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A B S T R A C T   

Background: While social assistance through the U.S. federal CARES Act provided expanded unemployment in
surance benefits during the COVID-19 pandemic until the summer of 2020, it is unclear whether social assistance 
was sufficient in subsequent months to meet everyday spending needs and to curb the adverse health-related 
sequelae of financial hardship. 
Methods: Using multivariable Poisson log-binomial regression and repeated cross-sectional Household Pulse 
Survey data between September and December 2020 on 91,222 working-aged U.S. adults and 28,842 adult 
housing renters, this study explored the associations of financial hardship with mental health outcomes and food 
and housing insecurity after accounting for receipt of social assistance. 
Results: Financial hardship rose progressively from September to December 2020, and disproportionately affected 
Black non-Hispanic and Hispanic Americans and lower-income households. Experiencing considerable financial 
hardship (vs no hardship) predicted nearly 3-fold higher risks of anxiety and depressive symptoms (e.g., adjusted 
prevalence ratio, PR of depression = 2.75, 95% CI = 2.54–2.98, P < .001), a 23-fold higher risk of food insuf
ficiency (PR = 22.71, 95% CI = 15.62–33.01, P < .001), and a 27-fold higher risk of a likely eviction (PR =
27.20, 95% CI = 10.63–69.59, P < .001). Across outcomes, these relationships were stronger at each successively 
higher level of financial hardship (all P values for linear trend <0.001), and more than offset benefits from social 
assistance. 
Conclusions: Even after accounting for social assistance receipt, working-aged adults experiencing financial 
hardship had markedly greater risks of anxiety and depressive symptoms, food insufficiency, and an anticipated 
housing eviction. These findings point to the urgent need for direct and sustained cash relief well in excess of 
current levels of social assistance to mitigate the pandemic’s adverse impacts on the well-being of millions of 
Americans, including vulnerable minority and low-income populations.   

Introduction 

By late January 2021, the coronavirus disease 2019 (COVID-19) 
pandemic led to the filing of over 75 million unemployment insurance 
(UI) claims in the United States (U.S.) (U.S. Department of Labor, 2021), 
and was accompanied by heightened levels of food and housing inse
curity (Center on Budget and Policy Priorities, 2021). Through the 
federal Coronavirus Aid, Relief, and Economic Security (CARES) Act 
enacted in March 2020, expanded UI benefits consisted of a $600 weekly 
payment on top of state payments, 13 extra weeks of UI benefits, and 
broader UI eligibility guidelines (Driessen, 2020). The federal bonus 
expired in late July 2020, and was followed by a six-week $300 weekly 

benefit in the majority of states through a federal lost wages assistance 
program (FEMA, 2021). Other provisions along with a federal housing 
eviction moratorium implemented in September 2020 expired in late 
December 2020. In early January 2021, both the U.S. Congress and 
President Trump approved a $900 billion COVID-19 relief package that 
included a one-time direct payment of $600 to individuals (with a 2019 
adjusted gross income of up to $75,000) and a federal UI bonus of $300 
weekly for 11 weeks (Bernard & Lieber, 2021). 

UI and social assistance can plausibly reduce financial strain and 
debt, with associated sequelae of relationship strain and social isolation. 
In theory, these forms of assistance can thereby offer protection against 
mental health conditions such as anxiety and depression, food 
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insufficiency, and the inability to afford housing (Haw et al., 2015). 
An analysis of data from the U.S. Census Bureau’s Household Pulse 

Survey (HPS) administered in June and July 2020 identified UI receipt 
as associated with better mental health and lower health-related social 
needs among working-aged adults (Berkowitz & Basu, 2020). However, 
since the federal UI bonus subsequently lapsed and was followed by a 
subsidy considerably smaller in both amount and duration, it is unclear 
whether social assistance was sufficient in the ensuing months to meet 
everyday spending needs and to curb adverse sequelae of financial 
hardship among those experiencing employment-related income loss. 

The present study was undertaken to estimate levels of and changes 
in financial hardship among working-aged Americans with job-related 
income loss during recent months of the pandemic, and to explore the 
associations of financial hardship with mental health outcomes and food 
and housing insecurity after accounting for receipt of social assistance. 
In light of evidence that health disparities exist by race/ethnicity, 
including demonstrated independent associations of race/ethnicity and 
past poverty duration with mental health outcomes such as depression 
and stronger associations of financial distress with depression among 
Black vs White Americans (Assari, 2019; Mossakowski, 2008; Riolo 
et al., 2005), this study further documents levels of financial hardship 
experienced during the pandemic by race/ethnicity and pre-pandemic 
household income. 

Methods 

Study population 

Repeated cross-sectional individual-level data were pooled from 
nationally-representative HPS surveys administered from September 
2—December 21, 2020 (U.S. Census Bureau, 2021a). The study popu
lation consisted of adults age 18–64 years reporting a loss of household 
employment income since the beginning of the pandemic (March 13, 
2020). For the samples analyzed in multivariable models, data were 
available on up to 91,222 working-aged adults (representative of 43 
million individuals) with income disruption in their households and 28, 
842 adult housing renters. Aggregate data were also drawn from the HPS 
public-use survey data tables (December 9—December 21). The HPS 
used the U.S. Census Bureau’s Master Address File as the source of 
sampled housing units (HUs). The sampling frame was a systematic 
sample of all eligible HUs. The HPS was conducted online by Qualtrics as 
the data collection platform. Across data collection periods, survey 
response rates ranged from 5.3% to 10.6% (U.S. Census Bureau, 2021b). 

Predictors 

Financial hardship was defined as household difficulty (not at all/a 
little/somewhat/very difficult) to pay for usual household expenses 
including food, rent/mortgage, and loans within the previous week. UI 
receipt was taken as self-reported household receipt of UI benefits since 
the pandemic began. Supplemental Nutritional Assistance Program 
(SNAP) receipt was defined as household participation in SNAP and 
using SNAP benefits to meet spending needs within the previous week 
(U.S. Census Bureau, 2021b). 

Outcomes 

Outcomes available through the HPS consisted of the frequency of 
anxiety and depressive symptoms (using the 2-item Generalized Anxiety 
Disorder-2 (GAD-2) and Patient Health Questionnaire-2 (PHQ-2), 
respectively, for scores of 3–6 vs 0–2 to screen for anxiety and depressive 
disorders, the level of food insufficiency (often or sometimes not enough 
to eat vs enough to eat), and, among housing renters, the likelihood of 
being evicted within the next 2 months (very/extremely likely vs 
somewhat/not at all likely) (U.S. Census Bureau, 2021b). Using a cut-off 
score of ≥3, the GAD-2 demonstrated the optimal degree of sensitivity 

and specificity (sensitivity = 0.71, specificity = 0.69), and the PHQ-2 
exhibited peak sensitivity and adequate specificity (sensitivity = 0.64, 
specificity = 0.85). Internal consistency reliability was high for both 
measures (Cronbach’s α = 0.81 and 0.83 for the GAD-2 and PHQ-2, 
respectively) (Staples et al., 2019). 

Statistical analysis 

Multivariable Poisson log-binomial regression models were fit to 
estimate adjusted prevalence ratios (PR) from generalized estimating 
equations that accounted for repeated measures within individuals and 
person-level survey weights and provided robust standard errors based 
on sandwich estimators (Zhu et al., 2018). Binomial rather than multi
nomial models were applied because health-related outcomes such as 
anxiety and depression are typically reported as dichotomous, particu
larly for clinical audiences. All models were adjusted for individual age, 
age squared, gender, race/ethnicity, marital status, education, 2019 
household income, other federal stimulus assistance, household size, 
presence of children in the household, general health status, state, and 
survey period. The model for current food insufficiency also controlled 
for pre-pandemic food insufficiency. 

For outcomes, data were missing in 16.1% for anxiety, 16.2% for 
depression, 9.5% for food insufficiency, and 0.4% for likely housing 
eviction. For predictors, data were missing in 21.2% for income, 15.8% 
for health status, 2.5% for difficulty paying expenses, and 0.5% for 
marital status. Multiple imputation analysis (using 25 multiply imputed 
datasets and the MCMC algorithm without rounding under a missing at 
random assumption (Allison, 2005)) and complete case analysis were 
used to handle missing data for predictor and outcome variables, 
respectively. All analyses were conducted using SAS version 9.4 (SAS 
Institute Inc., Cary, NC). 

Results 

Fig. 1 shows the estimated numbers and survey-weighted percent
ages of U.S. working-aged adults with employment income loss, receipt/ 
denial of UI benefits, mental health-related symptoms, food insuffi
ciency, and financial hardship in the December 9—December 21 survey 
period of the HPS (n = 10,139). Over half (55.5%) of working-aged 
adults (representing more than 108 million adults) experienced job- 
related income loss in their households since the start of the 
pandemic. Of those who lost employment income, less than half (46.6%) 
applied for UI benefits, and of those who applied, 76.6% received UI. 
More than one-third (37.8%) and one-quarter (28.5%) reported a higher 
frequency of feeling anxious or depressed (more than half the days/ 
nearly every day vs several days/not at all) over the previous week, 
respectively. 16.0% (corresponding to 27 million adults) experienced 
food insufficiency. Over half (51.7%) of renters (representative of 4.8 
million adults) indicated a high likelihood of being evicted. 42.0% 
(corresponding to 79 million adults) reported a higher level of financial 
hardship (somewhat difficult to very difficult to pay for usual household 
expenses) over the previous week. All proportions were at least 5 per
centage points higher among those with employment income loss 
(Fig. 1). 

For the same survey period, Figs. 2 and 3 illustrate the variations and 
patterns in survey-weighted levels of financial hardship by race/ 
ethnicity and pre-pandemic income (2019). In Black non-Hispanic and 
Hispanic Americans, the estimated prevalences of a higher level of 
financial hardship were over 50% (54.9% and 51.2%, respectively), 
compared to 30.6% in White non-Hispanic Americans, respectively 
(Fig. 2). In those with pre-pandemic income levels of <$25,000, 
$75,000–99,999, and $200,000+, the estimated prevalences of a higher 
level of financial hardship varied substantially, from 66.2% to 27.4% 
and 7.3%, respectively, with evidence of an inverse gradient relation
ship across all pre-pandemic income levels (Fig. 3). The prevalences of 
financial hardship were also higher in women than men (39.6% vs 
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35.3%, respectively) and in households with children than households 
without children (45.4% vs 32.4%, respectively). 

Fig. 4 depicts the estimated survey-weighted national percentages of 
working-aged adults experiencing household financial hardship (some
what difficult to very difficult to pay for usual household expenses) by 
survey period between September 2, 2020 and December 21, 2020. In 
September 2020, this percentage declined slightly from 36.3% to 35.5%, 
but then rose progressively during each successive survey period to 
42.0% by December 2020. The largest percentage increase (1.4 per
centage points) occurred between the two most recent survey periods, 
suggesting the possibility of an escalating trend (Fig. 4). 

Weighted descriptive statistics of the regression analysis sample (n =

91,222) are reported in Table S1. The mean age in the full sample was 
40.3 years. Slightly greater than half of the sample was female (51.9%). 
Approximately one-fifth (19.6%) had pre-pandemic household income 
levels less than $25,000, and over one-third (35.4%) reported substan
tial difficulty with paying usual expenses. 

Table 1 displays the main results from the multivariable-adjusted 
regression models. Experiencing somewhat of a financial hardship (vs 
no hardship) was linked to 2-fold higher risks of anxiety and depressive 
symptoms (e.g., PR for anxiety = 1.96, 95% CI = 1.85–2.08, P < .001), a 
nearly 12-fold higher risk of food insufficiency (PR = 11.60, 95% CI =
7.99–16.85, P < .001), and a close to 7-fold higher risk of a likely 
eviction (PR = 6.75, 95% CI = 2.59–17.58, P < .001). Experiencing 

Fig. 1. Estimated Numbers and Percentages of Working-Aged Adults with Household Employment Income Loss, Application for/Receipt of UI Benefits, Mental 
Health-Related Symptoms, Food Insufficiency, and Financial Hardship During the COVID-19 Pandemic, U.S. Census Bureau Household Pulse Survey, December 2020 
a 

Abbreviations: COVID-19, coronavirus disease 2019; UI, unemployment insurance. 
a Aggregate data were drawn from the U.S. Census Bureau Household Pulse Survey public-use data tables for surveys administered between December 9, 2020 and 
December 21, 2020 (n = 10,139). All estimates are for adults age 18–64 years except anxiety and depressive symptoms, for which available estimates are for adults 
age 18–69 years. The combined yellow and blue bars indicate the number of adults (in millions), while the yellow bars alone correspond to estimated proportions 
reflecting the number of adults as a percentage of the total number of adults in the denominator (e.g., number responding someone in household lost employment 
income, number who applied for UI benefits, number who responded to the survey item). Anxiety symptoms were measured by a survey item that inquired about the 
frequency of feeling nervous, anxious, or on edge (more than half the days/nearly every day vs. several days/not at all) over the previous week. Depressive symptoms 
were measured by a survey item that inquired about the frequency of feeling down, depressed, or hopeless (more than half the days/nearly every day vs. several 
days/not at all) over the previous week. Financial hardship corresponded to it being somewhat difficult to very difficult (vs not at all difficult or a little difficult) to 
pay for usual expenses over the previous week. All estimates account for survey weights. (For interpretation of the references to colour in this figure legend, the 
reader is referred to the Web version of this article.) 

Fig. 2. Estimated Percentages of Working-Aged Adults Experiencing Household Financial Hardship During the COVID-19 Pandemic. by Race/Ethnicity, U.S. Census 
Bureau Household Survey, December 2020.a 

Abbreviations: COVID-19, coronavirus disease 2019. 
a Aggregate data were drawn from the U.S. Census Bureau Household Pulse Survey public-use data tables for surveys administered between December 9, 2020 and 
December 21, 2020 (n = 10,139). All estimates are for adults age 18–64 years. Financial hardship corresponded to it being somewhat difficult to very difficult (vs not 
at all difficult or a little difficult) to pay for usual expenses over the previous week. All estimates account for survey weights. 
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considerable financial hardship (vs no hardship) predicted nearly 3-fold 
higher risks of anxiety and depressive symptoms (e.g., PR of depression 
= 2.75, 95% CI = 2.54–2.98, P < .001), a 23-fold higher risk of food 
insufficiency (PR = 22.71, 95% CI = 15.62–33.01, P < .001), and a 27- 
fold higher risk of a likely eviction (PR = 27.20, 95% CI = 10.63–69.59, 
P < .001) (all P for linear trend <0.001). In the same models, UI receipt 
(vs no receipt) was associated with a 4–5% lower risk of depressive 
symptoms (95% CI = 0.92–1.00, P = .04), anxiety symptoms (95% CI =
0.92–0.99, P = .005), and food insufficiency (95% CI = 0.91–1.00, P =
.08), and a 25% lower risk of an expected eviction (95% CI = 0.68–0.84, 
P < .001). SNAP receipt was linked to a 2% lower risk of food insuffi
ciency (95% CI = 0.92–1.03, P = .38). 

Discussion 

Principal findings 

This large U.S. nationally-representative study reveals high levels of 
financial hardship among working-aged Americans, that progressively 
worsened from September to December 2020. Higher levels of financial 
hardship disproportionately affected Black non-Hispanic and Hispanic 
Americans, and were inversely linked to pre-pandemic income levels. 
Even after accounting for social assistance receipt and pre-pandemic 
socioeconomic position, working-aged adults experiencing financial 
hardship had markedly greater risks of anxiety or depressive symptoms, 
food insufficiency, and an anticipated housing eviction. Across out
comes, these relationships were stronger at each successively higher 
level of financial hardship, and more than offset the corresponding 

Fig. 3. Estimated Percentages of Working-Aged Adults Experiencing Household Financial Hardship During the COVID-19 Pandemic. by Pre-Pandemic Household 
Income Level, U.S. Census Bureau Household Survey, December 2020.a 

Abbreviations: COVID-19, coronavirus disease 2019. 
a Aggregate data were drawn from the U.S. Census Bureau Household Pulse Survey public-use data tables for surveys administered between December 9, 2020 and 
December 21, 2020 (n = 10,139). All estimates are for adults age 18–64 years. Financial hardship corresponded to it being somewhat difficult to very difficult (vs not 
at all difficult or a little difficult) to pay for usual expenses over the previous week. All estimates account for survey weights. 

Fig. 4. Estimated Percentages of Working-Aged Adults Experiencing Household Financial Hardship During the COVID-19 Pandemic. by Survey Period, U.S. Census 
Bureau Household Survey, September–December 2020.a 

Abbreviations: COVID-19, coronavirus disease 2019. 
a Aggregate data were drawn from the U.S. Census Bureau Household Pulse Survey public-use data tables for surveys administered between September 2, 2020 and 
December 21, 2020 (with sample sizes in each survey period ranging from 8,057 to 14,876). All estimates are for adults age 18–64 years. Financial hardship 
corresponded to it being somewhat difficult to very difficult (vs not at all difficult or a little difficult) to pay for usual expenses over the previous week. All estimates 
account for survey weights. 
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generally modest benefits from UI and SNAP. To the author’s knowl
edge, this represents the first study to explore the potential impacts of 
financial hardship with mental health and food and housing insecurity 
during the COVID-19 pandemic in the United States. 

Comparison with findings from related studies 

The associations with mental health outcomes observed in this study 
are in keeping with previous linkages of sudden income loss to depres
sion and anxiety in labor market surveys conducted in six European 
countries in March and April 2020 (Witteveen & Velthorst, 2020). There 
is also evidence from one study to support that during the period that the 
CARES Act was in effect during the initial phase of the pandemic, among 
adults whose families lost work or work-related income due to the 
pandemic, the level of social assistance including the $600 weekly 
federal bonus for UI recipients was adequate to meet financial needs 
(Karpman & Acs, 2020). In that study, UI receipt was linked to a 3-per
centage point reduction in the share reporting food insecurity, a 3.7 
percentage-point reduction in problems paying utility bills, and re
ductions of 8.6–15.1 percentage points in the share worrying about 
meeting basic needs (Karpman & Acs, 2020). 

Study strengths and limitations 

Strengths of this study include its use of large nationally- 
representative survey data, as well as data from repeated survey 
waves that enabled the examination of trends in financial hardship over 
time. Models also controlled for demographic and socioeconomic factors 
and state fixed effects to reduce confounding. Finally, the modeling of 
multiple categories for the financial hardship measure permitted a 
confirmation of the presence of dose-response relationships. 

Nonetheless, there are limitations to this study. Because of the 
study’s cross-sectional and observational design, bias due to reverse 
causation or confounding cannot be entirely ruled out. Moreover, we 
were unable to account for the actual monetary amounts of UI and SNAP 
benefits received. While sampling weights accounted for non-response 
and there is evidence that weighting adjustments mitigated non- 
response bias due to the low response rates (Peterson et al., 2021), 
such bias may not have been eliminated and could have led to selection 
bias either towards or away from the null. Nonetheless, most of the as
sociations for difficulty with paying expenses were strong (PR > 2) for 
all outcomes examined and are hence unlikely to have been fully 
attributable to bias. Last, all measures were based on self-report, 
although the adjustment for general health status in all models should 
have attenuated the degree of same-source bias. Longer-form measures 
of anxiety and depression such as the GAD-7 and the PHQ-9 have been 
previously shown to exhibit higher levels of sensitivity and specificity 
(Kroenke et al., 2001; Spitzer et al., 2006). 

Implications of the study 

Overall, the findings from the present study suggest the importance 
of financial hardship as a fundamental cause (Link & Phelan, 1995) and 
social determinant of mental health and social needs during the 
COVID-19 pandemic, and point to the urgent need for direct and sus
tained cash relief well in excess of current levels of social assistance, as 
well as the imperative of extending housing renter eviction protections. 
The current study further offers a critical baseline assessment for eval
uating impacts of the U.S. federal government’s public policy responses 
in subsequent months, and potentially years, of the pandemic. Notably, 
this study also heeds recent calls for a more “consequential” epidemi
ology, whereby epidemiologic research can serve to more directly 
inform contemporary social policies to improve population health, 
including in response to emerging public health threats and crises such 
as pandemics (Kim, 2019). 

Based on the above cited evidence, economic hardship and food Ta
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insecurity declined among UI recipients after enacting the CARES Act, 
and according to the present study, a substantial and growing share of 
working-aged adults experienced household financial hardship since 
federal UI supplements lapsed by September 2020. In order to alleviate 
financial hardship and its adverse sequelae, a logical recommendation 
that follows is that any future federal UI bonus match or even exceed the 
UI bonus level of $600 weekly as well as a one-time direct payment of 
$1200 previously provided through the CARES Act (Driessen, 2020). 

The COVID-19 relief bill approved by the U.S. Congress and Presi
dent Trump in early January 2021 limited the federal UI supplement to 
$300 weekly and a one-time stimulus check of $600 (Bernard & Lieber). 
In mid-January 2021, then President-elect Biden unveiled a $1.9 trillion 
economic relief plan for his administration that proposed a one-time 
direct payment of $1400 (on top of the $600 check) and a UI supple
ment of $400 weekly through the end of September 2021 (Smialek, 
2021). In March 2021, a federal UI supplement of $300 weekly was 
approved as part of the American Rescue Plan Act through early 
September 2021 (Smith, 2021). However, as of June 2021, 26 states 
have since elected to halt these benefits (in 22 states in June 2021 and 4 
states in July 2021), citing that the benefits serve as a disincentive to a 
return to work, despite unemployment claims beginning to rise again 
(Gonzalez and Davis, 2021). Moreover, the federal moratorium on 
housing evictions that was renewed after December 2020 is set to expire 
again at the end of July 2021 (National Low Income Housing Coalition, 
2021). The relative $300 or $600 weekly shortfall in the UI supplement 
compared to the benefits included in the CARES Act would most likely 
signify that households experiencing income loss during the pandemic 
will not have their financial needs sufficiently met. Given the strong 
associations demonstrated between financial hardship and physical and 
mental health outcomes in the present study, such shortfalls would 
likely carry substantial negative public health consequences. Over the 
remainder the pandemic, it is imperative that the U.S. federal govern
ment ensure that expanded and needs-based social policy relief mea
sures are provided, and routinely evaluate the adequacy of such 
measures in order to mitigate the pandemic’s short- and long-term 
adverse impacts on the physical, mental, and social well-being of tens 
of millions of Americans, including vulnerable minority and low-income 
populations. 
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