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ABSTRACT 
 

This paper explores patterns of economic and psychological hardship during the COVID-19 

pandemic in a predominantly Latinx sample of low-income parents and their elementary school-

aged children in rural Pennsylvania (N = 272). These families participated in an evaluation of a 

local, school-based food assistance program, the Power Packs Project (PPP), wherein parents 

reported their levels of food insecurity and parent and child well-being from January to May 

2020 via daily text-message surveys. Longitudinal, mixed effects models revealed that food 

insecurity, parent depression and irritability, and child sadness and misbehavior all significantly 

increased after COVID-19-related school closures, while negative parenting behaviors were 

unchanged. In the months afterwards, families only experienced decreases in food insecurity and 

parent depression. Food insecurity decreased most for those who continued participating in the 

PPP but was also accompanied by greater increases in food insecurity on the day that schools 

closed. Similarly, SNAP participation was associated with spikes across more food insecurity 

measures when schools closed compared to those who did not participate in SNAP but also 

uniquely predicted declines in child food insecurity. Lastly, being food insecure prior to the start 

of the pandemic predicted greater increases in food insecurity on the day that schools closed but 

also appeared to facilitate families’ recovery upon the most severe measures of food insecurity. 
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INTRODUCTION 

The COVID-19 pandemic has severely disrupted the lives of U.S. families in 

unprecedented ways. Low-income households with children, in particular, have experienced 

dramatic spikes in economic and psychological hardship, captured by surges in food insecurity 

and psychological distress among parents and children (Bauer et al., 2020; Gassman-Pines et al., 

2020). A potential catalyst for these surges were the nationwide school closures enacted in 

March 2020, as they cut off many families’ access to school-based food assistance programs 

(Dunn et al., 2020), as well as impeded many parents’ ability to work because they now had to 

care for their children who were at home full-time (Gassman-Pines et al., 2020). Increased food 

insecurity is harmful to families not only because of the direct, biological effects that emerge 

from experiencing hunger (Kiff et al., 2011; Tanner & Finn-Stevenson, 2002), but also because 

of its negative associations with both parent and child mental health, such as parenting stress and 

negative socioemotional outcomes among children (Alaimo et al., 2001; Johnson & Markowitz, 

2018; Whitaker et al., 2006). Psychological distress, similarly, contributes to decreased family 

functioning, as it inhibits caregivers’ ability to respond sensitively to the needs of their child (Dix 

et al., 2004), which can lead to behavioral dysregulation in children and compromise their later 

social and academic abilities (e.g., Duncan & Magnuson, 2011; Evans & Rosenbaum, 2008; 

Shonkoff, 2010). 

While there is no question that rates of economic and psychological hardship increased 

with the onset of the COVID-19 pandemic, what is not yet understood are the patterns of these 

increases as the pandemic spread throughout the spring of 2020. Most studies of the pandemic 

thus far have assessed these outcomes through retrospective snapshots at the weekly or monthly 

level (e.g., Bauer et al., 2020; Xiong et al., 2020), and while these studies provide useful insights 
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into the lives and experiences of families after the onset of the pandemic, where they fall short is 

that point-in-time averages may obscure meaningful changes in food insecurity and 

psychological distress, both of which a large body of research suggests can vary at the daily level 

(e.g., Bolger et al., 2003; Gassman‐Pines and Schenck‐Fontaine, 2019).  

The present study investigates trends in economic and psychological hardship using data 

collected during the first six months of 2020 from a sample of low-income families in rural 

Pennsylvania as part of an ongoing evaluation of a school-based, backpack food assistance 

program, the Power Packs Project (PPP). From January through May 2020, families with 

elementary-school aged children responded to daily text-message surveys about their food 

insecurity – a key indicator of economic hardship – and their psychological distress, including 

depression, irritability, and use of harsh discipline. Daily surveys also asked about children’s 

psychological distress via questions about a focal child’s mood and behavior problems. Because 

the evaluation spanned the period before and after statewide school closures on March 13 

(Moreland et al., 2020), the data allow for tracking how this restriction immediately affected 

families’ daily food insecurity and parent and child psychological distress, and how these 

dynamics may have abated or increased as the lockdown protracted in a way that simple 

snapshots of these outcomes, even at a monthly level, could not.  

Notably, there are several factors that may have altered patterns of food insecurity for 

families in the time of the pandemic. In particular, food supports like the Power Packs Project, 

the Supplemental Nutrition Assistance Program (SNAP), or Grab and Go meals that were offered 

in place of the National School Lunch Program and School Breakfast Program, all could have 

buffered families’ experiences of food insecurity amid school closures and the months to follow. 

Furthermore, given that data were collected on families before and after schools closed, the 
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extent to which these patterns may have differed depending on a family’s food insecurity status 

prior to the onset of the pandemic can be assessed, which would highlight for whom increases in 

food insecurity were the worst. In these ways, the data facilitate understanding the lived 

experiences of rural, low-income families during the COVID-19 pandemic and inform policies 

and programs to support families in the event of future restrictions. 

Hypothetically, three distinct patterns of food insecurity and psychological distress could 

have emerged after schools closed in the spring: an immediate spike in one or both outcomes 

when school closures were initially imposed, followed by a gradual decline as families adjusted 

to this restriction; an immediate spike in outcomes that remained stable in the months to follow; 

or an immediate spike that increased even further in the time afterwards. Moreover, these 

patterns could differ for food insecurity versus psychological distress if families were able to 

secure resources to address one and not the other. Understanding these trends is important, as 

different patterns of suffering should invoke different policy responses. For instance, if families 

only experienced an increase in food insecurity immediately when schools closed, but were able 

to recover in the time afterwards, that could suggest that more rapidly available food assistance 

supports are needed during an unexpected school shutdown.  

By blending daily survey data with data on the use of food assistance programs, the 

present study investigates the implications of COVID-19 for families’ food insecurity and parent 

and child psychological distress, as well as how factors like receipt of food assistance or food 

insecurity status prior to the pandemic may have buffered families’ experiences of food 

insecurity during the pandemic. Specifically, I ask: 1) How did families’ daily food insecurity, 

parent depression, parent irritability and anger, parent discipline of child, and child behavior and 

child mood, change in the weeks and months immediately after COVID-19-related school 
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closures were imposed? 2) Did receipt of the Power Packs Project, SNAP, or Grab and Go meals 

buffer families against COVID-related changes in food insecurity? 3) Did being food insecure 

prior to school closures alter families’ experiences of food insecurity? Answering these questions 

will provide insights into the disproportionate consequences of COVID-19 on a sample of low-

income families’ food insecurity and psychological distress, as well as the potential for scalable 

solutions to mitigate that harm. Although the study focuses on a specific community, it will 

nonetheless illuminate the implications of COVID-related restrictions for the many low-income 

communities around the U.S. struggling amid this unprecedented pandemic.  

BACKGROUND 

The pandemic has been implicated with immense surges in food insecurity and 

psychological distress, which is undoubtedly tied to the loss or decline of wages it triggered 

(Ananat & Gassman‐Pines, 2020), but also likely to disruptions in food, childcare, and social 

support access amid COVID-related restrictions, such as school closures (Moreland et al., 2020). 

When schools around the country abruptly closed in March 2020, many low-income families 

immediately lost access to essential assistance programs, such as the National School Lunch 

Program and School Breakfast Program (Dunn et al., 2020), which serve millions of U.S. 

children annually (Coleman-Jensen et al., 2020). Parents were also suddenly faced with having to 

care for their children, now home full-time, which caused some parents to forego work hours and 

in some cases juggle working from home while supervising children (Gassman-Pines et al., 

2020). These conditions may contribute to increased household chaos (Johnson et al., 2020) and 

substantially increase psychological distress for both parents and children, particularly among 

families already struggling to make ends meet (Prime et al., 2020).  
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Families’ experiences of food insecurity, in particular, may have been altered by several 

factors amid school closures, meaning that different patterns may emerge depending on different 

family characteristics. For instance, in addition to the loss of school-based meals, many families 

in the two rural counties that the PPP serves lost access to this local source of food assistance, 

which normally provides them with packs of perishable and non-perishable foods that the family 

can cook and consume over the weekend (Power Packs Project, 2020). When Pennsylvania 

closed its elementary schools on March 13, 2020, one school district began distributing packs at 

limited locations for only two hours per week, while the other school district stopped providing 

packs altogether because it serves a large number of families across relatively few schools and 

could not find a safe way to distribute food to its many families amid social distancing protocols. 

Consequently, pickup rates in the study sample went from about 65 percent of families per week 

before schools closed to only 30 percent afterwards across the two districts. A central question, 

then, is whether families who were able to receive their packs despite restrictions experienced 

smaller spikes in food insecurity at the time of school closures, or greater reductions in food 

insecurity in months following, relative to those who did not receive their Power Packs. 

Other food assistance programs like Grab and Go meals, which were offered in lieu of 

free or reduced-priced breakfast and lunch in Pennsylvania and other states, as well as SNAP, 

may have meaningfully altered families’ experiences of food insecurity after schools closed for 

those able to access them. In the two school districts that utilize the PPP, schools distributed a 

total of a week’s worth of breakfast and lunch via Grab and Go meals for families to pick up 

twice per week, which about 37 percent of families reported using regularly in this sample. 

Conversely, over 65 percent of families reported using SNAP after the onset of the pandemic. 

However, it is worth noting that many households nationwide applied for SNAP during this time, 
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which slowed down applications and made the approvals and benefits slow to reach new 

applicants (Center on Budget and Policy Priorities, 2020). Further, many items were difficult to 

access in grocery stores when the pandemic first hit as people were stocking up and over-buying, 

which could have made it difficult for families to use their SNAP benefits if the store was out of 

SNAP-eligible items (Kinsey et al., 2020). Indeed, among participants who reported using 

SNAP, about 75 percent reported having some trouble using their benefits. As such, in addition 

to potential differences between food assistance users compared to non-users, there may be 

further differentiation in patterns of food insecurity among SNAP families who were able to 

more easily use their benefits compared to those who were not. 

The last household characteristic that may have influenced the way in which families 

experienced food insecurity during the pandemic is whether they were already experiencing food 

insecurity prior to its onset. Evidence indicates that both food insecure and food secure families 

experienced surges in food insecurity after the pandemic hit (Bauer et al., 2020), thus the data 

from this study can reveal, for instance, whether families who were already food insecure 

experienced greater increases in food insecurity once schools closed that subsided over time, or 

if relatively food secure families were caught in an unexpected lurch when schools closed that 

thrust them into food insecurity and kept them there.  

LITERATURE REVIEW 

Food Insecurity and Family Psychological Well-Being   

 Food insecurity, defined as consistently lacking access to the adequate amount of food 

necessary to fuel a healthy lifestyle for all household members (Coleman-Jensen et al., 2020), is 

a key dimension of household economic hardship, and is more common among, though not 

restricted to, low-income households (Johnson & Markowitz, 2018) and households in rural 
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areas (Feeding America, 2020). Food insecurity is prevalent during normal times – for instance, 

one in five households with young children were food insecure in 2019 (Coleman-Jensen et al., 

2020) – but has notably increased during the pandemic (Bauer et al., 2020). This surge is 

worrisome because there are well-documented, negative associations between food insecurity 

and child and family well-being. Food insecurity consistently predicts poor parent and child 

physical health (e.g., Gundersen & Ziliak, 2015), including iron deficiency and oral health 

problems, as well as poor mental health, including increased parenting stress, depression, and 

anxiety among adults (Johnson & Markowitz, 2018; Whitaker et al., 2006), and negative 

cognitive, academic, and socioemotional outcomes among children (Alaimo et al., 2001). These 

relationships reflect both the direct, biological effects of hunger and poor nutrition (Kiff et al., 

2011; Tanner & Finn-Stevenson, 2002), as well as how worry about food can trigger emotional 

stress and behavioral dysregulation in parents and children (Belsky et al., 2010; Gee & Asim, 

2019; Johnson & Markowitz, 2018).  

Parent and child psychological well-being are also key indicators of healthy household 

functioning. Links between parent psychological distress – including depression, parenting 

stress, and anxiety – and poor child outcomes are well-established: indeed, it is one of the most 

robust findings in the developmental psychology literature that the presence of a sensitive, 

responsive caregiver can buffer children against the negative effects of stressors (e.g., Shonkoff, 

2010), such as those related to the pandemic. Parents who are experiencing psychological 

distress tend to have more difficulty acting as sensitive caregivers (Dix et al., 2004), which can 

contribute to children’s increased behavior problems and difficulties managing emotions, in turn 

making parenting a more stressful experience and further incapacitating a parent’s ability to act 

responsively (Kiff et al., 2011). More broadly, elevated emotional and behavioral problems 
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among children place them at risk for later impaired social and academic functioning (e.g., 

Duncan & Magnuson, 2011; Evans & Rosenbaum, 2008). Thus, both parents’ and children’s 

emotional well-being, which have been significantly impaired by the pandemic, can have direct, 

harmful implications for family functioning.  

Food Insecurity and Family Psychological Well-Being During a Pandemic 

Multiple psychological theories, alongside evidence from prior sociohistorical crises, 

implicate the COVID-19 pandemic in having immediate, detrimental effects on families. The 

bioecological model (Bronfenbrenner & Ceci, 1994), for instance, suggests that the pandemic, a 

major macrosystem event, has altered all aspects of the exo- and microsystems that drive child 

development. Specifically, school closures have disrupted parents’ ability to work (exosystem), 

families’ access to services (exosystem), and children’s access to child care and education 

(microsystem; Garbe et al., 2020). These disruptions to the microsystem in turn may undermine 

both parent and child mood and behavior (e.g., Dix et al., 2004; Kiff et al., 2011). Moreover, 

these disruptions have impacted low-income families more than higher income families because 

the former had fewer financial and emotional protective factors within their exo- and 

microsystems going into the crisis (Dunn et al., 2020). Furthermore, life course theory, as well as 

research from the Severe Acute Respiratory Syndrome (SARS) outbreak and the Great 

Recession, suggest that these negative effects on parent and child material and psychological 

well-being that emerged in response to the pandemic were likely immediate and 

disproportionately borne by families most directly impacted by the crisis (Benner & Mistry, 

2020; Kalil, 2013; Ko et al., 2006; Sprang & Silman, 2013).  

Although it has been established that economic and psychological well-being have 

declined amid the pandemic, nearly all reports on these outcomes have relied upon cross-
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sectional, retrospective measures that assess family economic and psychological well-being over 

weeks or months. For instance, a common data source used to analyze food insecurity during the 

pandemic is the Census Bureau’s Household Pulse Survey (e.g., Bauer et al., 2020; Fitzpatrick et 

al., 2021; Morales et al., 2020), which assessed a nationally representative set of families’ food 

insecurity at a weekly level, switching to a new set of families every few weeks (Williams, 

2020). Similarly, a literature review conducted by Xiong et al. (2020) analyzed 19 studies 

globally that looked at the pandemic’s effects on mental health, all of which relied upon cross-

sectional data.  

These approaches likely obscure important trends in food insecurity and psychological 

distress, as research indicates that both of these outcomes vary meaningfully for individuals from 

day to day and thus within months and even weeks. For example, in a study that examined daily 

food insecurity in response to the timing of SNAP disbursement, Gassman‐Pines and Schenck‐

Fontaine (2019) found that families experience higher food insecurity in the days towards the 

end of the month when their SNAP benefits are depleted, and lower rates at the beginning of the 

month when their benefits are refilled. Similarly, a large literature has documented that adults’ 

psychological well-being varies day to day (e.g., Bolger et al., 2003), and that child 

socioemotional well-being varies in tandem with parents’ (Gassman-Pines, 2011; Lee et al., 

2017). For instance, by collecting daily surveys with married couples for six weeks, Bolger et al. 

(1989) found that a fifth of the changes in couples’ moods could be explained by daily stressors, 

suggesting that psychological processes indeed can change alongside daily variation in context 

and stressors. Together, these findings indicate that more frequent, time-sensitive measures of 

food insecurity and parent and child mood and behavior may more accurately capture families’ 

experiences amid the pandemic than point-in-time surveys.  
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In sum, at the time of this writing, extant research on the pandemic reveals that food 

insecurity and parent and child psychological distress increased at some point after school 

closures were enacted, but not how families fared economically or psychologically on a daily 

basis in the months that followed. One possibility is that families experienced an immediate 

increase in food insecurity and distress in response to school closures, which subsided as they 

secured the help or resources they required. Alternatively, these outcomes could have remained 

elevated or increased further following school closures if families experienced protracted job or 

income loss without sufficient assistance. These patterns may differ for an economic hardship, 

such as food insecurity, versus indicators of psychological distress, like parent depression and 

child behavior problems. For instance, state and federal governments worked to increase low-

income families’ access to food and cash assistance through Grab and Go meals distributed at 

schools, distribution of the U.S. Department of Agriculture food boxes at pantries, and stimulus 

checks (Coronavirus Aid, Relief, and Economic Security Act, 2020; Families First Coronavirus 

Response Act, 2020). These tangible supports could plausibly lead to decreases in food 

insecurity over time among low-income families, but potentially did not alleviate the 

psychological strain of economic uncertainty, work-child care conflicts, and quarantine. Only 

daily measures of both types of outcomes can accurately chart any differential trajectories of 

family well-being in these crucial, early months of the pandemic. 

Potential Moderators of Food Insecurity 

There are several factors and sources of food assistance that were offered to families after 

schools closed that could affect the ways in which families experienced food insecurity. For 

instance, given that one school district that the PPP serves continued to distribute packs of food 

during the pandemic and another did not, continued receipt of this form of food assistance could 
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have meaningfully moderated the pandemic’s effects on food insecurity, as previous research 

indicates that the provision of food assistance amid surges in food insecurity can contribute to 

significantly lower food insecurity (Schazenbach et al., 2016). Alternatively, it is possible that 

program use will be associated with elevated levels of food insecurity if the most food insecure 

families relied upon it, as this self-selection effect is common in the literature on food assistance 

receipt (Nord & Golla, 2009). In either scenario, identifying differences in trends by program 

participation will provide both a nuanced description of how an important indicator of economic 

hardship altered in this unprecedented time and the role of a unique, place-based program 

designed to support low-income families.  

 Similar patterns of food insecurity may emerge for participants who reported using SNAP 

or Grab and Go meals during the pandemic. Once again, the patterns could indicate either that 

use of these programs were associated with decreased food insecurity if they aided families in 

becoming more food secure when schools closed (Schazenbach et al., 2016), or with increased 

food insecurity if only the neediest families reported using them (Nord & Golla, 2009). 

Furthermore, given the unique challenges that SNAP recipients in particular faced in using their 

benefits during the pandemic, including slowdowns in getting approved for SNAP and stores 

being out of SNAP-eligible foods (Kinsey et al., 2020), there may be further differences in food 

insecurity in terms of those who reported having trouble accessing or using their SNAP benefits, 

compared to those who did not report having any trouble. As such, identifying these patterns of 

food insecurity by state and federal food assistance use can shed meaningful light on how these 

programs were utilized by low-income families in this sample during the pandemic. 

Lastly, it is possible that patterns of food insecurity may be tied to whether families were 

already food insecure before the pandemic hit. Emerging evidence suggests that while food 
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insecurity increased for families who were already food insecure during the pandemic, it also 

increased for previously food secure families who may have experienced a sudden loss of 

income (Bauer et al., 2020). Thus, two possible patterns could emerge: first, increases in food 

insecurity when schools closed may have been larger and more long-lasting for families who 

were previously food secure, as those who were already food insecure may have been receiving 

benefits like SNAP and would not have had to wait to be approved like food secure families 

might have (Kinsey et al., 2020). Alternatively, families who were food insecure before the 

pandemic hit could have experienced greater and more protracted increases in food insecurity 

given that school closures took away a necessary source of food assistance when they were 

already struggling to make ends meet. Thus, this study can reveal for whom increases in food 

insecurity were the largest when schools closed in March, and whether there were differences in 

recovery for previously food secure versus food insecure families. 

CONCEPTUAL FRAMEWORK 

Given that COVID-19 restrictions like school closures cut off many families’ access to 

food assistance (Kinsey et al., 2020), as well as affected families’ ability to work with a sudden 

lack of child care (Heggeness, 2020), I hypothesize that school closures will contribute to 

immediate increases in food insecurity among families enrolled in the Power Packs Project. 

Relatedly, as families had to juggle working from home, income loss, school from home, or 

often a combination of these many stressors (Gassman-Pines et al., 2020), I expect that school 

closures will also be associated with increased parent and child psychological distress.  

It is worth noting that there is a documented relationship between food insecurity and 

negative parent mood and behaviors that has been shown bidirectionally (Belsky et al., 2010; 

Gee & Asim, 2019; Johnson & Markowitz, 2018; Stuff et al., 2004; Whitaker et al., 2006). Thus, 



 

13 

 

while I expect both of these outcomes to increase in response to school closures, it is possible 

that there is an undetected mediation role at play, or that the results may indicate a stronger 

relationship between school closures and one outcome over the other. However, given that there 

were many stressors that occurred simultaneously with the onset of the pandemic, such as social 

isolation or loss of loved ones to COVID-19, it would be difficult to isolate the effects of food 

insecurity on parent dysfunction alone, or vice versa, so that mediating relationship is not 

explored in this paper. 

In addition to the main relationships between school closures, food insecurity, and 

psychological distress that I am investigating in this paper, I also take into account some 

potential moderating factors that may contribute to a family’s experience of food insecurity. 

Specifically, food assistance receipt in the months following school closures, such as Power 

Packs, SNAP, or Grab and Go meals, may have meaningfully altered how families experienced 

food insecurity. The relationship between food insecurity and food assistance programs is a 

complicated one, as one may expect to see lower food insecurity among families who are 

receiving food assistance, but given that the most food insecure families tend to take up food 

assistance programs, those not receiving food assistance can actually sometimes appear more 

well-off (Nord & Golla, 2009). As such, it is unclear precisely how food assistance is expected to 

affect my main outcomes of interest, but it is certainly a factor that should be taken into 

consideration in understanding food insecurity during COVID-19. Relatedly, the extent to which 

families were unable to access the food assistance programs for which they were eligible may 

also alter their patterns of food insecurity. For example, some PPP participants were able to 

access their food packs while others were shuttered from the program, so heterogeneity in 

program access is also important to consider when estimating the moderating effects of food 
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assistance on food insecurity. Finally, a family’s level of food insecurity prior to school closures 

may have had an influence on their experience of food insecurity when schools closed and 

afterwards, as families who were already food insecure may have experienced greater surges in 

food insecurity with the loss of school breakfasts and lunches when schools closed, but 

conversely may have also had more experience securing alternative means of food assistance 

than food secure families, which could contribute to decreased food insecurity. Thus, pre-

COVID food insecurity should be taken into account in estimating how school closures affected 

food insecurity. 

I would also expect several timing and household factors to play a role in estimating the 

relationship between school closures and food insecurity, as well as between school closures and 

psychological distress. Given that both measures of food insecurity and family well-being have 

been demonstrated to vary on a daily basis (e.g., Bolger et al., 2003; Gassman‐Pines & Schenck‐

Fontaine, 2019), and this study seeks to capture changes with respect to the day that schools 

closed, the number of days leading up to and following school closures will play a substantial 

role in understanding these relationships. Further, evidence has shown that both family 

functioning and food insecurity may meaningfully improve on the weekend when parents are 

more likely to not be working and children do not have school (Ryan et al., 2010; Shrout et al., 

2010), so time within the week should be considered in estimating these research questions as 

well. While this sample consists of predominantly Latinx families, studies that have more 

heterogenous samples should considered the influence of race and ethnicity given that factors 

related to structural racism, including food insecurity and psychological distress, have been 

magnified amid the pandemic (Laster Pirtle, 2020; Odoms-Young & Bruce, 2018). Parent 

education level has also been implicated as a contributor to household food insecurity 
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(Gundersen & Ziliak, 2014), thus is also a factor that should be considered in estimating the 

relationship between school closures and these outcomes. Finally, the role of the person in a 

household further plays a role in food insecurity, as prior research has demonstrated that 

mothers, in particular, tend to take on the burden of food insecurity in a food insecure household 

(Martin & Lippert, 2012).  

DATA AND METHODS 

Data 

 Data were collected as part of an ongoing study of a food assistance program located in 

rural Pennsylvania, the Power Packs Project (PPP). Participants were recruited in the fall of 2019 

from six elementary schools in two school districts that partner with the PPP. Primary caregivers 

responded via text-message to daily surveys, also known as daily diaries, for two consecutive 

weeks each month from January 9 to May 30, 2020. Participants were randomly assigned to one 

of two groups: the first group responded during the first two weeks of the month, and the second 

group responded during the second two weeks, which provided us with diary information every 

day throughout the study period. PPP participation data were obtained from daily questions in 

our surveys, as well as via a tablet-based application the program uses to capture weekly, family-

level pack pickup. The daily diary surveys combined with PPP participation data allowed me to 

examine the associations between school closures in the spring and families’ daily food 

insecurity and psychological distress, as well as how program participation may have altered 

these associations. Lastly, we obtained updated participant demographic information, alongside 

information regarding participation in state and federal food assistance programs like SNAP and 

Grab and Go meals, from a one-time, end-of-year survey collected in June 2020, which allowed 
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me to examine the effects of government food assistance on COVID-related changes in food 

insecurity and psychological distress. 

Sample 

 The PPP operates in 45 schools across 16 school districts in Pennsylvania; we selected a 

subset of six schools across two school districts for this study. To do so, we used the following 

criteria: first, we chose only elementary schools (pre-kindergarten through fifth grade), because 

the literature makes clear that food insecurity is most strongly linked with child well-being 

among younger children, in part because young children are almost entirely dependent on their 

home environment for food (Johnson & Markowitz, 2018; Whitaker et al., 2006). Moreover, 

children in elementary school are still experiencing fundamental neurological development in 

brain regions that subserve behavioral and emotional regulation, and that development hinges on 

adequate nutrition (Alaimo et al., 2001; Belsky et al., 2010; Slopen et al., 2010). Second, our 

study team needed to obtain contracts with each school district separately to recruit and collect 

data. Thus, we prioritized two school districts with the largest numbers of PPP schools. Within 

these school districts, we focused on those schools serving 50 or more Power Packs families so 

that we could reliably account in statistical analyses for school-level variation. 

Of the 684 families enrolled in PPP across the six study schools, 272 families agreed to 

participate in the text-based daily surveys (40 percent enrollment rate). There were no significant 

demographic differences between parents at the study schools who participated in the study 

compared to those who did not in terms of race, ethnicity, and education levels. One adult per 

household was able to receive the daily diaries, which was the mother 90 percent of the time, and 

the youngest school-aged child in the household was selected as the focal child given that the 

questions sought to track a specific child’s set of behaviors over time, which yielded a range of 
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sample children aged four to 11-years old. Table 1 details sample characteristics, which are 

broken down by school district. The majority of families in the sample were Latinx across both 

school districts, although there were more participants who reported being white in the school 

district that stopped distributing Power Packs during COVID and more who reported being 

mixed race or another race in the district that continued distributing Power Packs. There also 

appear to be differences in reliance on the PPP before schools closed, when both districts were 

still distributing packs. Families in the school district that would later shutter the program 

reported using it significantly less frequently prior to school closures, with about 45 percent of 

families picking up packs each week, compared to the school district that would later continue 

distributing packs, where about 70 percent of families picked up each week. Then, as expected, 

there continued to be significant differences in the percent of families who reported picking up 

packs of food after schools closed. The school district that continued distribution had about 40 

percent of families who reported picking up their packs on average per week, while the school 

district that stopped distribution still had about 7 percent of families who reported picking up 

their packs per week, as a handful of families in this school district were able to pick packs up in 

a neighboring district. 
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Table 1. Descriptive Statistics on Parent and Household Characteristics by School District 
 

  

Full 
Sample 

District 
Continued 

Power Packs 
Distribution 

District 
Stopped 

Power Packs 
Distribution c2/t 

Parent Education Level (%)    2.59 
  Less than high school (HS) degree 20.5 21.5 18.2  
  HS degree or GED only 47.0 43.6 54.6  
  More than HS degree 32.5 34.9 27.3  

     
Parent Race or Ethnicity (%)    15.3** 
  White 16.0 11.1 26.8  
  Black 9.16 10.6 6.10  
  Latinx 60.7 60.6 61.0  
  Mixed or other race 14.1 17.8 6.10  

     
Family Food Assistance Use (%)     
  Received Free/Reduced-Price Lunch 91.1 92.8 87.0 1.24 
  Received SNAP during COVID 65.6 69.0 57.9 1.47 
  Had no trouble using SNAP during COVID 25.7 25.3 26.7 -0.15 
  Used Grab and Go Meals often 37.1 36.8 37.7 -0.12 
     
Pack Pickup (%)     
  Before school closures 62.7 70.7 45.2 7.53*** 
  After school closures 31.7 42.4 7.36 7.35*** 
     
Respondent is Child’s Mother (%) 89.9 89.6 90.6 -0.19 

     

Respondent Average Age 35.2 
(8.89) 

35.4 
(8.70) 

34.8 
(9.43) 0.41 

     
Child Grade (%)    8.90 

Kindergarten 32.3 29.5 37.8  
1st Grade 16.9 18.7 13.4  
2nd Grade 18.2 16.3 22.0  
3rd Grade 12.1 13.3 9.76  
4th Grade 10.9 9.6 13.4  
5th Grade 9.68 12.7 3.66  
     

Child is Female (%) 48.8 48.0 50.7 -0.39 
     

Surveys Completed (%) 64.9 64.8 65.2 -0.07 
     
N 173 – 271 123 – 189 50 – 82  

+p < .10, *p < .05, **p < .01, ***p < .001 

Note. Wide ranges appear for N because some measures came from the study’s end-of-the-year survey, 

which was completed by about two-thirds of the study sample.   
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Measures 

Time 

School Closures. All Pennsylvania schools were closed on March 13, 2020 in response 

to the COVID-19 pandemic (Moreland et al., 2020). Thus, I created an indicator variable for 

whether a daily survey was fielded on or after March 13 to assess differences before and after 

school closures. 

Days. To be able to adequately capture changes over time, I created a variable centered 

around the number of days since school closures on March 13.  

Outcomes 

Food Insecurity. Four daily survey questions assessed families’ levels of food insecurity, 

all of which were taken from the Current Population Survey Food Security Supplement 

(Coleman-Jensen et al., 2020) and have been adapted for daily use (Gassman-Pines & Schenck-

Fontaine, 2019). Participants were asked “Today, were you ever worried that your food would 

run out before you got money to buy more?”, “Today, did you eat less than you felt you should 

because there wasn’t enough money to buy food?”, “Did your child eat less today than you felt 

he/she should because there wasn’t enough money to buy food?”, and “Did you or your child 

have to skip a meal today because your family didn’t have enough money for food?” Participants 

answered “yes” or “no” to each of the four questions. I also created a sum of the four food 

insecurity questions as a measure of the degree of food insecurity on a given day, which ranged 

from zero (answered “no” to all four questions), to four (answered “yes” to all four questions). 

Parent Psychological Distress. Two daily survey questions assessed negative parent 

mood, and two assessed negative parenting behaviors. To capture mood, parents were asked: 

“How much of the time today did you feel worried or depressed?” and “How much of the time 
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today did you feel angry or irritable?”, both of which were drawn from the Healthy Utilities 

Index (Furlong et al., 2001) and have been validated for daily use (Ananat & Gassman-Pines, 

2020; Gassman-Pines & Schenck-Fontaine, 2019). Participants responded to these questions on a 

scale of one to three, with one representing “not at all,” two representing “some of the time,” and 

three representing “all the time.” To capture parenting behaviors, parents were asked, “Did you 

lose your temper with your child today?” and “Did you punish your child today?”, to which they 

responded “yes” or “no.” These items were drawn from multi-item scales that measure parenting 

behaviors (Repetti & Wood, 1997) and have been adapted and validated for use with both low-

income families (Gassman-Pines, 2011) and Latinx families (Gassman-Pines, 2015). 

Child Psychological Distress. Daily surveys also asked parents one question about their 

child’s negative mood and one about their child’s negative behaviors. Specifically, our study 

team asked, “How much did your child seem sad or worried today?” and “How much was your 

child uncooperative today?” with four response options: “not at all,” “just a little,” “some,” and 

“a lot.” These questions were drawn from the Preschool Behavior Questionnaire (Behar & 

Stringfield, 1974) and the Inattention/Overactivity with Aggression Conners Rating Scale 

(Loney & Milich, 1982), and have been validated as measures of children’s internalizing and 

externalizing behavior problems as well as adapted for daily use (Gassman-Pines et al., 2020; 

Gassman-Pines, 2015). 

Food Assistance Use 

Power Packs Project. I created a variable to analyze the frequency of pack receipt by 

using a daily question from our surveys that asked, “Did you pick up your Power Pack this 

week?” with response options for “yes” or “no.” I then calculated a percent pickup variable by 

summing the number of times a participant responded “yes” at any point in a week out of the 
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number of weeks the participant responded to surveys. Furthermore, because Power Pack 

availability differed by school district during the pandemic, I created an indicator variable for 

whether a family was a part of the school district that stopped distributing packs amid COVID as 

another way to indicate Power Packs receipt. 

SNAP. We asked parents in our end-of-year survey whether their family receives SNAP, 

to which they could respond “yes” or “no.” We further asked families who reported receiving 

SNAP: “Since March, how much trouble have you had using your SNAP benefits because of the 

coronavirus (can’t get to a store; food items not in store; stores closed)?” to which they could 

reply “none,” which I coded as having no trouble using SNAP, or “some” or “a lot,” which I 

coded as having trouble using SNAP. 

Grab and Go. In the end-of-year survey we fielded, we asked families how often they 

used the Grab and Go meal option that was offered to all families in our sample once schools 

closed. Parents could respond that they picked up Grab and Go meals “multiple times per week” 

or “once per week,” which we deemed was frequent use of the program, as well as “once a 

month,” “a few times,” or “never,” which we coded as infrequent use of the program. 

Pre-COVID Food Insecurity 

Average Food Insecurity Before School Closures. Given that the daily surveys began 

approximately two months prior to the onset of the COVID-19 pandemic, I was able to ascertain 

families’ average food insecurity before the pandemic began. Specifically, for each of my five 

measures of food insecurity (four items and their sum), I took the sample median from the start 

of the study period up until school closures and determined any participant above that median to 

have “high food insecurity” for that question. For each of the questions, the medians were either 

zero or close to zero, thus I labeled anyone at or below the median as “food secure.” 
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Covariates 

Weekend. I included an indicator variable for whether a survey day was on a weekend. 

Parent Education Level. At the beginning of data collection, when families enrolled in 

the program, the adult signing the family up for the program reported their education level to 

program administrators, which was part of the program-level data that the PPP shared with us. 

We also asked participants the highest level of education they obtained in an end-of-year survey. 

When available, I used the end-of-year survey education information, but if end-of-year survey 

data was not available I used the program-level education information. Drawing upon these two 

sources, I created indicator variables for “high school degree or GED” and “more than high 

school degree or GED,” with “less than high school degree or GED” left as the reference 

category. 

Respondent Relationship with Child. I included an indicator variable for whether the 

survey respondent reported being the mother of the focal child.  

School. To minimize the influence of omitted factors distinguishing families across 

schools, I included school fixed effects in all models by entering indicator variables for each 

school. 

Analytic Plan 

 To assess the relationship of school closures on food insecurity and family well-being, I 

estimated multilevel, mixed effects models to account for between and within-person changes 

over time. These models allowed me to capture immediate changes at the time of school 

closures, while accounting for individual changes over the study period.   

Equation 1 displays the model used to answer my first research question. Here, Yti 

represents any given food insecurity or psychological distress outcome. b1 represents the time 
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trend for the given outcome prior to school closures, b2 represents how much the outcome 

changed when schools were closed relative to just before they closed, and b3 indicates the change 

in time trend from before schools closed to after schools closed. To obtain the time trend after 

school closures, I sum b1 and b3. Finally, I include school fixed effects, parent characteristics, as 

well as an indicator for weekend days as covariates. 

𝑌!" =	𝛽# +	𝛽$(𝐷𝑎𝑦𝑠)!" +	𝛽%(𝐶𝑙𝑜𝑠𝑢𝑟𝑒)!" +	𝛽&(𝐷𝑎𝑦𝑠	𝑥	𝐶𝑙𝑜𝑠𝑢𝑟𝑒)!" + 𝛽'(𝑊𝑒𝑒𝑘𝑒𝑛𝑑)!" +

	∑𝛽()* (𝑆𝑐ℎ𝑜𝑜𝑙)" +	∑𝛽$#)+ (𝑃𝑎𝑟𝑒𝑛𝑡𝐶ℎ𝑎𝑟𝑠)" +	𝜀!" 		                  (1)  

Next, I estimate the moderating effects of the use of food assistance programs, the PPP, 

SNAP, and Grab and Go meals, individually, on all of my food insecurity and psychological 

distress outcomes, using the model displayed in Equation 2. Power Packs receipt was estimated 

in two ways: 1) using the proportion of packs the family picked up after school closures and 2) 

using school district as a proxy for whether families had access to the program once schools were 

closed. SNAP receipt was first estimated in terms of the effects of receipt of the program 

compared to non-receipt of the program, and then by comparing recipients who reported having 

trouble using their benefits compared to those who did not have any trouble. Finally, I estimated 

the moderating effect of frequent Grab and Go use. Equation 2 follows largely the same format 

as Equation 1, with the addition of a variable for food assistance use, which I interacted with 

days and school closures. In these models, b1 represents the time trend before school closures for 

families who reported not using food assistance after the onset of the pandemic, b2 represents the 

change in intercept at school closures for these families who reported not using food assistance, 

and b3 represents the change in slope from before schools closed to after schools closed for this 

group. Finally, the sum of b1 and b3 represents the time trend after schools closed for families 

who did not rely upon food assistance programs when schools closed. For families who did 
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report using each of my food assistance programs of interest, b4 represents the mean difference 

between their outcomes before closures relative to families who did not use a given program, b5 

represents the difference in their time trends before schools closed, b6 represents the difference in 

their intercept changes when schools closed, and b7 represents the difference in the changes in 

time trend after school closures, all relative to families who did not use food assistance after 

school closures. Thus, the sum of b1, b3, b5, and b7 represents the time trend after schools closed 

for families who used food assistance.  

𝑌!" =	𝛽# +	𝛽$(𝐷𝑎𝑦𝑠)!" +	𝛽%(𝐶𝑙𝑜𝑠𝑢𝑟𝑒)!" +	𝛽&(𝐷𝑎𝑦𝑠	𝑥	𝐶𝑙𝑜𝑠𝑢𝑟𝑒)!" + 𝛽'(𝐹𝑜𝑜𝑑𝐴𝑠𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒)!" +

	𝛽((𝐷𝑎𝑦𝑠	𝑥	𝐹𝑜𝑜𝑑𝐴𝑠𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒)!" + 𝛽,(𝐶𝑙𝑜𝑠𝑢𝑟𝑒	𝑥	𝐹𝑜𝑜𝑑𝐴𝑠𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒)!" +

	𝛽-(𝐷𝑎𝑦𝑠	𝑥	𝐶𝑙𝑜𝑠𝑢𝑟𝑒	𝑥	𝐹𝑜𝑜𝑑𝐴𝑠𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒)!" +	𝛽.	(𝑊𝑒𝑒𝑘𝑒𝑛𝑑)!" +	∑𝛽*)$& (𝑆𝑐ℎ𝑜𝑜𝑙)" +

	+∑𝛽$')+ (𝑃𝑎𝑟𝑒𝑛𝑡𝐶ℎ𝑎𝑟)" +	𝜀!"               (2) 

Equation 3 displays the model used to answer Question 3: whether prior food insecurity 

moderates the association between school closure and post-closure food insecurity. Here, b1 

represents the time trend before school closures for families who were food secure prior to the 

onset of the pandemic, b2 represents the change in intercept at school closures for families who 

were previously food secure, and b3 represents the change in slope from before schools closed to 

after schools closed. The sum of b1 and b3 represents the time trend after schools closed for 

families who were food secure prior to school closures. For families who were food insecure 

prior to closures, b4 represents the mean difference between their outcome before school closures 

relative to food secure families, b5 represents the difference in their time trends before schools 

closed, b6 represents the difference in their intercept changes when schools closed, and b7 

represents the difference in the changes in time trend after school closures, all relative to food 
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secure families. Thus, the sum of b1, b3, b5, and b7 represents the time trend for food insecure 

families after schools closed.  

𝑌!" =	𝛽# +	𝛽$(𝐷𝑎𝑦𝑠)!" +	𝛽%(𝐶𝑙𝑜𝑠𝑢𝑟𝑒)!" +	𝛽&(𝐷𝑎𝑦𝑠	𝑥	𝐶𝑙𝑜𝑠𝑢𝑟𝑒)!" + 𝛽'(𝐹𝑜𝑜𝑑𝐼𝑛𝑠𝑒𝑐𝑢𝑟𝑒𝑃𝑟𝑒)!" +

	𝛽((𝐷𝑎𝑦𝑠	𝑥	𝐹𝑜𝑜𝑑𝐼𝑛𝑠𝑒𝑐𝑢𝑟𝑒𝑃𝑟𝑒)!" + 𝛽,(𝐶𝑙𝑜𝑠𝑢𝑟𝑒	𝑥	𝐹𝑜𝑜𝑑𝐼𝑛𝑠𝑒𝑐𝑢𝑟𝑒𝑃𝑟𝑒)!" +

	𝛽-(𝐷𝑎𝑦𝑠	𝑥	𝐶𝑙𝑜𝑠𝑢𝑟𝑒	𝑥	𝐹𝑜𝑜𝑑𝐼𝑛𝑠𝑒𝑐𝑢𝑟𝑒𝑃𝑟𝑒)!" 		+ 𝛽.(𝑊𝑒𝑒𝑘𝑒𝑛𝑑)!" + ∑𝛽*)$' (𝑆𝑐ℎ𝑜𝑜𝑙)" +

	∑𝛽$()+ (𝑃𝑎𝑟𝑒𝑛𝑡𝐶ℎ𝑎𝑟𝑠)" +	𝜀!" 			                (3)  

RESULTS 

Descriptive Patterns 

Across the sample, average reports of food insecurity and psychological distress before 

and after school closures indicate that there are significant increases in most, but not all of my 

outcomes of interest (Table 2). However, as aforementioned, point-in-time averages likely 

obscure meaningful, daily changes in food insecurity and psychological distress, so Figures 1, 2, 

and 3 depict the patterns of these changes over time via unadjusted trends in daily averages for 

select indicators of daily food insecurity, parent distress, and child distress. As displayed in 

Figure 1, the trend of parents’ daily average level of food insecurity in the months leading up to 

school closures was slightly downward sloping. Then, on the day schools closed, there was a 

large increase, which declined in the months after school closures. Parent worry and depression 

followed a largely similar trend (Figure 2), where the slope before school closures was 

decreasing, then the daily average increased substantially on the day of school closures and 

decreased in the days to follow. Child worry and sadness followed a very different pattern 

(Figure 3). The daily averages for this outcome did not change in the months leading up to 

school closures. Then, there was a sharp increase in child sadness when schools closed, but 

unlike the other outcomes, the trend afterwards stayed elevated.  
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Table 2. Descriptive Statistics on Outcome Variables Before and After School Closures 

  

Before 
School 

Closures 

After 
School 

Closures  c2/t 
Food Insecurity (%)    

Worry about running out of food 33.5 38.7 85.0*** 
Parent ate less than should 22.5 22.2 0.24 
Child ate less than should 9.95 10.0 0.04 
Parent or child skipped meal 11.2 12.8 14.2*** 

   Sum of food insecurity questions (0 – 4) 0.77 
(1.00) 

0.84 
(1.00) 27.0** 

 
 

  
Parent Mood (1 – 3)    

How much of day worried/depressed 1.47 
(0.44) 

1.59 
(0.44) 153.1*** 

How much of day angry 1.32 
(0.34) 

1.37 
(0.34) 35.9*** 

    
Parenting Behavior (%)    

Lost temper with child 5.89 7.27 11.4*** 
Punished child 5.17 5.66 1.65 

    
Child Behavior (1 – 4)    

How much of day child sad 1.19 
(0.31) 

1.25 
(0.31) 51.8*** 

How much of day child uncooperative 1.46 
(0.48) 

1.45 
(0.48) 1.46 

    
Pack Pickup (%) 62.7 31.7 10.3*** 

    
N 235 - 244  

+p < .10, *p < .05, **p < .01, ***p < .001 
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Figure 1. Unadjusted Daily Averages of Food Insecurity 
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Figure 2. Unadjusted Daily Averages of Parent Psychological Distress 
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Figure 3. Unadjusted Daily Averages of Child Psychological Distress 

 

Figure 4, similarly, displays unadjusted trends for food insecurity before and after school 

closures, but separately for participants who reported always using the PPP and those who 

reported never using the PPP after schools closed, as an example of changes in food insecurity 

contingent upon food assistance use. Both groups experienced substantial jumps when schools 

closed, but those who used the PPP more had greater initial increases. The pre- and post-school 

closure trends also vary considerably between these two groups: families who never used the 

PPP after schools closed had a slight, decreasing slope in food insecurity leading up to school 
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closures, with a similar trend after school closures. Families who always picked up their packs 

after school closures, however, report increasing food insecurity as they approached school 

closures, and after their large spike when schools closed, they experienced a sharp, downward 

sloping trajectory in the months to follow. These daily averages indicate that families who 

reported using the program frequently after school closures likely experienced the greatest 

increases in food insecurity when schools closed, but also experienced a larger recovery in the 

time afterwards compared to families who reported not using the program at all. 

 

Figure 4. Unadjusted Daily Averages of Food Insecurity by Participation in the Power 

Packs Project 
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Overall Trends in Food Insecurity and Psychological Distress  

Food Insecurity 

The results of the multilevel regression models showed that all indicators of daily food 

insecurity significantly increased when schools closed in March, and gradually decreased in the 

days and months to follow, albeit at different magnitudes and rates (Table 3). Specifically, on the 

day of school closures, the least severe measure of food insecurity, worry about food, increased 

by about 10 percentage points, and the most severe measure, parent or child skipping a meal, 

increased by about 5 percentage points, from bases of 37 and 13 the previous day. Following 

these increases, the time trends after school closures for all measures of food insecurity 

significantly decreased. Parental worry about food, parents eating less than they should, and total 

daily food insecurity all decreased at a faster rate than their pre-school closure time trends, while 

children eating less than they should and parent skipping a meal decreased at about the same 

rate.  

Measures with the largest increases at school closures, including worry about food and 

parents eating less than they should, had steeper downward slopes, decreasing by about 0.1 

percentage points each day, which correspond to overall decreases of 5.5 and 7 percentage points 

from the start of school closures to the end of the study period, respectively. Measures with 

slightly smaller increases at school closures, such as children eating less than they should or a 

family member skipping a meal, decreased by about 0.03 and 0.05 percentage points each day, 

respectively. Over time, these changes correspond to a total of 2.5 and 3.5 percentage point 

decreases from the day schools closed to the end of the study period. Overall, these patterns of 

results indicate that there was a spike across all measures of food insecurity when schools closed 
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in March, but that families were steadily able to recover from the spike in the months following, 

largely aligning with the jumps and post-school closure trends displayed in Figure 1.  
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Table 3. The Effect of School Closures on Food Insecurity Trends 
 

 
Worry 

about food 

Parent ate 
less than 
should 

Child ate 
less than 
should 

Parent or 
child 

skipped 
meal 

Total daily 
food 

insecurity 

 
B 

(SE) 
B 

(SE) 
B 

(SE) 
B 

(SE) 
B 

(SE) 
Days -0.0001 -0.0005* -0.0003+ -0.0003 -0.001* 

 (0.0002) (0.0002) (0.0002) (0.0002) (0.001) 
Date is after schools closed 0.100*** 0.060*** 0.023** 0.046*** 0.227*** 

 (0.011) (0.010) (0.007) (0.008) (0.025) 
Days x date is after schools closed -0.001*** -0.001** -0.0001 -0.0003 -0.002*** 

 (0.0003) (0.0003) (0.0002) (0.0002) (0.001) 
Constant 0.484*** 0.305*** 0.127** 0.154*** 1.059*** 

 (0.068) (0.055) (0.042) (0.044) (0.185) 
Number of observations 12199 12136 12106 12084 12074 
Number of individuals 244 237 236 235 235 
+p < .10, *p < .05, **p < .01, ***p < .001 
 
Note. School fixed effects, parent characteristics, and an indicator for weekend were included in each 
model but are not displayed in the table. 
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Parent and Child Psychological Distress 

A different pattern of results emerged for measures of parent and child distress (Table 4). 

Negative parent mood, negative child mood, and child problem behaviors all increased 

significantly when schools closed in March, but parenting behaviors – losing one’s temper and 

punishing child – remained unchanged throughout the study period. Parent worry and depression 

increased the most at school closures, jumping up by over half of a standard deviation, while 

parent anger, child sadness, and child uncooperativeness all jumped by about a fifth to a sixth of 

a standard deviation. Where these outcomes substantively differed, however, is in their time 

trends before and after school closures. Only parental depression significantly decreased in the 

months following school closures, declining by a total of about a third of a standard deviation 

from the day schools closed to the end of the study period, mirroring the pattern displayed in 

Figure 2. Parent anger, child sadness, and child uncooperativeness, however, all remained 

elevated following closures. These three outcomes had flat time trends leading up to school 

closures as well as after school closures, indicating that families did not recover from their 

school closure increase, aligning with the pattern shown in Figure 3.  
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Table 4. The Effect of School Closures on Trends in Parent and Child Emotional and 
Behavioral Distress  
 

  

Parent 
worry/ 

depression 

Parent 
anger/ 

irritability 
Parent lost 

temper 

Parent 
punished 

child 

Child 
sadness/
worry 

Child 
uncooper-

ative 
behavior 

 
B 

(SE) 
B 

(SE) 
B 

(SE) 
B 

(SE) 
B 

(SE) 
B 

(SE) 
Days -0.001*** -0.0002 0.0003+ 0.0001 -0.0002 -0.002*** 
 (0.0004) (0.0003) (0.0002) (0.0002) (0.0003) (0.0004) 
Date is after schools  0.246*** 0.051** 0.003 0.007 0.070*** 0.064** 
closed (0.018) (0.016) (0.008) (0.008) (0.017) (0.020) 
Days x date is after  -0.001* 0.0003 -0.0002 -0.0002 0.0001 0.002*** 
schools closed (0.0005) (0.0004) (0.0002) (0.0002) (0.0004) (0.0005) 
Constant 1.489*** 1.341*** 0.092*** 0.061** 1.086*** 1.254*** 
 (0.086) (0.071) (0.027) (0.020) (0.063) (0.096) 
Number of observations 12209 12201 12116 12149 12123 12107 
Number of individuals 242 241 240 240 238 238 
+p < .10, *p < .05, **p < .01, ***p < .001 
 
Note. School fixed effects, parent characteristics, and an indicator for weekend were included in each 
model but are not displayed in the table. 
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Trends in Food Insecurity by Food Assistance Use After School Closures 

PPP Food Pack Pickup 

Results showed that families who experienced greater surges in food insecurity at school 

closures were more likely to rely upon the PPP, but that picking up their packs was also 

associated with greater recovery throughout the pandemic (Table 5), largely mimicking the 

pattern displayed in Figure 4. Families who reported consistently picking up their packs after 

school closures experienced about a 10 percentage point greater increase in worry about food 

when schools closed, from a base of about 54 percent the day prior, and roughly a fifth of a 

standard deviation greater increase in daily total food insecurity on the day schools closed, 

relative to those who reported that they did not use the program at all.   

It is also important to consider these increases in the context of time trends before and 

after school closures. Families who later relied upon the program had either flat or increasing 

time trends across all food insecurity outcomes leading up to school closures, suggesting that 

their food insecurity was either stable or worsening beforehand, on average. Those who did not 

use the program after school closures, however, were consistently decreasing across most food 

insecurity outcomes, or becoming more food secure, in the time leading up to school closures. 

After school closures, families who did not use the program returned back to the same decreasing 

trend they were on before school closures, while those who always picked up their packs moved 

to a decreasing one, and importantly, these decreases were steeper for families who always 

picked up their packs than those who never did across nearly every food insecurity outcome. 

Together, these results suggest that families who experienced greater surges in food insecurity at 

school closures were more likely to rely upon the Power Packs Project, and that picking up packs 

was associated with greater recovery throughout the pandemic. 
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Table 5. The Moderating Effects of Power Packs Pickup on Trends of Food Insecurity 
 

  
Worry 

about food 

Parent ate 
less than 
should 

Child ate 
less than 
should 

Parent or 
child 

skipped 
meal 

Total daily 
food 

insecurity 

 
B 

(SE) 
B 

(SE) 
B 

(SE) 
B 

(SE) 
B 

(SE) 
Days -0.0005 -0.001* -0.001*** -0.001** -0.002*** 

 (0.0003) (0.0003) (0.0002) (0.0002) (0.001) 
Percent pack pickup post school  -0.032 0.019 0.099* 0.026 0.101 
closures (0.084) (0.066) (0.048) (0.051) (0.216) 
Days x percent pack pickup 0.001+ 0.001 0.001** 0.001** 0.005** 

 (0.001) (0.001) (0.0004) (0.0005) (0.002) 
Date is after schools closed 0.067*** 0.042** 0.024* 0.034** 0.166*** 

 (0.015) (0.014) (0.010) (0.011) (0.034) 
Date is after schools closed x  0.096** 0.051+ -0.006 0.032 0.172* 
percent pack pickup (0.030) (0.029) (0.020) (0.023) (0.070) 
Days x date is after schools  -0.0004 -0.0004 0.0002 0.0002 -0.001 
closed (0.0004) (0.0004) (0.0003) (0.0003) (0.001) 
Date is after schools closed x  -0.002* -0.001+ -0.001* -0.002*** -0.006*** 
days x percent pack pickup (0.001) (0.001) (0.001) (0.001) (0.002) 
Constant 0.486*** 0.270*** 0.105* 0.135** 0.977*** 

 (0.079) (0.061) (0.045) (0.048) (0.205) 
Number of observations 11944 11901 11880 11861 11852 
Number of groups 206 206 206 206 206 
+p < .10, *p < .05, **p < .01, ***p < .001 
 
Note. School fixed effects, parent characteristics, and an indicator for weekend were included in 
each model but are not displayed in the table. 
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School District 

When school district was used as a proxy for access to the PPP, I found that families in 

the school district that stopped its program operation fared worse in terms of their food insecurity 

immediately when schools closed, but also largely recovered more rapidly than families in the 

district that continued its operation. Families in the non-PPP school district experienced 

significantly greater increases in worry about running out of food, children eating less, and 

overall food insecurity on the day of school closures compared to families in the PPP school 

district. Across nearly every food insecurity outcome, both groups experienced significant 

decreases in food insecurity after school closures, but families in the non-PPP school district 

recovered from their larger increases at a faster rate. For instance, families in the non-PPP school 

district experienced an increase in overall food insecurity that was about a fifth of a standard 

deviation higher than families in the PPP school district, but also decreased in their food 

insecurity by 0.004 of a standard deviation per day, while families in the PPP only decreased by 

0.003 of a standard deviation per day. 

These findings suggest that these families had a more volatile experience with food 

insecurity amid school closures, with larger increases accompanied by a greater recovery, 

compared to families in the PPP school district who had smaller spikes and recovered at a slower 

rate. Comparatively, the program participation findings indicated that families in the school 

district with PPP who picked up their packs more frequently experienced a similar volatility to 

the non-PPP school district families, suggesting that program access does not tell the whole 

story; there is considerable variability within each school district as well. 
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Table 6. The Moderating Effect of School District on Trends of Food Insecurity 
 

  
Worry 

about food 

Parent ate 
less than 
should 

Child ate 
less than 
should 

Parent or 
child 

skipped 
meal 

Total daily 
food 

insecurity 

 
B 

(SE) 
B 

(SE) 
B 

(SE) 
B 

(SE) 
B 

(SE) 
Days -0.00001 -0.001* -0.0001 -0.0002 -0.001 

 (0.0003) (0.0003) (0.0002) (0.0002) (0.001) 
School is in non-PPP school  -0.012 -0.007 -0.068* -0.028 -0.134 
district (0.055) (0.045) (0.034) (0.036) (0.147) 
Days x non-PPP school district -0.0004 0.0005 -0.001* -0.0002 -0.001 

 (0.001) (0.0005) (0.0003) (0.0004) (0.001) 
Date is after schools closed 0.079*** 0.048*** 0.010 0.036*** 0.174*** 

 (0.013) (0.012) (0.008) (0.010) (0.030) 
Non-PPP school district x date  0.071** 0.039+ 0.045** 0.032+ 0.180*** 
is after schools closed (0.024) (0.023) (0.016) (0.018) (0.055) 
Days x date is after schools  -0.001*** -0.001+ -0.0002 -0.0003 -0.002** 
closed (0.0003) (0.0003) (0.0002) (0.0003) (0.001) 
Date is after schools closed x  0.0004 -0.001 0.0002 -0.0002 -0.0005 
days x non-PPP school district (0.001) (0.001) (0.0004) (0.0005) (0.001) 
Constant 0.459*** 0.304*** 0.179*** 0.173*** 1.125*** 

 (0.057) (0.046) (0.035) (0.037) (0.155) 
Number of observations 12199 12136 12106 12084 12074 
Number of groups 244 237 236 235 235 
+p < .10, *p < .05, **p < .01, ***p < .001 
 
Note. School fixed effects, parent characteristics, and an indicator for weekend were included in each 
model but are not displayed in the table. 
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SNAP Use 

 Table 7 displays trends of food insecurity for families who used SNAP compared to those 

who did not use SNAP. These two groups reported roughly equivalent experiences over the 

course of the study period in terms of their worry about food, parents eating less than they 

should, and the sum of their food insecurity questions, but differences emerged for children 

eating less than they should and parents or children skipping meals. Specifically, while both 

groups had flat time trends for skipping a meal leading up to school closures, only SNAP 

recipients reported spikes in this outcome on the day that schools closed, jumping up by about 6 

percentage points from a base of 12 percent the day before, whereas families who did not receive 

SNAP did not see any increase. Then, in the time after schools closed, the proportion of SNAP 

users who skipped meals declined over time, decreasing by about 0.08 percentage points per day, 

while the proportion of non-SNAP users who skipped a meal continued to be unchanged. 

Importantly, while non-SNAP recipients had a decreasing time trend in children eating less than 

they should leading up to school closures and SNAP recipients had a flat one, the reverse pattern 

occurred following their equivalent school closures increases. That is, non-SNAP recipients 

remained stably high in terms of reporting that their child ate less than they should, whereas 

SNAP recipients reported it at a decreasing rate in the time after school closures by about 0.06 

percentage points per day. Together, these findings indicate that SNAP receipt was associated 

with increases across more food insecurity outcomes when schools closed, but also with unique 

declines afterwards with regard to child food insecurity.  
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Table 7. The Moderating Effects of Supplemental Nutrition Assistance Program (SNAP) 
Receipt on Trends of Food Insecurity 
 

  
Worry 

about food 

Parent ate 
less than 
should 

Child ate 
less than 
should 

Parent or 
child 

skipped 
meal 

Total daily 
food 

insecurity 

 
B 

(SE) 
B 

(SE) 
B 

(SE) 
B 

(SE) 
B 

(SE) 
Days -0.0004 0.00002 -0.001* -0.0002 -0.001 

 (0.0004) (0.0004) (0.0003) (0.0003) (0.001) 
Family used SNAP 0.002 -0.029 0.023 -0.017 -0.021 

 (0.061) (0.047) (0.037) (0.038) (0.159) 
Days x family used SNAP 0.0002 -0.001+ 0.0005 -0.00002 -0.0003 

 (0.0005) (0.0005) (0.0003) (0.0004) (0.001) 
Date is after schools closed 0.124*** 0.037* 0.028* 0.023 0.211*** 

 (0.019) (0.018) (0.012) (0.014) (0.044) 
Date is after schools closed x  -0.022 0.023 -0.008 0.033+ 0.028 
family used SNAP (0.024) (0.022) (0.016) (0.018) (0.054) 
Days x date is after schools  -0.001* -0.001* 0.001+ -0.00009 -0.002 
closed (0.0005) (0.0005) (0.0003) (0.0004) (0.001) 
Date is after schools closed x  0.00006 0.0005 -0.001** -0.0005 -0.001 
days x family used SNAP (0.001) (0.001) (0.0004) (0.0005) (0.001) 
Constant 0.358*** 0.207** 0.131* 0.128* 0.828** 

 (0.099) (0.077) (0.060) (0.061) (0.263) 
Number of observations 11008 10974 10955 10938 10933 
Number of groups 183 183 183 183 183 
+p<.10, *p<.05, **p<.01, ***p<.001 
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When we look at these same trends in food insecurity among SNAP recipients by those 

who reported having no trouble using their benefits during the pandemic compared to those who 

reported having trouble using them, a more nuanced picture emerges (Table A1). On the day that 

schools closed, families who had trouble using their benefits experienced significant increases in 

food insecurity across all outcomes, whereas those who had no trouble experienced either 

smaller increases or no change in their food insecurity at all. These results suggest that trouble 

using SNAP benefits appeared to mostly harm families at the start of the pandemic, and 

conversely, having no trouble using SNAP benefits buffered families against the shock of school 

closures. Despite these initial differences, though, both groups reported declining food insecurity 

in the months to follow for any outcomes in which they experienced increases at school closures.  

Grab and Go Use 

 Unlike the Power Packs Project and SNAP, use of Grab and Go meals did not have clear 

associations with changes in food insecurity (see Table A2). Both families who used Grab and 

Go meals frequently as well as those who did not rely upon the program experienced significant 

increases across nearly all food insecurity outcomes when schools closed, although there was a 

smaller increase in children eating less than they should for families who would later report 

using Grab and Go meals, and only a trend level increase in skipping a meal for these same 

families. Then, the two groups did not experience meaningful differences across the food 

insecurity outcomes in the time after schools closed. 

Trends in Food Insecurity by Food Insecurity Level Before School Closures 

 The results in Table 8 suggest that patterns of food insecurity do indeed depend upon 

whether a family was already experiencing food insecurity before schools closed, but only for 

certain measures. For instance, all of the food insecurity outcomes significantly increased at 
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school closures irrespective of prior food insecurity status, but when asked about parents or 

children skipping a meal, families who were food insecure before schools closed increased by 

four percentage points more than those who were food secure, from a base of 24 percent, 

whereas the food secure families increased by a total of 3 percentage points relative to a base of 

2 percent. For all of the other food insecurity outcomes, however, the two groups experienced 

equivalent increases, suggesting that food insecure families fared worse only in terms of the 

harshest measures of food insecurity on the day that schools closed.  

Notably, though, these two groups differed in terms of their recovery post-school 

closures. Specifically, families who were food insecure prior to school closures had decreasing 

time trends in the months following school closures in terms of parents or children eating less 

than they should and skipping a meal, while these outcomes remained stably high for their 

previously food secure counterparts. Both groups did decrease in terms of their worry about food 

and their daily average food insecurity in the time after school closures, although the rate of 

change was greater for those who were food insecure before COVID. For instance, previously 

food insecure families’ daily sum of food insecurity decreased by about 0.005 of a standard 

deviation each day, whereas those who were previously food secure decreased by about 0.002 of 

a standard deviation per day, on average. Together, these results suggest that while families who 

were already food insecure experienced greater spikes on the most severe measures of food 

insecurity on the day that school closed compared to those who were food secure, they also 

experienced greater recovery from these spikes, whereas previously food secure families 

continued to experience elevated rates of food insecurity for these outcomes. 
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Table 8. The Moderating Effects of Pre-COVID Food Insecurity Levels on Trends of Food 
Insecurity 
 

  
Worry 

about food 

Parent ate 
less than 
should 

Child ate 
less than 
should 

Parent or 
child 

skipped 
meal 

Total 
daily food 
insecurity 

 
B 

(SE) 
B 

(SE) 
B 

(SE) 
B 

(SE) 
B 

(SE) 
Days -0.001* -0.0004 -0.00002 0.00004 -0.002* 

 (0.0003) (0.0003) (0.0002) (0.0002) (0.001) 
High food insecurity pre-COVID 0.609*** 0.409*** 0.210*** 0.245*** 1.496*** 

 (0.035) (0.033) (0.028) (0.029) (0.100) 
Days x high food insecurity pre- 0.001** -0.0001 -0.001+ -0.001* 0.002 
COVID (0.0005) (0.0004) (0.0003) (0.001) (0.001) 
Date is after schools closed 0.119*** 0.066*** 0.016+ 0.029** 0.240*** 

 (0.015) (0.014) (0.009) (0.011) (0.033) 
Date is after schools closed x high  -0.037+ -0.015 0.017 0.041* -0.037 
food insecurity pre-COVID (0.022) (0.021) (0.014) (0.017) (0.051) 
Days x date is after schools closed -0.0002 0.0001 0.00002 -0.0003 -0.0004 

 (0.0004) (0.0004) (0.0002) (0.0003) (0.001) 
Date is after schools closed x days x  -0.002** -0.002*** -0.0004 -0.0003 -0.005*** 
high food insecurity pre-COVID (0.001) (0.001) (0.0004) (0.0004) (0.001) 

 (0.051) (0.047) (0.040) (0.040) (0.146) 
Number of observations 12157 12096 12066 12044 12034 
Number of groups 231 230 230 230 230 
+p < .10, *p < .05, **p < .01, ***p < .001 
 
Note. School fixed effects, parent characteristics, and an indicator for weekend were included in each 
model but are not displayed in the table. 
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Sensitivity Tests 

 I conducted several sensitivity tests to assess the robustness of these results (available 

upon request). First, in effort to retain the largest analytic sample possible, I coded missing 

values for respondent race and ethnicity, education level, and relationship to the child to be part 

of the reference group for each variable. The pattern of results did not change considerably upon 

including these individuals, so I retained those with missing parent demographic information in 

the final models. Next, I analyzed whether there were differences among participants who 

completed more surveys versus fewer by running the same analyses on only those who 

completed about 30 percent of the surveys (n = 199), those who had completed at least 50 

percent of the surveys (n = 186), and those who completed about 90 percent of the surveys (n = 

133). Once again, these tests did not meaningfully change the pattern of results from using the 

full sample, suggesting that my main results are not driven by individuals who completed their 

surveys more frequently. 

DISCUSSION 

 In the terms of Bronfenbrenner’s bioecological model (Bronfenbrenner & Ceci, 1994), 

the COVID-19 pandemic was a macrosystem event that disrupted all aspects of family life. 

These disruptions were most profound for low-income families in under-resourced communities 

like those that the Power Packs Project serves, most of whom were struggling to make ends meet 

before the economic and psychological impacts of the pandemic hit (Parker et al., 2020). The 

present study captured trends in both economic and psychological hardship during the initial 

months of the pandemic via daily surveys of families’ food insecurity and parent and child 

psychological distress. I found that while both food insecurity and parent and child psychological 

distress increased significantly at school closures, only food insecurity and parent depression 
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decreased over time, whereas all other measures of parent and child psychological distress 

remained elevated, suggesting a need for more psychological supports for families during times 

of both social isolation and isolation from support services. Use of the PPP was associated with 

greater increases in food insecurity when schools closed, but was also associated with greater 

declines afterwards, compared to those who did not use the program. SNAP recipients, similarly, 

seemed to fare worse on the day that schools closed, experiencing spikes across more food 

insecurity outcomes than their non-SNAP receiving counterparts, however SNAP use was 

associated with declines in child food insecurity, which remained stably high for non-SNAP 

users. Finally, being food insecure prior to the start of the pandemic was associated with greater 

increases in the most severe measures of food insecurity when schools closed, which gradually 

decreased in the time afterwards, whereas previously food secure families experienced smaller 

jumps in these outcomes that remained stably high rates in the months to follow school closures. 

Patterns of Food Insecurity During the COVID-19 Pandemic 

My findings indicate that food insecurity increased substantially when schools closed, but 

families recovered from this spike in the months that followed. There are a few possible reasons 

why this pattern of recovery may have emerged. First, several federal supports were approved in 

March 2020 that provided economic relief to families in the months. The Families First 

Coronavirus Response Act (2020) and the Coronavirus Aid, Relief, and Economic Security Act 

(2020) provided financial supports to families during the pandemic, including stimulus checks, 

increased unemployment benefits, and increased SNAP allotments, which emerging evidence 

indicates provided critical, short-term aid that was associated with decreased food insecurity 

(Gassman-Pines & Gennetian, 2020). My exploration of the role of two state and federal food 
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assistance supports that this sample accessed, SNAP and Grab and Go meals, provides mixed 

support for this hypothesis.  

Families who received SNAP did appear to have an advantage in their recovery from 

food insecurity after schools closed in terms of child food insecurity. While SNAP recipients 

experienced increases across more food insecurity outcomes when schools closed, which was 

largely driven by families who had trouble using their benefits, SNAP recipients also 

experienced declines across all outcomes in which they experienced increases, while non-SNAP 

recipients experienced stably high rates of child food insecurity, in particular. Families who 

reported using Grab and Go meals frequently, however, largely did not recover differently than 

families who did not use this service, nor did Grab and Go meals appear to be relied upon by 

families who experienced greater surges in food insecurity when schools closed. It is, of course, 

possible that supports this study did not capture, like expanded unemployment benefits, may 

have played a larger role in contributing to decreased food insecurity, but this study only goes 

insofar as to indicate that declines in food insecurity only appeared to be partially predicted by 

SNAP receipt, and not at all predicted by Grab and Go receipt. 

  Another source of heterogeneity that could have contributed to declining rates of food 

insecurity after school closures are local supports. Specifically, my results indicate that use of the 

Power Packs Project was associated with meaningful decreases in families’ food insecurity, 

suggesting that local programs may have also played an important role in aiding families during 

the pandemic, especially in the earliest days. Evidence to date indicates that federal supports 

were largely effective (Gassman-Pines & Gennetian, 2020), but they were not able to reach 

families as quickly as local programs, some of which were able to rapidly alter their operations 

to continuing serving families. It is also possible that some families were reticent or unable to 
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rely on federal aid during the spring. Given that a large proportion of Power Packs families are 

Latinx, it is possible that some were ineligible for federal benefits due to their undocumented 

status, or reluctant to use these services due to fears of the public charge rule, which makes 

obtaining a permanent residence more difficult for immigrants if they receive public assistance 

such as SNAP (Barofsky et al., 2020; Inadmissibility on Public Charge Grounds, 2019; Pelto et 

al., 2020). These factors could have driven more families to use local supports like the PPP for 

food assistance, which subsequently could have contributed to their declines in food insecurity.  

I also found differences between families who merely had access to the PPP versus those 

who did not, with those in the school district without program access experiencing greater spikes 

in food insecurity, but also greater recovery afterwards, compared to families in the district with 

access. These findings do not precisely line up with my program participation results, but it is 

possible that differences in initial reliance on the PPP could be driving these differences I found 

between and within school districts. Prior to school closures, families in the school district that 

continued to distribute packs were significantly more likely to use the program than families in 

the district that later shuttered the program. As a result, it is possible that these families’ 

consistent use of the PPP buffered them from experiencing a large spike in food insecurity when 

schools closed, compared to families who did not rely upon the program. Thus, perhaps spikes 

that emerged in the district without access to Power Packs as well as those who relied upon the 

program after school closures were driven by families who did not use the program frequently 

before schools closed and were caught in a lurch of food insecurity. Given that families in the 

non-PPP school district recovered at a faster rate from their school closure spike compared to 

families in the school district that continued distributing packs, it is also likely that there were 
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other local services that this study did not capture, such as food banks, that aided in their 

recovery. 

Finally, I found that prior food insecurity status seemed to matter in terms of families’ 

recovery from spikes in food insecurity at school closures, which may have contributed to the 

overall declines in food insecurity I found in my main results. Specifically, families who were 

already experiencing food insecurity when schools closed experienced more intense spikes in 

food insecurity, but also recovered from the more severe indicators of food insecurity like 

skipping meals, whereas previously food secure families remained stably high on these 

measures. Thus, the loss of school meals seemed to have particularly harmed families already 

experiencing food insecurity on the day that schools closed but being food insecure also appears 

to have aided in these families’ recovery. These results may have emerged because food insecure 

families may have been the same families who were already receiving SNAP before the start of 

COVID, and thus were more successfully able to access and use their benefits compared to 

newly food insecure families who may have been applying for SNAP at the same time as 

millions of other Americans and been delayed in receiving them (Kinsey et al., 2020). 

Patterns of Psychological Distress During the COVID-19 Pandemic  

Unlike the patterns of food insecurity, psychological distress largely remained elevated 

for parents and children in the months after schools closed. One possible explanation for these 

differences in patterns is that while some of families’ economic hardships may have been 

addressed by local and federal supports, many of their sources of psychological distress were not. 

During the entire post-school closures study period, parents were consistently managing 

children’s online learning and daily supervision, which hindered many parents’ ability to work 

and forced others to work from home while simultaneously caring for their children (Ananat & 
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Gassman-Pines, 2020). Furthermore, having multiple family members in the house at once for 

extended periods of time may have contributed to or exacerbated household crowding and noise, 

two key characteristics of household chaos, which has documented links with disrupted well-

being for both parents and children (Garrett-Peters et al., 2016; Mills-Koonce et al., 2016). This 

crowding combined with the social isolation of quarantine likely persisted throughout the study 

period and beyond (Moreland et al., 2020), continually elevating both parents’ and children’s 

psychological distress. 

Moreover, COVID-related restrictions cut off access to school personnel like teachers 

and counselors who are important for identifying and providing mental health supports to 

families (Masonbrink & Hurley, 2020). This limitation means that mental health problems were 

not only more likely to occur during this time, but also more likely to go undetected and 

unfettered. At the same time, throughout the post-school closures study period, unemployment 

rates continued to climb, and work became increasingly difficult to find (Parker et al., 2020), the 

uncertainty of which further could have contributed to psychological distress in this low-income 

population (Prime et al., 2020). Finally, it is possible that the participants in our study may have 

contracted COVID-19, or known someone who did, so the unknown course of the virus itself 

could have kept families’ distress elevated during this time. Families could have experienced any 

combination of these stressors amid the pandemic, which could contribute to sustained 

psychological distress, particularly in the absence of supports or relief to alleviate them.  

 While most measures of psychological distress increased when schools closed and 

remained elevated over time, parent depression or worry actually decreased in the weeks and 

months following school closures, and negative parenting behaviors did not significantly change 

at all over the course of the study period. Parent depression may have declined after the initial 
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increase as parents made plans to address the immediate consequences of the pandemic, relieving 

their immediate worries, whereas the realities of virtual schooling, social isolation, and 

household chaos, without an end in sight, contributed to persistent irritability and anger. A 

potential reason why parenting behaviors may have remained unaltered throughout the pandemic 

is that parents may have effectively prevented their stress from spilling over into their parenting, 

just as parents often shield their children from household food insecurity (Martin & Lippert, 

2012). This interpretation highlights the resilience of parents in this community, who were facing 

substantial challenges that did not appear to alter their parenting behaviors. 

Limitations 

 There are several limitations that should be considered before reflecting upon the 

implications of these results. First, this study relied on participants from one community in one 

state with a specific set of demographic characteristics, so the findings may not generalize to 

other low-income communities. However, the sample is also a very policy-relevant one, as it 

encapsulates the experiences of predominantly Latinx families, a demographic that was hit 

particularly hard by the pandemic (Webb Hooper et al., 2020), in a rural area, a region that is 

understudied both within and outside the context of the pandemic (Mueller et al., 2021). Another 

limitation is the study’s lack of information about aspects of economic hardship other than food 

insecurity, such as income or employment, which could have moderated or explained the 

patterns of food insecurity and psychological distress I identified. The daily diaries also did not 

capture illness-related information, such as whether participants or household members 

contracted COVID-19, likely a key stressor for some families. Finally, the interrupted time-series 

approach does not rule out the possibility that events other than school closures drove the 

patterns I identified, such as whether families lost employment or became infected. In spite of 
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these limitations, the strength of this study design is that outcomes were measured at the daily 

level and my analyses captured changes in trends with respect to specific days, so families would 

have had to experience employment or illness changes on precisely the same days that 

restrictions were issued for them to confound my findings.  

Policy Implications  

 These findings have a number of policy implications to consider in light of the COVID-

19 pandemic and future sociodemographic crises. First, the patterns with respect to Power Packs 

usage highlight the importance of local food assistance programs in battling food insecurity, 

particularly during this pandemic, and their role as a key supplement to federal food assistance, 

particularly among groups possibly resistant to or unable to use federal programs like SNAP 

(Ananat et al., 2020; Barofsky et al., 2020; Pelto et al., 2020). Second, consistently elevated 

levels of some indicators of psychological distress in parents and children indicate a dire need for 

family mental health services at a time when access to typical sources of mental health support 

has been restricted. Given that much of the stress families with children have faced stems from 

the impact child care and education demands have had on parents’ work and, in many cases, 

income (Prime et al., 2020), my findings suggest that monetary supports to allow families to care 

for children at home without facing extreme income or productivity loss, such as the expansion 

of the Child Tax Credit introduced in the American Rescue Plan Act (2021), could alleviate 

parents’ anger and irritability.  

Conclusion 

The COVID-19 pandemic uprooted the lives of households across the country practically 

overnight, particularly for low-income families who may have already been struggling and had 

fewer resources to withstand its economic and social shock. The results of this study indicate that 
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school closures were associated with detriments in food insecurity and psychological well-being 

for low-income families in rural Pennsylvania, but that local supports like the Power Packs 

Project, which were more quickly able to respond to the immediate needs of families than federal 

supports, may play an important role in mitigating families’ food insecurity during economic 

crises. Despite recoveries in food insecurity, however, many parents and children faced 

unwavering psychological harm, highlighting a need for more efforts from a local, state, and 

federal government perspective to address these longstanding psychological issues.  
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APPENDIX 

Table A1. The Moderating Effects of Ease of Using Supplemental Nutrition Assistance 
Program (SNAP) on Trends of Food Insecurity 
 

  
Worry 

about food 

Parent ate 
less than 
should 

Child ate 
less than 
should 

Parent or 
child 

skipped 
meal 

Total daily 
food 

insecurity 

 
B 

(SE) 
B 

(SE) 
B 

(SE) 
B 

(SE) 
B 

(SE) 
Days -0.001 -0.001** -0.0002 -0.0003 -0.002* 

 0.0004 0.0004 0.0002 0.0003 (0.001) 
No trouble using SNAP -0.032 -0.061 -0.032 -0.068 -0.195 

 (0.079) (0.061) (0.050) (0.050) (0.207) 
Days x no trouble using  0.001 0.0003 0.0002 0.0004 0.002 
SNAP (0.001) (0.001) 0.000  (0.001) (0.002) 
Date is after schools closed 0.121*** 0.093*** 0.036*** 0.067*** 0.315*** 

 (0.017) (0.017) (0.011) (0.012) (0.040) 
Date is after schools closed  -0.039 -0.095** -0.047* -0.044+ -0.222** 
x no trouble using SNAP (0.033) (0.032) (0.020) (0.024) (0.076) 
Days x date is after schools -0.001 -0.001 -0.001+ -0.001* -0.003* 
closed 0.0004 0.0004 0.0003 0.0003 (0.001) 
Date after closures x days  -0.002* 0.0004 0.0002 0.0004 -0.001 
x no trouble using SNAP (0.001) (0.001) (0.001) (0.001) (0.002) 
Constant 0.561*** 0.188+ 0.114 0.124 0.987* 

 (0.153) (0.114) (0.096) (0.096) (0.403) 
Number of observations 6721 6703 6692 6686 6685 
Number of groups 112 112 112 112 112 
+p<.10, *p<.05, **p<.01, ***p<.001 

 

  



 

55 

 

Table A2. The Moderating Effects of Grab and Go Receipt on Trends of Food Insecurity 
 

  
Worry 

about food 

Parent ate 
less than 
should 

Child ate 
less than 
should 

Parent or 
child 

skipped 
meal 

Total daily 
food 

insecurity 

 
B 

(SE) 
B 

(SE) 
B 

(SE) 
B 

(SE) 
B 

(SE) 
Days -0.001+ -0.001*** -0.001* -0.0003 -0.002*** 

 (0.0003) (0.0003) (0.0002) (0.0002) (0.001) 
Used Grab and Go often 0.064 0.057 -0.006 -0.009 0.104 

 (0.058) (0.044) (0.035) (0.036) (0.149) 
Days x used Grab and Go often 0.001 0.001** 0.0004 0.0003 0.003* 

 (0.001) (0.0005) (0.0003) (0.0004) (0.001) 
Date is after schools closed 0.116*** 0.068*** 0.030** 0.056*** 0.268*** 

 (0.015) (0.014) (0.009) (0.011) (0.034) 
Date is after schools closed x  -0.008 -0.024 -0.009 -0.032+ -0.074 
used Grab and Go often (0.024) (0.023) (0.016) (0.018) (0.055) 
Days x date is after schools  -0.001** -0.0003 -0.00004 -0.001* -0.002* 
closed (0.0004) (0.0004) (0.0002) (0.0003) (0.001) 
Date is after schools closed x  -0.0004 -0.001 -0.00006 0.001 -0.001 
days x used Grab and Go often (0.001) (0.001) (0.0004) (0.0005) (0.001) 
Constant 0.409*** 0.120 0.134* 0.110 0.775** 

 (0.113) (0.084) (0.067) (0.069) (0.292) 
Number of observations 10702 10675 10658 10642 10637 
Number of groups 176 176 176 176 176 
+p<.10, *p<.05, **p<.01, ***p<.001 
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