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Background: The COVID-19 pandemic has been accompanied by substantial increases in adverse mental 

health, particularly among the young. However, it remains unclear to what extent increases in population 

scores on mental health assessments are due to changes in prevalence, rather than severity of symp- 

toms. Further, it is not obvious that widely used assessments of aggregate symptoms retain their typical 

interpretation during an event that directly disrupts behavior. 

Methods: Pre-pandemic data on workers age 18-69y in the 2019 National Health Interview Survey are 

reweighted to match distributions of demographic characteristics of Duke University employees surveyed 

nine months into the pandemic. The latter population was at low risk of infection or economic insecurity. 

Prevalence, severity, and scores for each of nine symptoms are compared overall and by age group. 

Outcomes: Elevated psychological distress is primarily driven by increases in prevalence of particular 

symptoms. Prevalence of trouble concentrating increased six-fold from 9.6% to 72.5%. Other symptoms 

increased by over one-third; feeling anxious, having little interest, feeling depressed, sleep problems and 

being irritable, while some symptoms rose only 10% or less. Severity also increased but magnitudes are 

small relative to prevalence changes. Escalation in prevalence and severity are greatest for the youngest. 

Interpretation: Some of the least prevalent symptoms pre-pandemic became the most prevalent during 

the pandemic, affecting interpretation of indices validated pre-pandemic. Clinical and policy interventions 

should focus on specific symptoms that increased including trouble concentrating and anxiety. 

Funding: Trinity College of Arts & Sciences and Social Science Research Institute at Duke University. 

© 2021 The Author(s). Published by Elsevier Ltd. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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Research in context 

Evidence before this study 

Pubmed was searched for articles using the keywords 
“COVID-19”, “coronavirus”, “mental health”, “anxiety”, and 

“depression.” Prior literature, including recent systematic re- 
views, reported substantial increases in anxiety and depres- 
sion symptoms, as well as the share of individuals with 

clinically-significant levels of symptoms, during the COVID-19 
∗ Corresponding author: Duncan Thomas, Telephone: 919-360-9094. 

E-mail address: dthomas@econ.duke.edu (D. Thomas). 
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667-193X/© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article
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pandemic. People with prior psychiatric illness, younger indi- 
viduals, as well as people who often experienced dispropor- 
tionate adverse mental health outcomes pre-pandemic, such 

as women and lower-education individuals, were likely to 
have the highest symptom levels during the pandemic. Fur- 
ther, prior literature from natural disasters and other emer- 
gencies suggests events often have specific symptoms asso- 
ciated with them. Several core gaps in the literature remain: 
increases in population symptom scores could be driven ei- 
ther by increases in severity or prevalence of symptoms, 
and it is not obvious that typical interpretations of ag- 
gregate symptoms indices validated pre-pandemic, such as 
“clinically-significant” levels of symptoms, retain the same in- 
terpretation during the pandemic. 
 under the CC BY-NC-ND license 
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Added value of this study 

This study provides evidence from matched cohorts of in- 
dividuals prior to and during the COVID-19 pandemic. We 
disaggregate commonly used indices, and show that increases 
in scores are primarily due to greater prevalence, rather than 

greater severity. However, among young adults, increases 
in both prevalence and severity are large and potentially 
clinically-relevant. Further, we find that increases are con- 
centrated among specific symptoms, and are not evenly dis- 
tributed across the full depressive syndrome. Notably, trou- 
ble concentrating and feelings of anxiety have increased the 
most. Many of the least prevalent symptoms pre-pandemic 
have become the most prevalent. 

Implications of all available evidence 

The long persistence of adverse mental health during 
the COVID-19 pandemic, and prevalence in populations with 

minimal exposure to infection or economic insecurity, sug- 
gest that mental health will continue to be a challenge as 
the pandemic abates, particularly among the young. This 
work has further implications for future pandemics and pub- 
lic health emergencies, regarding the specific symptoms that 
may be most impacted. Mental health interventions should 

consider the specific symptoms that have been most affected, 
and research results from aggregated indices should be inter- 
preted considering the changes in the relative weights of the 
symptoms that compose them. 

. Introduction 

An epidemic of poor psychological health, including high levels 

f reported depression and anxiety symptoms, accompanied the 

nset of the COVID-19 pandemic [1–7] . Adverse mental health is 

ow both persistent and widespread in the population; elevated 

epression symptoms continue and are not limited to the econom- 

cally insecure or to those most vulnerable to COVID-19 infection 

nd its sequela [8–11] . Despite these robust findings, there is little 

ystematic evidence on the specific depression and anxiety symp- 

oms most elevated during the pandemic and how symptomatol- 

gy during the pandemic differs from typical patterns. 

We assess the prevalence (proportion of respondents reporting 

 symptom) and severity (reporting greater symptom intensity) of 

articular symptoms before and during the COVID-19 pandemic. 

elving into widely-used batteries of screener questions, we iden- 

ify the key domains that are driving the rise in poor psychological 

ealth of the population. This assessment is imperative for at least 

wo reasons. 

First, by investigating specific symptoms, we are able to dis- 

inguish changes in prevalence from changes in severity for each 

ymptom. Given the persistence of symptoms during the pan- 

emic, the distinction between prevalence and severity is critical in 

redicting the longer-term consequences of the pandemic for both 

ndividual clinical treatment and for resuming work and education 

s COVID-19 case counts decline and lock-down policies are lifted. 

Second, the study advances knowledge of mental health symp- 

omatology and reporting in the wake of large-scale events such as 

andemics and natural disasters. Previous research indicates men- 

al health problems linked to an event are concentrated in specific 

omains rather than the full depressive syndrome, and these do- 

ains vary depending on the context [12–15] . We contribute to 

his literature by providing evidence in the context of the COVID- 

9 pandemic. 

Previous literature on mental health during the COVID-19 pan- 

emic has documented elevated rates of both depression and anxi- 
2 
ty symptoms, including sleep disturbance. In line with risk factors 

rior to the pandemic, younger individuals, females, prior psychi- 

tric illness, and those with lower socioeconomic status reported 

igher levels of depression symptoms as well as poorer sleep qual- 

ty [ 1 , 2 , 16–19 ]. Risk factors for high levels of general anxiety were

imilar, though older adults had more anxiety about COVID-19 

pecifically [ 2 , 16 , 20 ]. 

These documented patterns indicate the magnitude of the pan- 

emic’s impact on mental health, and earlier work underscores the 

mperative to disaggregate these patterns. Specific domains of psy- 

hological health have been linked to worse performance in the 

abor market, at school and in care-giving and improved perfor- 

ance when they have been treated [21–24] . These include, for ex- 

mple, depression [22–24] , anxiety [ 25 , 26 ], trouble sleeping [ 27 , 28 ]

nd trouble concentrating [29–31] . 

The mechanisms underlying links between the COVID-19 pan- 

emic and psychological distress are not clear. Studies have sug- 

ested uncertainty and social isolation because of lockdowns as 

ell as complex and changing health guidance are likely mech- 

nisms. However, lack of independent variation in these poten- 

ial contributing factors complicates identifying their independent 

mpacts [ 2 , 3 , 5 , 8 , 32–35 ]. Moreover, psychological distress has per-

isted beyond the brunt of initial lockdowns [ 8 , 11 ]. Whereas stud- 

es have highlighted the roles of infection risk and economic in- 

ecurity, little is known about the mental health of populations 

rotected from these direct effects of the pandemic [ 1 , 2 , 32 ]. This

tudy focuses on such a population. 

We examine depression and anxiety symptoms in samples from 

wo populations of working adults from the same birth cohorts 

ho are then re-weighted to match the joint distributions of gen- 

er, age, education, race and ethnicity so that estimates from the 

amples are comparable. The first sample was assessed in 2019, be- 

ore the COVID-19 pandemic, and respondents in the second sam- 

le were assessed in late 2020, nine months into the pandemic. 

For some depression and anxiety symptoms, the fraction of the 

amples reporting the symptoms during the pandemic is more 

han double the pre-pandemic level. The differences vary widely 

cross symptoms. Most prominently, the fraction reporting trou- 

le concentrating has increased over six-fold. Further, some of the 

east prevalent symptoms before the pandemic have become the 

ost prevalent (trouble concentrating moved from least to 2 nd - 

ost prevalent) and, for those symptoms, there has been a marked 

teepening of the age gradient reflecting a greater increase in the 

raction reporting them among younger adults. Severity has in- 

reased for the vast majority of symptoms, especially the most 

revalent during the pandemic, but the effects on psychological 

ealth are dwarfed by the effect of the rise in prevalence. 

These changes in symptomatology during the pandemic should 

e considered in discussions of aggregate indices of symptom 

cores and associated clinically-validated cutoffs. Commonly used 

epression and anxiety symptom screeners, such as the Pa- 

ient Health Questionnaire (PHQ), the Center for Epidemiological 

tudies-Depression (CES-D) and the Generalized Anxiety Disorder 

cale (GAD-7) have been validated prior to the pandemic [36–39] . 

owever, they may not retain the same psychometric interpreta- 

ion during this large-scale, long-term public health disaster which 

as directly disrupted myriad family, social and working arrange- 

ents and caused elevated and prolonged fear and uncertainty. 

linical and policy interventions designed to address the specific 

ymptoms that are elevated, particularly targeting younger adults, 

re likely to be the most effective at improving population health. 

. Methods 

The two populations compared in this study are a sample of 

dults in the 2019 National Health Interview Survey (NHIS) enu- 
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erated before the pandemic, and respondents in a study we 

onducted of employees of Duke University about nine months 

nto the pandemic, Reopen Our University Safely and Effectively 

ROUSE). To assure comparability of the samples, the NHIS sam- 

le is first restricted to adults in the same birth cohorts as ROUSE 

ho are working for an employer; the NHIS sample is then re- 

eighted so that the joint distributions of gender, age, education, 

ace and ethnicity are matched to the ROUSE distributions. Ap- 

roved by the Duke University Institutional Review Board, ROUSE 

sed individual-specific email invitations to recruit Duke University 

aculty, staff, and student employees engaged in research and/or 

eaching. All ROUSE participants provided electronic informed con- 

ent at the beginning of the survey. Results are reported in accor- 

ance with the STROBE guidelines [40] . 

.1. Populations 

.1.1. Pre-pandemic sample 

Public use data from the 2019 wave of NHIS provides the ba- 

is for constructing a pre-pandemic comparison sample (NCHS, 

020). NHIS is selected because it provides a large nationally- 

epresentative sample with easily comparable mental health as- 

essments: the Patient Health Questionnaire-9 (PHQ-9) and Gen- 

ralized Anxiety Disorder-7 (GAD-7). One randomly selected adult 

ver the age of 18 is interviewed per sampled household, either 

ace-to-face or by telephone. To be comparable with the ROUSE 

ample assessed during the pandemic, described next, the NHIS 

ample is restricted to 16,462 respondents age 18 to 69y in 2019 

ho were working for an employer at the time of the interview, 

nd completed the PHQ-9 and GAD-7. The NHIS sample is re- 

eighted to match the joint distributions of demographic charac- 

eristics of the ROUSE sample. 
3 
.1.2. During-pandemic sample 

All Duke University faculty, staff and students engaged in re- 

earch and/or teaching were invited to participate in ROUSE with 

n individual-specific email in October 2020 along with three 

ollow-up invitations over the next four weeks. Data were collected 

ntil December 2020. Outreach effort s to encourage survey partic- 

pation included specific follow-up emails, social media, posters, 

nd a website. (See Thomas et al., 2021.) Of 6,938 respondents, 

,992 (72%) reported depression and anxiety symptoms, including 

he Center for Epidemiological Studies-Depression (CES-D) assess- 

ent 4,909 respondents age 19 to 70y in 2020 form the sample 

ssessed during the pandemic so that the same birth cohorts are 

ompared pre and during the pandemic. 

.2. Depression and Anxiety Symptoms 

Nine depression and anxiety symptoms are examined. Seven 

epression symptoms in the PHQ-9 (in NHIS) have been matched 

ith symptoms in the 20-item CES-D battery (in ROUSE). Two anx- 

ety symptoms in the GAD-7 assessment in the NHIS are also as- 

essed in ROUSE. Respondents were asked about each symptom 

uring the prior week in ROUSE and two weeks in NHIS on a 4- 

oint Likert scale, where 0 indicates rarely/none of the time in the 

ES-D or not at all in the PHQ-9, and 3 indicates all or almost all

he time in the CES-D or nearly every day in the PHQ-9. (The items 

nd sources are in Appendix Table 1.) Prior literature has demon- 

trated that the CES-D and PHQ-9 cover similar domains and as- 

ess depressive symptoms similarly, although emotional recall is 

hought to be better for one week relative to longer time horizons 

 41 , 42 ]. The difference in recall periods in the two samples is un-

ikely to be important and potentially understates the differences 

etween the samples. 

The nine symptoms are selected so that the questions in the 

wo surveys cover the same domains and thus make it possible to 
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Fig 2. Scores, by item 
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tudy how the pandemic affected different domains. For example, 

andemic-related uncertainty about the future could affect trou- 

le concentrating, anxiety, depression and trouble sleeping, more 

han it may affect f eeling bad about oneself. The time frame for 

ach question is the same in the two surveys but the wording of 

uestions is not identical. The wording matches very well for six 

tems. The wording for two items (having low energy and feeling 

ad about self) are less well matched; the NHIS question about in- 

erest in doing things is matched to the ROUSE question covering 

he most similar domain but the wording is different (though the 

esults are robust to alternative questions). The results need to be 

nterpreted with these caveats in mind. 

.3. Statistical Analysis 

The pre-pandemic NHIS sample and during-pandemic ROUSE 

ample cover the same birth cohorts. The NHIS is restricted to re- 

pondents who were working for an employer (since all ROUSE re- 

pondents were employees) and then raked to match distributions 

f the characteristics of ROUSE respondents. Specifically, the NHIS 

ample is re-weighted so that the joint distributions of five socio- 

emographic indicators match the joint distributions in the ROUSE 

ample [43] . These indicators are age (measured in years at last 

irthday, categorized into six groups), three race groups (African 

merican, white and other), Hispanic ethnicity, gender (male, non- 

ale) and three education groups (not completed college; com- 

leted college but no doctorate; completed doctorate or equiva- 

ent). 1 Without weighting, the samples match on age and race but 

he ROUSE sample has more females and the respondents are bet- 

er educated than in the NHIS. As shown in columns 2 and 3 of 

ppendix Table 2, the weighted samples match very closely. 

We start by comparing the percentage reporting any problems 

or each item in the pre-pandemic and during-pandemic sam- 

les to measure prevalence of each symptom. Severity is mea- 

ured by the average score, among those who report experienc- 

ng each symptom. The average score for all respondents in each 

urvey summarizes levels of symptoms in the entire population 

re- and during the pandemic. (It is simply the product of preva- 
1 Rates of missing data in ROUSE and NHIS are very low for all variables used 

n the analyses. Specifically, in ROUSE, 0.08% of respondents are missing education, 

.98% are missing age, 0.02% are missing gender, 0.86% are missing race, and 0.20% 

re missing ethnicity. In NHIS, none is missing education, 0.22% are missing age, 

.01% are missing gender, 3.61% are missing race, and none is missing ethnicity. 

issing values for age have been assigned the sample median, not completed col- 

ege for education, non-male for gender, other for race and not Hispanic for eth- 

icity. Dropping the 2.5% of ROUSE respondents and 3.8% of NHIS respondents for 

hom any of these variables is missing does not change any of the main results or 

onclusions. 

t
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s
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4 
ence and severity). Analyses of prevalence and severity are ex- 

mined for four age groups (18-29y, 30-39y, 40-54y, 55-69y as of 

019). All pre-pandemic estimates are weighted and all estimates 

re calculated at the mean age (for the sample or age group). 

ll confidence intervals and p-values are based on Huber-White 

eteroskedasticity-consistent estimates of variance. Critical values 

hat take into account multiple testing following Hochberg (1988) 

re also reported [44] . Analyses were conducted in STATA/SE v16. 

Data and statistical programs used in this paper are avail- 

ble from the corresponding author. Financial support was pro- 

ided by Trinity College of Arts and Sciences and the Social Sci- 

nce Research Institute, both of Duke University. The funders had 

o role in the design of this study, analysis or interpretation of 

he data, writing of the manuscript or decision to submit it for 

ublication. 

. Results 

.1. Prevalence and severity of each symptom pre vs. during the 

andemic 

Figure 1 displays the percentage of working adults who report 

ny symptoms during the prior week for each of the 9 items pre- 

andemic (blue) and during-pandemic (red) along with bars rep- 

esenting 95% confidence intervals. Estimates and confidence inter- 

als are reported in panel A of Appendix Table 3. The p-values for 

ifferences between the pre- and during- pandemic estimates are 

lso reported. 

For every symptom, prevalence is higher during-pandemic rel- 

tive to pre-pandemic. While all of the differences are statisti- 

ally significant, there is substantial variation across symptoms. 

wo symptoms stand out as having exceptionally large increases: 

rouble concentrating and anxiety. As shown in the first column of 

igure 1 , about 10 percent of the sample reported having trouble 

oncentrating pre-pandemic; during the pandemic, over 70 percent 

f the sample report having trouble concentrating. This is a 63 per- 

entage point increase (shown in the panel at the bottom of the 

gure). Pre-pandemic, anxiety was reported by a much larger frac- 

ion (about one-quarter) but that fraction tripled (to almost three- 

uarters) during-pandemic, a 49 percentage point increase. 

There is around a 40 percentage point difference in the rate 

f reporting the next three symptoms, having little interest, sleep 

roblems and feeling depressed. Over half the during-pandemic 

ample reports each of these symptoms. The base is about the 

ame for having little interest and feeling depressed (between 12 

nd 14 percent pre-pandemic) and so the difference represents 

n over three-fold increase. Sleep problems are reported by about 

ne-third of the pre-pandemic sample and the fraction is more 
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2 In a regression relating incidence of trouble concentrating to age, each year of 

age is associated with -0.2 and -0.8 rate of change in incidence pre- and during the 

pandemic, respectively. The difference, -0.6, with 95% CI(-0.5, -0.7) is statistically 
han double for the during-pandemic sample. The same pattern 

haracterizes feeling irritable or angry. The fraction reporting each 

f these symptoms is more than double during the pandemic rela- 

ive to before. 

The remaining three symptoms, having low energy, appetite 

roblems and feeling bad about oneself, are about 0.6 to 0.7 times 

igher in the during-pandemic sample. While the increases are sta- 

istically significant they are substantially smaller than the other 

ymptoms. 

The upper panel of Figure 2 displays the average scores among 

espondents who report the symptom (Estimates are in panel B of 

ppendix Table 3). For each symptom, apart from appetite prob- 

ems, there is a statistically significant increase in severity with 

he increase being greatest for trouble concentrating and anxiety, 

he two symptoms for which prevalence has increased the most. 

he conditional score is about one-third higher during the pan- 

emic relative to pre-pandemic. Increases for the other symptoms 

re smaller, ranging between 7 and 23 percent. 

Combining the prevalence with severity into the overall average 

core for each item, before and during the pandemic is displayed in 

he lower panel of Figure 2 . (Estimates are in panel C of Appendix

able 3.) Among symptoms for which prevalence and severity are 

igher during the pandemic, the differences in the overall average 

re even larger in proportionate terms. As an example, the aver- 

ge score on trouble concentrating is nine times higher during the 

andemic relative to before the pandemic. 

Taking into account multiple testing following the method of 

ochberg (1988), the critical p-value is 0.025 for the nine compar- 

sons in each panel of Figures 1 and 2 and Appendix Table 3. None

f our inferences is amended with this adjustment: all of the esti- 

ated differences are statistically significant apart from severity of 

ppetite problems which showed no increase and was not statisti- 

ally significant taken alone. 

s

5 
.2. Prevalence and severity by age group before and during the 

andemic 

For males and females, differences in symptoms pre-pandemic 

nd nine months into the pandemic are very similar and gender- 

pecific analyses yield no new conclusions. In contrast, there are 

ubstantively important differences by age. 

The percentage reporting each symptom, stratified by age 

roup, is displayed in Figure 3 (and Appendix Table 4). In gen- 

ral, the percentage reporting a symptom declines with age and 

or almost all symptoms, the difference in the pre vs during pan- 

emic percentage also declines with age so that the age gradient is 

teeper during the pandemic. For example, whereas 14% of the 18- 

9y olds (as of 2019) report trouble concentrating before the pan- 

emic, 85% of the same cohort report trouble concentrating during 

he pandemic, a 70 percentage point higher prevalence. Among the 

ldest respondents, 6% report the symptom pre-pandemic and 56% 

uring the pandemic, a 50 percentage point higher prevalence. 2 

he pattern for anxiety is very similar (starting from a higher base 

re-pandemic) and also for little interest, feeling depressed, having 

ow energy and appetite problems. The percentage point difference 

n sleep problems and feeling irritable or angry does not vary with 

ge indicating a shift upward across the entire age distribution for 

hese symptoms. 

Severity indicated by the average score, conditional on report- 

ng, is displayed by age group in Figure 4 (and Appendix Table 5). 

hereas before the pandemic, there is little evidence of an age 

radient in severity, during the pandemic, an age gradient emerges 
ignificant. 
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ith the youngest reporting the more severe symptoms, particu- 

arly in the domains for which the pre vs during gaps in the frac- 

ion reporting the symptom is greatest. 

None of the inferences regarding increases in prevalence for any 

f the four age groups ( Figure 3 ) is affected after adjusting for mul-

iple testing. With respect to increases in severity ( Figure 4 ), we 

ave highlighted results for the two youngest age groups for whom 

one of the inferences is affected after adjusting for multiple test- 

ng. The only inferences that do differ are severity increases among 

he two older age groups which are significant for nine of the es- 

imates using classical statistics and for seven of the estimates ad- 

usting for multiple testing. 

. Discussion 

Studies have documented elevated rates of psychological dis- 

ress at the onset of the COVID-19 pandemic [ 1 , 2 ]; this distress

ersisted at least nine months into the pandemic and affected pop- 

lations at very low risk of infection or economic insecurity [8] . 

e document increases in depression and anxiety symptoms that 

re primarily driven by extremely large increases in the fractions of 

he population reporting each symptom and these increases vary 

ubstantially across symptoms. 

Two symptoms stand out: trouble concentrating and feeling 

nxious. About three-quarters of the study population report each 

ymptom nine months into the pandemic. Furthermore, the age 

radient for these symptoms is steeper; about 5 out of every 6 

f those in the youngest age group (18-29y) report each symp- 

om nine months into the pandemic. Further, the large increases 

n prevalence for these symptoms are accompanied by substantial 

ncreases in severity, particularly for the young, for whom severity 

ncreases by approximately 40%. 
6 
There are also large increases in the prevalence of having lit- 

le interest, sleep problems, feeling depressed and feeling irrita- 

le or angry and over half the respondents report these symp- 

oms nine months into the pandemic. Differences in age gradients 

re less clear for these symptoms. While the rise in severity for 

hese symptoms is muted relative to the rise in prevalence, sever- 

ty tends to be increased most among the youngest. 

Taken together, these results raise questions about comparing 

nd interpreting indices measured before and during the pan- 

emic. Indices are an average of item-specific scores and so the 

eight of each item is the product of prevalence and severity 

f that item. As the distribution of prevalence has dramatically 

hifted during COVID-19, the weight of each item in an index has 

lso changed. As an example, using the 7 items from PHQ-9 re- 

orted here, trouble concentrating contributes 7% to the total score 

f 1.9 pre-pandemic, but 22% of the total score of 5.9 during- 

andemic. Appetite problems contribute 11% pre-pandemic and 6% 

uring-pandemic. 

While the psychometric properties of indices validated prior to 

he pandemic for use during the pandemic has not been estab- 

ished, it is clear that individual symptoms have been adversely 

ffected. Understanding how specific items have changed in preva- 

ence and severity is critical; interventions that target the aspects 

f psychological distress most elevated during the pandemic are 

ikely to have the greatest impact on population health and well- 

eing now and possibly into the future. 

In particular, assessing specific symptoms is critical because 

he literature suggests some symptoms are likely to have longer- 

erm deleterious consequences beyond psychological and physi- 

al health. For example, trouble concentrating has been implicated 

n reduced productivity in the home, at school and in the labor 

arket. Several studies using rigorous randomized controlled tri- 

ls in low-income settings have established that the cognitive bur- 
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en arising from difficulty concentrating results in choices that are 

ess than ideal, leading to reduced levels of health and well-being 

or individuals and their families [29–31] . The extremely high rates 

f trouble concentrating during the pandemic are likely to have 

mpacted productivity of these people. Our results indicate the 

onger-term impacts are likely to be greatest for the youngest co- 

orts who are in the process of establishing their career trajecto- 

ies. 

While studies have documented associations between produc- 

ivity and anxiety, poor sleep and depression, the underlying causal 

athways are not well understood. To the extent elevated rates 

n these symptoms further contribute to reduced productivity, 

roadly defined, the epidemic of psychological distress will have 

ong-lasting effects on population well-being. These long-lasting 

ndirect effects are, moreover, likely to be greatest for the youngest 

dults, who were at very low risk for the direct health effects 

f hospitalization or death due to COVID-19. Interventions tar- 

eted to specific symptoms and the population sub-groups most 

eleteriously impacted have the potential to be effective at mit- 

gating the impacts of COVID on psychological distress and its 

equelae. 

A limitation of the study is that the same respondents are not 

nterviewed before and during the pandemic. The pre-pandemic 

ample has been matched to the socio-demographic characteris- 

ics of the sample of well-educated workers assessed during the 

andemic. A key advantage of this latter sample is that the re- 

pondents were at very low risk of infection or economic inse- 

urity. It is possible that this sample is more privileged than the 

e-weighted pre-pandemic sample. To assess the importance of 

his concern, we have conducted two robustness exercises. First, 

ome ROUSE respondents will ultimately complete more educa- 

ion; we have restricted the pre-pandemic sample to age-eligible 

orkers who have completed a college degree. The item-specific 

cores are very slightly smaller than for the pre-pandemic sample 

sed in the analyses reported above, primarily because of lower 

everity. The second robustness exercise restricts the pre-pandemic 

ample to age-eligible workers in high income households (an- 

ual income > $10 0,0 0 0). For every item, prevalence and severity 

re lower than for the sample without this extra restriction and 

o each of the differences between the pre- and during pandemic 

re larger using this more restricted pre-pandemic sample. Results 

or both of these sets of analyses are reported in Appendix Ta- 

le 6. We conclude that our estimates of increases in depression 

nd anxiety symptoms during the pandemic based on the matched 

re-pandemic sample are likely to be conservative. (We experi- 

ented with reweighting the sample assessed during the pan- 

emic to match the pre-pandemic sample. Estimates of prevalence 

nd severity during the pandemic are almost identical and none 

f our conclusions is affected. None of the results is affected by 

hether we match the surveys based on birth cohort or age.) Us- 

ng all NHIS respondents from 2019 assures the matched samples 

re extremely close (as shown in Appendix Table 2); the match is 

ot as close using only respondents from 2019Q4. Since the esti- 

ates and conclusions are not different, we report results with the 

arger sample. 

A second limitation is that the wording of questions is differ- 

nt in the two surveys. However, the magnitudes of the symp- 

om changes are so large that the differences are unlikely to be 

riven by question wording differences. Since the pre-pandemic 

ample reports using two week recalls and the during-pandemic 

ample uses one week recall, the increases are, at worst, under- 

tated. Given the magnitude of the differences, this is unlikely to 

e important. It is important to underscore that the questions are 

rawn from widely-used and well-validated screener batteries that 

re not designed for diagnostic purposes and should not be inter- 

reted as depression or anxiety diagnoses. 
7 
A third limitation is that the sample assessed during the pan- 

emic is drawn from a population of people working for a single 

mployer who live in the same metropolitan area. It is important 

o recognize that this may affect the generalizability of results. 

. Conclusions 

Whereas the burden of COVID-19 mortality has fallen most 

eavily on older adults, the burden of psychological distress has 

ffected people of all ages including those at low risk of infection. 

ncreases are not distributed evenly across all symptoms, but are 

oncentrated in a sub-set of domains with rises in trouble con- 

entrating and feeling anxious being particularly disturbing. Indices 

ased on clinically-validated psychometric screeners need to be in- 

erpreted with this in mind. 

Observed increases in depression and anxiety symptoms dur- 

ng the pandemic have been driven primarily by a steep rise in 

he fraction reporting the symptoms: over 5 out of 6 people re- 

orting trouble concentrating and feeling anxious. This epidemic of 

sychological distress has the potential to have persistent and far- 

eaching impacts on population health and well-being, broadly de- 

ned, with the youngest adults at being at greatest risk of delete- 

ious impacts reaching well into their futures. Interventions target- 

ng specific symptoms may be high-value, particularly for younger 

opulations. 
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