah, Oklahoma,
and Alabama. These states had more lenient policy responses
and less generous income support. In contrast, northeastern
states plus New Mexico, Washington, California, and Hawaii,
implemented more stringent policies, specifically regarding
facial coverings, with a near two-fold difference in ‘days on
average with facial covering requirements in place’ [16]. The
varying degree of the stringency index throughout the United
States, as seen in Figure 4, reflects varying U.S. state policies in
response to the pandemic.

Figure 5 shows the trends in the stringency index for a se-
lection of four U.S. states (New Mexico, New York, South
Dakota, and Utah). Until April 2020, every state exhibited a
significant spike in the stringency of COVID-19-related policy
responses. From this point forward, the variation in the re-
sponses widened as states implemented different policies. This
observation is consistent with patterns of location and income
support documented in the literature that were influenced by
weak institutional systems, inadequate funds, and the initial
success of government health interventions [16, 17].

Stringency Index Over Time
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Figure 5. Trends in stringency index for New Mexico, New York, South Dakota, and Utah from January 2020 to April 2021. Source: Oxford

Coronavirus Government Response Tracker, 2020-2021.

Results from our multivariate regression analysis are pre-
sented in Table 1. Column 1 of Table 1 shows a statistically
significant relationship between the stringency index and the
change in the percentage of the population showing symptoms
of anxiety or depression from the first year of the pandemic to
the second year. This significant value of —0.096 (p<0.01)
indicates that U.S. states with higher stringency indices from
January 2020 to April 2021 experienced an average reduction
in anxiety or depression symptoms between the periods
May/2020-Jul/2021 and Jul/2021-Jun/2022.

Column 2 of Table 1 adds the percentage of the adult pop-
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ulation over 65 to the model. Adding this demographic vari-
able means holding it constant in the model when interpreting
the other variables. The coefficient for the stringency index
became larger in magnitude (-0.100) and remained statisti-
cally significant at the 1 percent significance level (p<0.01).
Column 3 holds constant the annual growth rate of per
capita GDP for each state during 2019-2022. As a result, the
coefficient associated with the stringency index increased in
magnitude and remained significant (p<0.01), confirming the
association between the stringency index and mental health
during and after the pandemic. Our findings suggest that
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different COVID-19 pandemic responses across U.S. states
impacted changes in adults' mental health as measured by the

stringency index.

Table 1. Determinants of Anxiety or Depression during the Pandemic: Multivariate Regression Analysis.

Dependent variable:

Anxiety or Depression Difference
Average during Jul 2021-Jun 2022 minus May 2020-Jul 2021

@ ®
Mean of the Stringency Index -0.096™" -0.100™"
(Jan 2020 — Apr 2021) (0.033) (0.034)
Population Over 65 5.608
(% of the Adult Population) (9.104)
Growth Rate of per capita GDP
(Annual Rate During 2019-2022)
All-Cause Mortality Rate
(Jan 2020 — Apr 2021)
Anxiety and Depression Peak
(May 2020 — Jul 2021)
Model Intercept 0.308 -0.731
(1.735) (2.428)
Observations 50 50
Adjusted R? 0.131 0.119
Note: "p<0.1, "p<0.05, ""p<0.01

In addition to the percentage of the adult population over 65
years old and the annual growth rate of per capita GDP for each
U.S. state, Column 4 also adds the all-cause mortality rate
during the first leg of the pandemic (specifically Jan/2020 —
Apr/2021). Adding this variable increased the magnitude and
significance of the stringency index. The coefficient changed
from (-0.114) in column 3 to (-0.128) in column 4.

Finally, the reduction in anxiety and depression levels in the
second leg of the pandemic (specifically Jul/2021-Jun/2022)
may be associated with the peak of mental health issues ac-
crued during the first leg (prior to July 2021). To investigate
this, column 5 also controls for the average anxiety and de-
pression levels from May 2020 to July 2021. Interestingly, the
coefficient associated with the Stringency Index remained
virtually unchanged and statistically significant (p<0.01).
This finding suggests that the reduction in anxiety or depres-
sion levels during the second leg of the pandemic was more
associated with the stringency index than with the peak
mental health issues of the first leg.

82

A3) @ )
-0.114™ -0.128™" -0.122"
(0.032) (0.030) (0.032)
3.807 4.421 3.350
(8.497) (7.857) (8.069)
-73.124™ -68.841"" -67.535""
(25.454) (23.574) (23.803)
-822.474™ -775.196""
(276.778) (287.465)
-0.043
(0.065)
3.655 5.339™ 6.666"
(2.727) (2.584) (3.279)
50 50 50
0.237 0.348 0.340

The negative coefficient for the Stringency Index is an
encouraging sign, indicating that the response was eventually
associated with a reduction in anxiety or depression levels
after July 2021. This finding may be explained by the eco-
nomic relief and stimulus packages that were subsequently
included in the stringency index, improving the social climate
and reducing financial concerns for U.S. families and by the
public perception of stringency [12, 18]. Nevertheless, while
the decrease in anxiety or depression levels after July 2021
was statistically significant, it was relatively small in magni-
tude and not large enough to mitigate the drastic increase from
2019 to 2020. In other words, the anxiety and depression
levels as of June 2022 are still far higher than the
pre-pandemic levels.

4. Discussion

This paper finds that the mental health of the younger adult
population (18-29 years) in the United States was signifi-
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cantly affected by the COVID-19 pandemic, both directly and
indirectly. While the approaches of different U.S. states’
pandemic responses varied, the main goal was to protect the
health and safety of Americans, specifically the elderly pop-
ulation. We hypothesized that during the pandemic, the older
adult population would have the highest reported anxiety and
depression symptoms. However, our results indicate a mas-
sive surge in reported anxiety and depression symptoms in the
younger adult population following the pandemic. This rejects
our initial hypothesis that the older adult populations would
suffer the greatest from mental health issues due to a greater
physical health risk from COVID-19.

Possible explanations for the increase in reported anxiety
and depression symptoms of the younger adult population are
complex and vary by state. On the one hand, our analysis
suggests that the indirect effect of the SARS-CoV-2 virus,
categorized as formal and informal human responses, is a vital
factor driving the spike in mental health problems among the
younger generations. On the other hand, while we recognize
that the stringency index is an imperfect measure of the formal
response, we find a small (yet statistically significant) reduc-
tion in peak anxiety and depression levels during the second
year of the pandemic associated with the stringency of the
response. The reduction is not close to pre-pandemic levels,
suggesting that the informal human response plays a consid-
erable role in understanding mental health and needs further
investigation.

Adults aged 18-29 years face the problem of accessibility to
mental health treatment, specifically prescription medications
as well as counseling and therapy, due to financial limitations
and inequitable access [19]. In May 2022, more than 23% of
adults aged 18-29 years indicated having taken medications
for mental health. This number is almost half of those who
indicated having anxiety or depression, and the share needing
counseling and therapy is increasing. If the young adult pop-
ulation continues to go untreated for mental health concerns,
this age group may struggle with long-term mental health
consequences.

Another obstacle that young adults face in receiving mental
health treatment is the lack of health insurance coverage.
According to the health insurance coverage data from the
Household Pulse Survey, 16% of adults aged 18-24 years
were uninsured from April 23, 2020, to June 13, 2022, re-
sulting in difficulty treating their declining mental health with
prescription medication. In contrast, 8.8% of adults aged
45-64 years were uninsured during the same collection period
allowing greater access to prescription medications. That is,
the youngest adult population with the greatest need for
mental health resources are the most uninsured compared to
other age categories, resulting in a major difficulty for this
demographic group to access mental health treatments.

Our results also have implications for overall well-being,
quality of life, and lifestyle. While these areas are subjective
and multidimensional, mental health contributes to them [20].
Therefore, our results imply a significant drop in the overall
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quality of life in young adults stemming from the
SARS-CoV-2 virus itself and the human response to it. The
human response (i.e., the indirect channel) had a substantially
larger impact on mental health and the subsequent well-being
of the population.

5. Limitations

Our research is limited by the availability of data. Due to
pandemic restrictions on the data collection process, it was not
possible to obtain a reliable sample for the first few months of
the pandemic. Attrition from January 2020-April 2020 im-
plies that our mental health dataset from the Household Pulse
Survey starts in May 2020. In addition, the mental health data
used in our investigation are self-reported, which lends itself
to potential response bias. This could potentially affect the
accuracy of our results. For example, if the young are more
likely to over-report symptoms than the old following the
COVID-19 pandemic, our results would be biased.

There are no other events like the COVID-19 pandemic in
recent history. Thus, the potential for comparative analysis is
limited, especially when analyzing mental health. Although
some comparisons could be made between the COVID-19 and
the 1918 Spanish Flu pandemics, the state of the world in
1918 was not comparable to 2020. However, our findings
indicate the need for large-scale research of the long-term
consequences of the COVID-19 pandemic, both directly and
indirectly, on mental health [21, 22]. Future research could
also forecast the effects of the pandemic over time on mental
health, overall health, and society at large.

Other kinds of indirect effects, such as changes in the
sentiment of the media on the mood, emotions, behavioral
changes, and immune response of the population, are not
accounted for. Nevertheless, a systematic decline in the
sentiment of major U.S. newspaper during the pandemic has
already been documented, with immediate ties to the mental
health of their readers [23]. Similarly, both direct and indi-
rect effects of the COVID-19 pandemic induced profound
behavioral changes that eroded the well-functioning of the
immune and metabolic systems, the full understanding of
which requires further investigation [24]. However, with
limited exceptions, current research predominantly focuses
on the detection, prevention, and treatment of specific dis-
eases, leaving the complexities of maintaining long-term
health in the absence of disease, particularly unexplored
[25].

Finally, the spike in mental health problems can have devas-
tating consequences on modern-day society that need to be in-
vestigated further. Preliminary analyses by the authors indicate a
dangerous connection between mental health and mass shootings
traceable to the pandemic response. The ramifications of mental
health problems on violence, civic behavior, lifestyle, culture,
and other areas of society require urgent investigation.


http://www.sciencepg.com/journal/ijdsa

International Journal of Data Science and Analysis

http://www.sciencepg.com/journal/ijdsa

Abbreviations

SARS-CoV-2 Virus That Causes the Coronavirus Disease
2019 (COVID-19)

COVID-19 Coronavirus Disease 2019

GAD-2 Two-Item Generalized Anxiety Disorder
Questionnaire

PHQ-2 Two-Item Patient Health Questionnaire
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