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Abstract

Objective: This study aims to document the impact of the

COVID‐19 pandemic on mental health.

Method: We compared a nationally representative online

sample of 2,032 U.S. adults in late April 2020 to 19,330

U.S. adult internet users who participated in the 2018

National Health Interview Survey (NHIS) using the Kessler‐
6 scale of mental distress in the last 30 days.

Results: Compared to the 2018 NHIS sample, U.S. adults in

April 2020 were eight times more likely to fit criteria for

serious mental distress (27.7% vs. 3.4%) and three times

more likely to fit criteria for moderate or serious mental

distress (70.4% vs. 22.0%). Differences between the 2018

and 2020 samples appeared across all demographic groups,

with larger differences among younger adults and those

with children in the household.

Conclusions: These considerable levels of mental distress

may portend substantial increases in diagnosed mental

disorders and in their associated morbidity and mortality.
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1 | INTRODUCTION

The spread of COVID‐19 in the United States upended daily life for many Americans beginning in March 2020.

Many employees were asked to work remotely; restaurants, stores, parks, and beaches closed; schools and uni-

versities shuttered their campuses and moved classes online; travel restrictions were imposed; meetings and

events were canceled; and many states and cities imposed stay‐at‐home orders asking residents to leave home only

for essential tasks (e.g., Chavez et al., 2020). News stories covered the ever‐increasing number of cases and deaths
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from the virus (Shammas, 2020), and consumers faced shortages of household goods (Kavilanz & Yukevich, 2020).

At the same time, unemployment soared to levels not seen since the Great Depression in the 1930s (Morath,

2020), and gun‐related FBI (Federal Bureau of Investigation) background checks surged to a historically high level

(Johnson & Link, 2020).

Thus, between early March and late April 2020, Americans experienced a confluence of economic stressors, social

isolation, health concerns, and practical risks and difficulties. All of these factors have been connected to an increased

incidence of mental health disorders in past research, and there is considerable concern about increases related to the

COVID‐19 pandemic (Reger et al., 2020). For example, social isolation is a very well‐characterized precursor of a number

of mental health problems, including major depressive disorder (Barger et al., 2014), anxiety disorders (e.g., Lim et al.,

2016), and suicidal behavior (Calati et al., 2019; van Orden et al., 2010), including suicide death (Robins, 1981). The same

is true of factors such as work loss and physical health issues (e.g., Russell et al., 2009).

This has created speculation that the prevalence of mental health issues increased sharply during 2020

(Pfefferbaum & North, 2020; Reger et al., 2020; Zarefsky, 2020). Anecdotal reports have surfaced of more people

seeking help from psychiatrists (Graves, 2020) as well as reports of increases in those contacting the Disaster

Distress Helpline (Levine, 2020), the Suicide Crisis Line in Los Angeles (Bharath, 2020), and the Crisis Text Line

(Lakhani, 2020). There is speculation that some groups—such as young adults, the parents of children under 18, Black

Americans, and Asian Americans—will suffer more than others due to varying factors such as greater disruption to

routines, more economic impact, and stigma and discrimination (Brenan, 2020; Jervis, 2020; Reyes, 2020; Ruiz et al.,

2020). Survey results suggest the general public is concerned about social isolation and mental health during the

pandemic, with many believing the crisis has affected their mental health (Benenson Strategy Group, 2020; Brenan,

2020; Holmes et al., 2020). However, these subjective perceptions have not been fully verified by empirical com-

parisons. Although brief screeners for anxiety and depression revealed elevated levels in the overall U.S. population

during the pandemic (Riehm et al., 2020; Twenge & Joiner, 2020), these data did not allow demographic comparisons,

and thus it is still unclear which groups are suffering more than others. Research is needed to inform risk assessment

strategies, intervention and prevention targets, and health and public policy regarding mental health. Given the

already historically high rates of depression, nonsuicidal self‐injury, and suicide in the U.S. before the pandemic,

especially among young adults (Drapeau & McIntosh, 2020; Spiller et al., 2019; Twenge et al., 2019), mental health

was already viewed with some urgency as a public health matter and the pandemic has only intensified this urgency.

Therefore, we compared a nationally representative sample of U.S. adults in late April 2020 to U.S. adults in the

2018 National Health Interview Survey, the most recent year of data available (NHIS, 2020). Both surveys included

the Kessler‐6 (K6), a commonly used and validated measure of mental distress. The K6 is a widely used screening tool

for serious mental distress that shows substantial concordance with DSM structured clinical interviews (Kessler

et al., 2003, 2010). The K6 is an especially revealing glimpse into mood disorders and anxiety disorders. Regarding

mood disorders, item content covers intractable sadness, a cardinal symptom of many mood disorder presentations,

and hopelessness, a key symptom of persistent depressive disorder. Regarding anxiety disorders, the K6 includes

nervousness, restlessness, and fidgetiness, valid indicators of generalized anxiety disorder. Although the K6 cannot

diagnose mood disorders, it can serve as a preliminary screening for possible mental health issues. This study aims to

provide a preliminary view of the mental health of U.S. adults during the COVID‐19 pandemic, both overall and by

demographic groups including age, gender, race, region, marital status, and the presence of children.

2 | METHOD

2.1 | Participants

The NHIS is conducted by the National Center for Health Statistics to track the health of the general

U.S. population using a multistage area probability design to draw a representative sample of noninstitutionalized
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U.S. citizens aged 18 and over. Participation is voluntary and data are collected through a personal household

interview conducted by U.S. Census Bureau employees. The response rate in 2018 was 70%, with n = 24,683 (NHIS,

2020). The data are publicly available, with the 2018 data the most recent available. We employed the weight

variable in the NHIS file designed to make the sample nationally representative. To make the 2018 data more

comparable with the 2020 online sample, we selected the 78.9% of participants in the 2018 NHIS (81.8% when

weighted) who answered “yes” to the question “Do you use the Internet?” (n = 19,330 with complete data on the

distress measure).

The 2020 sample of U.S. adults was obtained from Luc.id, an online survey panel that collects nationally

representative samples for social science research using advanced screening for gender, race, age, and

region (Ackerman, 2019; Coppock & McClellan, 2019). This recruiting platform has previously been used for

COVID‐19 related research (Bursztyn et al., 2020). The 2020 survey was reviewed by the Institutional

Review Board at the first author's institution and declared exempt, and informed consent was obtained from

participants. After reading the consent form, 97.5% agreed to participate. Participants completed the survey

on April 27, 2020 (n = 2032 with complete data on the distress measure). With government stay‐at‐home

orders beginning in mid‐ to late March, most U.S. residents had experienced life changes for more than a

month at the time of the survey.

2.2 | Measures

2.2.1 | Demographic characteristics

Both surveys collected demographic information on participants, including age, gender, race, Hispanic ethnicity,

U.S. region, marital status, and the presence of children under age 18 in the household. The 2020 Luc.id sample was

comparable to the NHIS 2018 sample of internet users on these variables (see Table 1).

Income was asked differently in the two samples (yearly earnings in NHIS and yearly household income

in Luc.id) so cannot be directly compared. Among NHIS 2018 participants, 4.8% earned less than $4999,

4.5% between $5000 and $9999, 5.0% between $10,000 and $14,999, 5.8% between $15,000 and $19,999,

5.8% between $20,000 and $24,999, 11.1% between $25,000 and $34,999, 9.7% between $35,000 and

$44,999, 8.8% between $45,000 and $54,999, 6.7% between $55,000 and $64,999, 5.2% between $65,000

and $74,999, and 19.7% $75,000 or more. Among the 2020 Luc.id participants, 14.5% had a household

income of less than $14,999, 10.4% between $15,000 and $24,999, 8.9% between $25,000 and $34,999,

15.2% between $25,000 and $49,999, 17.0% between $50,000 and $74,999, 11.9% between $75,000 and

$99,999, 11.6% between $100,000 and $149,999, 5.8% between $150,000 and $199,999, and 4.6%

$200,000 or more.

2.2.2 | Mental distress

The K6 is a valid and reliable scale (Kessler et al., 2002) that asks respondents how frequently they experienced

symptoms of mental distress during the past 30 days. The 2020 survey employed the wording used in NHIS 2018:

“During the PAST 30 DAYS, how often did you feel … (1) so sad that nothing could cheer you up, (2) nervous, (3)

restless or fidgety, (4) hopeless, (5) that everything was an effort, (6) worthless. Response choices were recoded as:

“all of the time” = 4, “most of the time” = 3, “some of the time” = 2, “little of the time” = 1, and “none of the time” = 0.

Cronbach's α was .83 in NHIS 2018 and .91 in the 2020 Luc.id sample. The possible range of scores on the K6 was

0 to 24. Scores of 13 and over indicate serious mental distress and scores of 5 and over indicate moderate or

serious mental distress (Prochaska et al., 2012).
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2.3 | Statistical analysis

We compared the 2018 and 2020 samples on the K6 in three ways: Using means and the effect size d (difference

in standard deviations), comparing the percentage fitting criteria for serious mental distress using relative risk

(RR) and 95% confidence intervals (CIs), and comparing the percentage fitting criteria for moderate or serious

mental distress using RR and 95% CIs. We compared the 2018 and 2020 samples overall and within demographic

groups.

3 | RESULTS

U.S. adults in late April 2020 reported substantially higher mental distress on the K6 than those in 2018, d = 1.48

(see Table 2). More than one in four adults in April 2020 (27.7%) fit criteria for serious mental distress, eight times

as many as in 2018, RR = 8.13 (95% CI: 7.34, 9.01; compared to 3.4% in 2018). A substantial majority of the 2020

TABLE 1 Demographic characteristics, National Health Interview Survey (NHIS) 2018 internet users
(n = 19,330) and online nationally representative sample April 2020 (n = 2032)

NHIS 2018 Luc.id 2020

Age 44.73 (16.97) 44.93 (16.67)

Age group

18–29 23.9% 22.5%

30–44 28.0% 28.7%

45–59 25.3% 25.0%

60+ 22.9% 23.8%

Gender (% female) 51.9% 51.0%

Race

White 78.7% 73.8%

Black 11.3% 11.2%

Asian 6.4% 6.8%

Other 3.5% 8.1%

Hispanic 14.7% 11.7%

Region

Northeast 17.2% 20.5%

Midwest 22.5% 18.6%

South 36.0% 37.5%

West 24.2% 23.4%

Marital status

Married spouse present 52.7% 45.4%

Living with a partner 7.9% 9.7%

Divorced or widowed 11.7% 13.4%

Never married 24.9% 29.0%

Separated or spouse not present 2.7% 2.5%

Children <18‐years old in household 36.6% 35.7%

Note: NHIS 2018 data are weighted.
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sample, 70.4%, reported moderate or serious distress, three times as many as in 2018 (22%), RR = 3.20 (3.08, 3.33).

Thus, mental distress was considerably more prevalent during the COVID‐19 pandemic compared to 2 years prior.

The differences between the 2018 and 2020 samples appeared across all demographic groups, including age

groups, gender, race, Hispanic ethnicity, marital status, and having children in the household. There were larger

differences in 2018 versus 2020 among younger people (RR = 10.68 for serious distress) and among those with

children in the household (RR = 11.94; see Tables 2 and 3 and Figures 1 and 2) as well as for married individuals and

Asians (in some cases, low n within‐groups means results should be interpreted with caution.) The larger differences

for married individuals were completely driven by the presence of children; married couples with children showed

the largest difference of any group in serious mental distress between 2018 (1.8%) and 2020 (36.5%, RR = 20.41),

whereas those without children had a smaller difference than the overall sample (RR = 5.65; see Tables 2 and 3).

The differences between the 2018 and 2020 samples appeared across all six items of the K6, with the largest

differences in feeling hopeless, sad, and worthless (see Table 4 and Figure 3). The percentage who reported feeling

nervous some, most, or all of the time in the last 30 days was nearly three times higher in 2020 (57.6%) than in

2018 (20.6%), with similar differences for feeling restless (56.6% vs. 21.9%) and that everything was an effort

(51.3% vs. 18.2%). The 2020 participants were more than four times more likely to report feeling sad (46.1% vs.

10.8%), and more than five times more likely to feel hopeless (37.8% vs. 6.9%) or worthless (32.9% vs. 5.6%).

4 | DISCUSSION

More than one out of four U.S. adults in late April 2020, during the COVID‐19 pandemic, fit criteria for serious

mental distress, eight times more than in a demographically similar sample in 2018. Mean distress differed by 1.48

standard deviations, well above the d = .80 often cited as the cutoff for a large effect size. More than two‐thirds of
the 2020 sample, 70.4%, displayed moderate or serious mental distress on the K6.

Although the K6 is a well‐validated screening measure, these data cannot tell us whether the diagnosable mental

illness has increased or whether these elevated levels of mental distress will lead to long‐term mental health issues.

Nevertheless, these extraordinarily large rates of mental distress have substantial implications for psychological well‐
being and mental health, including treatment seeking. Access to quality mental health care, already a challenge before

the pandemic for many, was greatly complicated by stay‐at‐home orders as well as by pragmatic issues at health care

facilities and offices. Telehealth approaches may offset these complications somewhat and have practical advantages

such as no requirement of transportation. It is helpful that regulatory burdens on practitioners have been eased at

the federal level and by many states, but telehealth requires online fluency and access that not all health care

providers or their patients possess, and some state regulatory obstacles remain (Conrad et al., 2020).

Differences in mental distress between 2018 and 2020 were larger among younger adults, Asians, married

individuals, and those with children in the household. We can only speculate as to why these groups may have been

more affected. Younger adults were more likely to lose employment than older adults during the pandemic (Kochhar

& Barroso, 2020; Soergel, 2020). Asians are more likely to own businesses forced to close due to government

mandates (Kochhar, 2020), are more likely to be health care workers (U.S. Department of Health and Human

Services, 2017), and are more likely to have experienced stigma or discrimination due to their race during the

outbreak (Ruiz et al., 2020). With schools and daycares closed, those with children at home may have been under

increased stress. Married individuals, usually more protected frommental distress, may have found that stay‐at‐home

orders increased marital conflict—although this seems to have occurred primarily among couples with children,

suggesting that distress centered on childcare, online schooling, or other issues related to children during the months

of lockdown. Future research on the effects of the pandemic should explore these possibilities more fully. We also

cannot be certain that all of the differences between 2018 and 2020 were due to the pandemic, as other events and

changes took place between these time periods. It should be noted that these data were collected nearly a month

prior to the protests sparked by the death of George Floyd in Minneapolis on May 25, 2020.
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All symptoms on the K6 showed quite clear differences between the 2018 and 2020 samples, with the latter

clearly more symptomatic. The relative specific symptom pattern of very substantial effects for sadness, hope-

lessness, and worthlessness, and a somewhat less pronounced (though still large) effect for everything being an

effort deserves comment. It is important to emphasize that we did not have access to direct assessments of

suicidality. With that caveat noted, it of interest that the very low energy and sense of depletion that can

characterize a condition such as major depressive disorder can undermine the substantial suicide risk that the

other aspects of the condition can impart. When anergia abates, yet other symptoms do not, suicide risk may

TABLE 2 Kessler‐6 means, 2018 versus 2020

NHIS 2018 Luc.id 2020 d (95% CI)

All 2.79 (3.85) 19,330 8.91 (6.21) 2032 1.48 (1.43, 1.53)

Age group

18–29 3.13 (3.92) 3392 10.76 (5.77) 458 1.82 (1.72, 1.93)

30–44 3.00 (4.02) 5232 10.82 (6.42) 583 1.81 (1.72, 1.90)

45–59 2.75 (3.90) 4916 8.52 (5.87) 508 1.40 (1.30, 1.49)

60+ 2.21 (3.41) 5790 5.26 (4.86) 483 0.86 (0.77, 0.96)

Gender

Female 3.10 (4.05) 10,566 8.82 (5.96) 1037 1.34 (1.28, 1.41)

Male 2.46 (3.59) 8764 9.01 (6.46) 995 1.65 (1.58, 1.72)

Race

White 2.80 (3.86) 15,630 8.81 (6.25) 1483 1.46 (1.40, 1.51)

Black 2.72 (3.79) 1982 8.53 (6.22) 226 1.42 (1.27, 1.56)

Asian 2.23 (3.22) 1063 9.87 (5.92) 137 2.11 (1.91, 2.30)

Other 3.84 (4.63) 655 9.80 (5.98) 163 1.21 (1.03, 1.39)

Hispanic ethnicity

Yes 2.80 (3.81) 2142 10.00 (6.14) 237 1.76 (1.61, 1.90)

No 2.74 (4.08) 17,188 8.78 (6.21) 1785 1.40 (1.35, 1.45)

Region

Northeast 2.64 (3.62) 3108 9.00 (5.98) 417 1.60 (1.49, 1.71)

Midwest 2.88 (3.87) 4601 8.20 (6.04) 378 1.31 (1.20, 1.41)

South 2.74 (3.89) 6860 9.24 (6.39) 761 1.55 (1.47, 1.62)

West 2.89 (3.92) 4761 8.87 (6.21) 476 1.43 (1.33, 1.53)

Marital status

Married spouse present 2.30 (3.30) 8941 8.61 (6.50) 923 1.70 (1.63, 1.77)

With children 2.36 (3.23) 3689 10.74 (6.71) 482 2.21 (2.10, 2.31)

Without children 2.26 (3.36) 5252 6.23 (5.29) 431 1.12 (1.02, 1.22)

Living with partner 3.48 (4.23) 1230 9.68 (5.31) 197 1.41 (1.25, 1.57)

Divorced or widowed 3.22 (4.35) 3833 7.35 (5.96) 273 0.92 (0.80, 1.05)

Never married 3.28 (4.24) 4596 9.48 (5.83) 588 1.39 (1.30, 1.48)

Separated or spouse not present 3.92 (4.98) 704 13.30 (6.61) 50 1.84 (1.54, 2.14)

Children <18years old in household

Yes 2.69 (3.70) 5874 10.68 (6.48) 719 1.95 (1.87, 2.04)

No 2.85 (3.93) 13,456 7.92 (5.81) 1296 1.23 (1.17, 1.29)

Note: Numbers within cells are means (SDs), and n's. NHIS 2018 data are weighted.

Abbreviations: CI, confidence interval; d, difference in standard deviations; NHIS, National Health Interview Survey.
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become increasingly concerning (Meehl, 1973; Stanley et al., 2018). In the samples studied here, two suicide‐
related symptoms, hopelessness and worthlessness, showed among the highest increases from 2018 to 2020,

whereas a symptom related to energy (everything being an effort) showed among the lowest. A person who feels

hopeless, sad, and worthless but who retains some resources related to energy presents a worrisome risk profile,

especially at a time when firearm sales in the United States are at an all‐time high.

With regard to suicide risk, this demographic pattern can be viewed as somewhat reassuring. The demographic

factors of being younger, Asian, married, and with children are each protective against death by suicide, relatively

speaking (Calati et al., 2019). Rates of suicide are increasing somewhat disproportionately among young people,

however (Twenge et al., 2019), suggesting some caution in deriving too much solace from the demographic pattern.

Moreover, two other factors, male gender and being separated, showed larger differences by year and are

well‐known correlates of a suicide death.

The two samples were similar in their demographic characteristics, and all demographic groups showed higher

mental distress in the 2020 sample than in the 2018 sample. However, the two samples differed in their sampling

strategy and administration; the NHIS is a probability sample that uses a home interview and the Luc.id sample

used a compensated online panel. We were able to exclude non‐Internet users from the NHIS sample to make it

more comparable to the Luc.id sample. Nevertheless, it is possible that the two samples differed due to the offer of

compensation; for example, participants in the Luc.id sample may have been working fewer hours in regular

employment. However, given the employment disruptions during the COVID‐19 outbreak, any differences in this

regard may not be separable from the effects of the pandemic. In the NHIS 2018, the rate of serious mental

distress among those looking for work was 10.1%, still considerably lower than the 27.7% overall in the 2020

sample. Thus, even if everyone in the 2020 sample was unemployed, which is unlikely, this sample still displayed an

extraordinarily high level of mental distress compared to the 2018 sample. In addition, even compensated online

F IGURE 1 Percentage with serious mental distress by age group, U.S. adults, 2018 versus 2020. Error
bars = ±1 SE [Color figure can be viewed at wileyonlinelibrary.com]
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samples less representative than our panel (e.g., MTurk; Ackerman, 2019; Coppock & McClellan, 2019) do not

consistently differ in the prevalence of clinical disorders, with some studies finding they show lower prevalence,

some higher prevalence, and some no difference from probability samples (Chandler & Shapiro, 2016). Even if some

variance is due to sampling, it seems unlikely to be able to explain the effect sizes of this magnitude. For example,

across several studies comparing MTurk to other samples, the largest identified higher incidence of depression was

F IGURE 2 Percentage with serious mental distress by having children in the household versus no children
in the household, U.S. adults, 2018 versus 2020. Error bars = ±1 SE [Color figure can be viewed at
wileyonlinelibrary.com]

TABLE 4 Item means, Kessler‐6, 2018 versus 2020

NHIS 2018 Luc.id 2020 d (95% CI)

Sad 0.38 (0.77) 1.48 (1.23) 1.33 (1.29, 1.38)

Nervous 0.70 (0.99) 1.77 (1.16) 1.06 (1.02, 1.11)

Restless 0.71 (1.07) 1.73 (1.20) 0.94 (0.90, 0.99)

Hopeless 0.23 (0.65) 1.24 (1.27) 1.38 (1.33, 1.43)

Everything an effort 0.59 (1.03) 1.61 (1.25) 0.97 (0.92, 1.02)

Worthless 0.18 (0.61) 1.07 (1.33) 1.25 (1.21, 1.30)

Note: Numbers within cells are means and SDs. NHIS 2018 data are weighted. n = 19,330 for 2018 and n = 2032 for 2020.

The K6 is scored on a scale of 0 = none; 1 = a little; 2 = some; 3 =most; 4 = all.

Abbreviations: CI, confidence interval; d, difference in standard deviations; K6, Kessler‐6 scale; NHIS, National Health

Interview Survey.
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three times (Arditte et al., 2016); even if that were the case here, serious mental distress would have still nearly

tripled from before to during the pandemic. Nevertheless, we cannot rule out the possibility that some of the

differences are due to recruitment strategies or the method of administration. These data provide a first glimpse of

mental health during the pandemic and should eventually be replicated using a more traditional probability sample

which will take more time to collect. Replication involving a more comprehensive and in‐depth assessment of

mental health also represents a future avenue for inquiry.

In conclusion, mental distress was considerably higher in a nationally representative sample of U.S. adults in

late April 2020 compared to a nationally representative sample from 2018. Although these results should be

verified through future studies, they provide an early indication that serious mental distress has become strikingly

more common during the COVID‐19 pandemic.
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