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Abstract

Introduction: During the COVID-19 pandemic, the rates of food insecurity and mental illness 

have been projected to increase in the U.S. owing to significant social and economic disruption. 

This study aims to estimate the prevalence of food insufficiency (often the most extreme form 

of food insecurity), the correlates of food insufficiency, and the associations between food 

insufficiency and symptoms of poor mental health in the U.S. during the COVID-19 pandemic.

Methods: Cross-sectional data from 63,674 participants of the U.S. Census Household Pulse 

Survey were collected and analyzed in 2020. Multiple Poisson regression models were used to 

estimate associations with food insufficiency.

Results: Food insufficiency rose from 8.1% to 10.0% from March to June 2020. Factors 

associated with food insufficiency included lower age, Black/African American or Latinx race/

ethnicity, being unmarried, larger household size, recent employment loss, income below the 

federal poverty line, and lower education (all p<0.001). Food insufficiency was independently 

associated with all symptoms of poor mental health, adjusting for socioeconomic and demographic 

factors (adjusted RRs ranged from 1.16 to 1.42, all p<0.001). The association between food 

Address correspondence to: Jason M. Nagata, MD, MSc, Division of Adolescent & Young Adult Medicine, Department of Pediatrics, 
University of California San Francisco, 550 16th Street, 4th Floor, Box 0110, San Francisco CA 94158. jasonmnagata@gmail.com. 

HHS Public Access
Author manuscript
Am J Prev Med. Author manuscript; available in PMC 2022 May 04.

Published in final edited form as:
Am J Prev Med. 2021 April ; 60(4): 453–461. doi:10.1016/j.amepre.2020.12.004.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



insufficiency and poor mental health was attenuated among people who received free groceries or 

meals.

Conclusions: Food insufficiency has increased during the COVID-19 pandemic and affects 

vulnerable populations, placing individuals at higher risk for symptoms of poor mental health. 

Particularly in the current crisis, clinicians should regularly screen patients for food insufficiency 

and mental health outcomes as well as provide support in accessing appropriate resources.

INTRODUCTION

Food insecurity is the inability to afford or access nutritionally adequate and safe foods 

for an active, healthy lifestyle.1 Food security is a fundamental, basic need, and serves 

as a global indicator of a country’s overall security.2 Food insufficiency, often the most 

extreme form of food insecurity, generally describes whether households have enough food 

for their families to eat.3 With the onset of the unprecedented coronavirus disease 2019 

(COVID-19) pandemic, levels of food insecurity and food insufficiency were projected 

to dramatically increase in the U.S.4 There are several reasons for this. The social 

and economic consequences of the pandemic, including stay-at-home orders, changes 

in consumer demand, school closures, and rising unemployment, have the potential to 

exacerbate food insufficiency where individuals find themselves unable to safely purchase or 

afford food for their families.5 Before the pandemic, nearly 35 million children in the U.S. 

received free meals at school daily, with a higher proportion of children of color receiving 

free meals.6–8 Disparities in food insecurity are linked to food deserts and food apartheid, 

where the lack of availability of healthy foods disproportionately affects communities of 

color.9 In addition, food system and supply chain disruptions during COVID-19 owing to 

border closures, essential worker illnesses, and other factors can cause food shortages10 and 

insufficiency, reduce food quality, and inflate food prices.5,11 Finally, social isolation due 

to fear of viral exposure, social distancing policies, or stigma from infection can undermine 

help seeking from social networks, further exacerbating food insufficiency.

Worsening food insecurity can in turn worsen health in the context of a COVID-19 illness. 

Specifically, food insecurity may contribute to weakened host defenses and immunologic 

decline owing to micronutrient deficiencies.12,13 Food insecurity is associated with diets 

high in low-cost, energy-dense packaged foods but low in fruits and vegetables, which may 

lead to chronic medical conditions such as diabetes and hypertension, both of which are 

known to be associated with a higher risk for severe COVID-19 illness.12,14–17

The progression of the COVID-19 pandemic has also led to poor mental health, including 

anxiety and depression.18–20 Before the COVID-19 pandemic, social isolation was already 

increasing,21 and the opioid epidemic was a national crisis.22 Food insecurity has the 

potential to further exacerbate this mental health crisis because it alone is an important 

contributor to poor mental health. The association between food insecurity and depressive 

symptoms is especially well studied, with longitudinal studies in the U.S. specifically 

suggesting a bidirectional relationship.23 Food insecurity may lead to poor mental health 

through chronic stress, stigmatization, and perceived powerlessness.24,25 Conversely, people 

experiencing poor mental health symptoms may be less able to work, generate income, 

Nagata et al. Page 2

Am J Prev Med. Author manuscript; available in PMC 2022 May 04.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



or manage financial resources, which could exacerbate food insecurity.24,26 This finding 

has been shown in diverse geographic contexts and across a wide range of mental 

health outcomes.24,27–30 However, previous studies examining the association between food 

insecurity and mental health have not examined individual symptoms (in particular worrying 

and little interest, in addition to anxiety and depression).31 Furthermore, there is a paucity 

of data on how receipt of food aid may modify the association between food insecurity and 

mental health.

There is an urgent need to understand the factors associated with food insecurity/

insufficiency during the pandemic at the national level because the results of these studies 

could inform policy and resource allocation for federal pandemic relief legislation currently 

being discussed. Furthermore, understanding the magnitude of the association between food 

insecurity/insufficiency and poor mental health specifically during the COVID-19 pandemic 

and how these associations may be modified among people who receive food aid can further 

inform screening guidance, policy, and resource allocation for food aid and mental health 

services during the pandemic. Therefore, the objectives of this study are to use national 

Census data in the U.S. during the COVID-19 pandemic to estimate (1) the prevalence 

of food insufficiency, (2) factors associated with food insufficiency, (3) the association 

between food insufficiency and symptoms of poor mental health, and (4) how receipt of free 

food may modify the association between food insufficiency and symptoms of poor mental 

health.

METHODS

This study analyzed data from June 11 to June 16, 2020 of the weekly, cross-sectional 

Household Pulse Survey (HPS) (N=63,674), which is conducted by the U.S. Census Bureau. 

HPS was developed in collaboration with 5 federal agencies: the U.S. Department of 

Agriculture Economic Research Service, Bureau of Labor Statistics, National Center for 

Health Statistics, National Center for Education Statistics, and Department of Housing and 

Urban Development. HPS aims to survey U.S. adults on the social and economic impacts 

of the COVID-19 pandemic. The HPS survey was reviewed by the Center for Behavioral 

Science Methods as well as the Demographic Directorate and subject experts from the 5 

partner federal agencies.

To gather the sample, HPS used the Census Bureau’s Master Address File as the primary 

sampling frame to collect responses from a large sample that would be sufficient for 

the anticipated low response rates. Sampled households were contacted by e-mail or 

cell phone text messaging. The online platform Qualtrics was used as the primary data 

collection method. Once a complete interview was obtained from a household, that 

household remained in the sample for up to 2 additional weekly interviewing periods. 

These methods increased efficacy, reduced costs, and provided timely responses despite 

the anticipated relatively low response rates compared with those of the in-person or mail 

surveys traditionally conducted by the Census Bureau. Sample weights, based on measures 

such as the demographic distribution of the survey respondents compared with benchmarks, 

were produced to address the potential nonresponse bias. Additional details regarding 

the study and data, which are publicly available and deidentified, may be found on the 
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Census Bureau website.32 Research involving unidentifiable/deidentified information that is 

publicly available is not considered human subjects research by the NIH definition because 

investigators cannot ascertain the identities of the individuals in the data.33 In these cases, 

IRB review is not required. Measures are described in Table 1.

Statistical Analysis

Unadjusted differences were calculated using independent samples t-tests (continuous 

variables) or Pearson’s chi-square tests (categorical variables). Multiple Poisson regression 

analyses34 with robust estimates of variance estimated the associations between 

demographic/socioeconomic factors and food insufficiency. Multiple Poisson regression 

models with robust estimates of variance estimated the associations between food 

insufficiency and mental health symptoms (nervous, anxious, or on edge; not being able to 

stop or control worrying; little interest or pleasure in doing things; feeling down, depressed, 

or hopeless) in the past 7 days, adjusting for demographic and socioeconomic covariates. 

Poisson regression was used for the mental health symptom outcomes because logistic 

regression only yields valid approximations of RR when the outcome is rare.35 As shown 

by Zou,36 the incidence RRs estimated using Poisson regression models can be interpreted 

straightforwardly as RRRs. Interactions between food insufficiency and receipt of free 

groceries/meals were statistically significant (p<0.05); thus, stratified models by receipt of 

free groceries/meals (yes/no) were presented additionally. Nonresponse sample weighing 

was applied. Analyses were conducted using Stata, version 15.1, in 2020.

RESULTS

Demographic characteristics of the participants included in the sample are presented in 

Table 2 by food sufficiency status. Overall, the prevalence of food insufficiency increased 

from 8.1% to 10.0% from March to June 2020 in the U.S. Nearly one tenth (9.4%) of 

households received free groceries or meals in June 2020, most often from a school program 

(4.1%); food pantry or food bank (2.9%); or family, friends, or neighbors (2.5%). Among 

participants reporting food insufficiency, 76.5% experienced a recent employment loss in 

the past 7 days, 54.4% had income below the federal poverty level, and 93.8% reported ≥1 

mental health symptom, including feeling anxious, worrying, having little interest, or being 

depressed.

In unadjusted comparisons, younger age, Black/African American race, multiple races, 

Hispanic/Latinx ethnicity, being unmarried, greater number of children and adults in the 

household, employment loss in the past 7 days, reporting income below the federal poverty 

line, and low education were associated with food insufficiency (Tables 2 and 3).

The estimated associations between food insufficiency and mental health symptoms, 

including anxiety, worry, anhedonia, and depression, are presented in Table 4. Participants 

experiencing food insufficiency had a greater risk of experiencing any symptom of poor 

mental health (adjusted RR [ARR]=1.16, 95% CI=1.11, 1.21), feeling anxious (ARR=1.26, 

95% CI=1.21, 1.32), worrying (ARR=1.39, 95% CI=1.33, 1.45), feeling little interest 

(ARR=1.35, 95% CI=1.28, 1.43), and feeling depressed (ARR=1.42, 95% CI=1.35, 1.50). 
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The associations between food insufficiency and poor mental health symptoms were 

attenuated among people who received free groceries or meals.

DISCUSSION

Overall, the prevalence of food insufficiency, often the most extreme form of food 

insecurity, increased from 8.1% to 10.0% from March to June 2020 during the COVID-19 

pandemic, with 9.4% of people receiving free groceries or meals. The correlates of food 

insufficiency included lower age, Black/African American race, multiple races, Latinx 

ethnicity, being unmarried, greater number of children and adults in the household, having 

recent employment loss, reporting income below the federal poverty line, and having 

lower education. Food insufficiency was associated with symptoms of poor mental health 

independent of these other socioeconomic and demographic factors, and this association was 

attenuated among people who received free groceries or meals.

The correlates of food insufficiency identified in this study likely represent a complex 

and multifaceted network of vulnerabilities among affected individuals. Food insecurity 

is closely interlinked with other forms of economic insecurity, such as insecurities in 

employment and income, for which racial and ethnic minorities are at an elevated risk.37 

The intersection between these material need insecurities can shed light on how the current 

COVID-19 pandemic has sharply intensified racial, health, and socioeconomic disparities 

among marginalized groups in the U.S.38 For example, although non-White racial and ethnic 

minorities are disproportionately represented as essential workers (such as in the public 

transportation, health care, public safety, retail, warehouse, and agricultural labor sectors), 

during the COVID-19 pandemic, these jobs carry a high risk of occupational exposure 

to COVID-19.39 Many of these individuals also work for hourly wages on precarious 

contractual arrangements without the option of working from home.40 Not only could this 

constraint in itself make purchasing enough food difficult, but limited resources may equally 

be required for other more important or time-critical needs, such as paying rent, household 

utilities, health insurance premiums, or hospital bills, further exacerbating food insecurity/

insufficiency.37,41 In addition, COVID-19 exacerbates conditions that exist because of 

institutional and structural racism.38,42 The higher prevalence of food insufficiency among 

racial/ethnic minorities could also lead to worse disease control and further worsen 

morbidity and mortality from COVID-19. Future research can examine racial/ethnic 

disparities in other forms of economic insecurities, such as in employment, income, and 

education insecurities, both before and during the COVID-19 pandemic.

Furthermore, according to the most recent employment data from the Bureau of Labor 

Statistics of the U.S. Department of Labor, Blacks (15.4%) and Hispanics (14.5%) account 

for a higher proportion of the population affected by the current rise in unemployment rate 

than their White counterparts (11.2%).43 In addition, Black (20.8%) and Latinx (17.6%) 

communities have higher rates of poverty than Whites (8.1%) or the general population 

(11.8%).44,45 These data corroborate the findings that race (Black and Latinx), reporting 

a low income, and having recent employment loss are all factors associated with food 

insufficiency. Finally, the COVID-19 pandemic has further exacerbated social and structural 

inequalities among Black, Latinx, and other low-income families in the U.S. by limiting 
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their access to social support services, such as the Supplemental Nutrition Assistant 

Program (SNAP) and Special Supplemental Nutrition Program for Women, Infants, and 

Children (WIC). These 2 programs are especially relevant because they provide needed food 

assistance to families living below the federal poverty level; they are designed to specifically 

protect against the food insufficiency observed in this study.38

Food insufficiency has known links with poor mental health that likely operate in a 

bidirectional relationship.23 A depressed mood in particular can manifest as having low 

energy, decreased motivation, feelings of hopelessness, pessimism around the future, and 

poor concentration. All of these features may erode the capacity of an individual at risk 

for food insufficiency to navigate the eclectic mixture of public and private provision that 

constitutes the U.S. social safety net.46 For those experiencing insecure or hourly wage 

work, a depressed mood and anxiety may also interfere with work capabilities and lead 

to lost income, again elevating the risk of food insufficiency. These potential mechanisms 

position poor mental health as a risk factor for food insufficiency and may explain some 

of the associations seen in this study, especially in the context of concerns around rising 

depression and anxiety amidst the pandemic.18

Equally, food insecurity and food insufficiency are known risk factors for poor mental 

health, including depression and anxiety.23,24,28 In addition to feelings, such as hunger, 

exhaustion, worry, and frustration, that may directly give rise to depressive and anxious 

symptoms, the experience of food insecurity in the U.S. is often characterized by salient 

stigma, shame, and self-blame.46,47 Qualitative research has shown that these latter 

aspects of food insecurity often reflect a perceived failure of self-sufficiency and personal 

success among affected individuals, which is particularly damaging amid the individualist 

interpretations of wealth and achievement that are culturally prominent in the U.S.46 In 

this respect, food insecurity is a profoundly relational experience that derives much of 

its potency from the context in which it occurs. Experiencing acute food insufficiency at 

such a significant and uncertain macro-contextual juncture as the COVID-19 pandemic 

may accentuate an individual’s sense of vulnerability, isolation, and despair.48 At the same 

time, personal or community resources that help to mitigate the mental health impacts of 

food insecurity may be disrupted during the pandemic, and some individuals may be newly 

exposed to food insecurity. In this respect, it is plausible that food insufficiency may drive 

the poor mental health outcomes seen in this study and significantly contribute to rising 

rates of depression and anxiety during the pandemic. This is especially concerning because 

previous studies have also suggested that food insufficiency may limit engagement with 

mental health services, worsen treatment adherence, and consequently elevate the risk for 

psychiatric emergency care and hospitalization, thus posing further challenges at an already 

difficult time for health services.49–52

Food insecurity and mental health remain among the top public health areas of concern 

identified by the Healthy People 2030 national objectives but warrant even more attention 

owing to exacerbation from the COVID-19 pandemic.53 Currently, screening for food 

insecurity is recommended at least annually by multiple professional medical organizations, 

including the American Academy of Pediatrics, American Academy of Family Physicians, 

and American College of Physicians.54 Given the associations between food insufficiency 
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and mental health symptoms during the COVID-19 pandemic, clinicians should consider 

food insecurity and mental health screening at every in-person or telehealth visit using 

validated 1- to 2-question measures.54,55 Clinicians can provide referrals to or aid in 

enrollment in SNAP, WIC, National School Lunch and Breakfast Programs, and community 

food distribution programs for patients who experience food insecurity.56 Interventions for 

food insecurity and mental health may also be integrated into social service programs. For 

example, programs aimed to assist people who are food insecure, such as SNAP and WIC, 

could incorporate screening for mental health in their assessments.24 Conversely, public 

mental health programs may also screen for and address issues of food insecurity.

Although policies and legislation made early in the pandemic such as the Families First 

Coronavirus Response Act (H.R. 6201)57 and the Coronavirus Aid, Relief, and Economic 

Security Act (H.R. 748)58 temporarily suspended time limits for SNAP enrollment and 

allocated funding for newly eligible households, further legislation is needed given the 

persistence of the pandemic and subsequent food insufficiency. Congress should support the 

Increasing Access to SNAP Delivery During COVID-19 Act of 2020 (H.R. 6904),59 which 

increases access to food delivery during the pandemic, and the SNAP Online Purchasing 

Flexibility Act of 2020 (H.R. 6510),60 which authorizes all states to participate in the SNAP 

online purchasing program and approved retail stores to accept SNAP benefits through 

online transactions.

Limitations

There are several limitations in this study. First, all measures used in the study are self-

reported, which may be subject to reporting bias. However, the anonymity and online 

nature of the survey may minimize this concern. Second, respondents could choose to view 

questions and not select a response, which may introduce some selection bias. Third, this 

survey was cross-sectional, thus limiting the study’s ability to ascribe a causal interpretation 

of the observed association between food insufficiency and symptoms of poor mental health. 

Finally, the Census HPS used a single-item measure of food insufficiency (often considered 

the most extreme form of food insecurity) rather than the more comprehensive measure of 

food insecurity. Although this is an important limitation, a number of previously published 

studies also used this or a similar single-item measure,17,24,61,62 and previous research 

demonstrated the ability to estimate food insecurity using food insufficiency measures from 

the Census HPS.4 The study’s strengths included nationally representative data recently 

collected during the COVID-19 pandemic.

CONCLUSIONS

This study adds to previous literature by demonstrating that the association between food 

insufficiency and poor mental health symptoms is attenuated among people who receive 

free groceries and meals. Future COVID-19‒related policies should aim to increase public 

awareness of and provide additional funding to school food programs and food banks.63 

These sources of free groceries and meals may increase access to food among those who 

are food insufficient and help to mitigate poor mental health outcomes. Given the confluence 

of material need insecurities, nonfood-related interventions to alleviate food insufficiency 
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should be considered, including paid sick leave, rent/mortgage delays, and stimulus funding 

for the recently unemployed. Targeted studies that improve the understanding of the social 

and structural impact of COVID-19 on food security/sufficiency are needed to effectively 

mitigate the virus’s negative effects, especially in communities of color. Health and social 

support service interventions that grant access to healthy nutritious meals as well as mental 

health support are urgently needed.
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Table 3.

Demographic and Socioeconomic Associations With Food Insufficiency in U.S. Census Household Pulse 

Survey, June 2020

Demographics
Food insufficiency

RR (95% CI) p-value

Age (per 10 years) 0.77 (0.74, 0.80) <0.001

Sex

 Female ref

 Male 0.89 (0.77, 1.04) 0.13

Race/ethnicity

 White alone, not Hispanic ref

 Black alone, not Hispanic 2.57 (2.15, 3.08) <0.001

 Asian alone, not Hispanic 0.89 (0.54, 1.45) 0.631

 Atotal of ≥2 races + other races, not Hispanic 1.76 (1.31, 2.35) <0.001

 Hispanic or Latino (may be of any race) 2.58 (2.14, 3.11) <0.001

Married 0.71 (0.60, 0.83) <0.001

Number of children in household 1.23 (1.16, 1.31) <0.001

Number of adults in household 1.08 (1.04,1.12) <0.001

SES

 Employment loss, past 7 days 3.45 (2.93, 4.06) <0.001

 Income below federal poverty line 4.25 (3.69, 4.90) <0.001

 Education (high school or less) 2.74 (2.39, 3.13) <0.001

Note: Boldface indicates statistical significance (p<0.05).
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