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This study assessed relationship between adverse economic events (AEE) and 
hunger level (i.e., little to no, moderate, severe). A cross-sectional survey was 
conducted from June to August 2018 in 10 food pantries with 616 food pantry 
users. Hunger level was assessed by the Household Hunger Scale. AEE were 
evaluated over the past 3  months. Participants (60.55%) experienced unexpected 
or increased medical expenses (17.69%), job loss (13.64%), pay reduction (11.85%), 
and death of a family member (9.09%). Pay reduction (OR  =  1.87, 95% CI: 1.12, 
3.14) and increased debt (OR  =  2.71, 95% CI: 1.92, 3.84) were associated with 
moderate hunger; death of a family member (OR  =  2.43, 95% CI: 1.21, 4.90), pay 
reduction (OR  =  2.95, 95% CI: 1.24, 7.04), and increased debt (OR  =  3.46, 95% CI: 
1.98, 6.04) were associated with severe hunger. Awareness of AEE can inform 
public health programs and policies for people in need of additional resources, 
which is essential in times of increased economic instability.
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1. Introduction

Adverse economic events, including job loss, changes in family structure, and poor health 
can frequently lead to economic instability (1–4). The COVID-19 pandemic has prompted many 
Americans to experience increased adverse economic events (5, 6) in particular job loss (7), 
income loss (8), and emotional strain and financial worry (9), which all have the potential to 
increase risk of food insecurity (6). While national efforts have been underway for some time 
to alleviate the impact of adverse economic events on well-being, particularly related to housing 
and food access, a more thorough understanding of the economic risk factors that contribute to 
food insecurity allows for more targeted policy and program efforts, particularly in times of 
emergency that require rapid response.

Food insecurity, which is defined as having limited access to adequate food due to a lack of 
money or other resources (6), is categorized into 4 levels – very low food security (“at times 
during the year, eating patterns of one or more household members were disrupted and food 
intake reduced because the household lacked money and other resources for food”), low food 
security (“households reduced the quality, variety, and desirability of their diets, but the quantity 
of food intake and normal eating patterns were not substantially” disrupted), marginal food 
security (“households had problems at times, or anxiety about, accessing adequate food, but the 
quality, variety, and quantity of their food intake were not substantially reduced”), and high food 
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security (“households had no problems, or anxiety about, consistently 
accessing adequate food”) (10, 11). Hunger is defined as a physical 
feeling of discomfort due to lack of food intake (12). While food 
insecurity and hunger are distinct concepts, they are closely related; 
some may feel hungry because they took too long to eat their meal, 
and others cannot fulfil their hunger feeling because they do not have 
food to eat due to financial constraints (12).

Food assistance programs such as food pantries provide food to 
help relieve hunger in populations that are in need. This results in 
allowing people access to resources to be better prepared to address 
the root causes of food insecurity. In 2020, 10.5% of U.S. households 
were food insecure and 3.9% experienced very low food security (13). 
Food insecurity is associated with a higher prevalence of chronic 
diseases (14–17) and is associated with a lower diet quality in people 
across the lifespan (18, 19) further contributing to the detrimental 
effects of food insecurity on long-term health outcomes. Addressing 
food insecurity through policy efforts and targeted programs could 
result in reduced costs to the larger health care system (20). There are 
a number of U.S. federal food assistance programs that target 
low-income populations (21, 22) and range in coverage from food 
assistance programs [i.e., Supplemental Nutrition Assistance Program 
(SNAP), Special Supplemental Nutrition Program for Women, Infants, 
and Children (WIC)] to child nutrition programs [i.e., School 
Breakfast Program (SBP), National School Lunch Program (NSLP), 
Summer Food Service Program (SFSP)] to food distribution programs 
[i.e., Commodity Supplemental Food Program (CSFP), The 
Emergency Food Assistance Program (TEFAP)]. While these 
programs offer huge benefit to populations experiencing food 
insecurity there is room for improvement and expansion (23), 
particularly at a time when shifting environmental conditions have 
impacted the existence and severity of food insecurity for certain 
populations (24).

Recent research indicates that certain sociodemographic 
determinants are associated with hunger in food pantry users such as 
marital status (being single, divorced, or separated): education (having 
less than high school education); work status (working part-time, 
unemployed, or retired); and, income (earning less than $1,000 per 
month) (25). Research is limited, however, on the individual and joint 
effects of specific types of adverse economic events on the existence 
and severity of food insecurity and hunger, such as unemployment, 
increased medical expenses, eviction, and experiencing the death of a 
family member. As such, this study, resulting from a broader 
examination of hunger in food pantry clients (25), aimed to 
understand which aspects of adverse economic events were most 
strongly associated with hunger among food pantry users in 
Massachusetts in 2018 and the extent to which these events affected 
the severity of hunger. In Massachusetts, food insecurity increased by 
58% from 19% in 2019 pre-pandemic to 30% in 2020 during the start 
of the pandemic (26). This marked increase allows an examination of 
a state that would benefit from broader recommendations.

Although this study occurred pre-pandemic, many of the adverse 
economic events investigated during this study, occurred with 
increased frequency during the COVID-19 pandemic. Some adverse 
economic events, including job loss, increased medical expenses, and 
eviction, were exacerbated especially for populations already utilizing 
resources (13), such as those accessing food pantries, but in need of 
additional supports. The examination of adverse economic events and 
hunger, particularly in a population already struggling, helps to 

understand not only these relationships in non-pandemic times, but 
also allows exploration of effects of changes in economic events during 
pandemics or other emergency situations such as natural disasters 
(27) that require prioritization of public health efforts, re-allocation of 
resources, re-examination of policies, and targeted environmental 
approaches. Accordingly, the goal of this study was to examine the 
relationship between adverse economic events and hunger to gain a 
better understanding of the types of adverse economic events that 
most affect hunger and in populations already accessing supports but 
who are in need of more.

2. Methods

2.1. Participants and recruitment

This study, described elsewhere (25), conducted in partnership 
with The Greater Boston Food Bank (GBFB), recruited food pantry 
users visiting one of 10 selected food pantries between June 2018 and 
August 2018 to complete a survey. The 10 food pantries were selected 
based on high food pantry user volume, which was defined as serving 
at least 1,000 households per month in 2017. Study participants were 
required to: (1) be at least 18 years old or older; (2) be mentally and 
physically capable of completing the entire survey (as evidenced by 
their acknowledgement and participation in the informed consent 
process); (3) speak English or Spanish; and (4) be not planning on 
moving within the next three months. Recruitment occurred at each 
food pantry on multiple days and times of the week in an effort to 
capture a more representative sample of clients who visit that food 
pantry. Of the 1,444 participants that met these criteria on the days of 
recruitment at the food pantries occurred, 825 (57.1%) agreed to 
participate: reasons for refusal included lack of time; being in a rush; 
not speaking English or Spanish; and not understanding the study. The 
majority of respondents were not first-time food pantry users; they 
reported visiting a food pantry within the past 30 days (this was not 
part of the inclusion criteria of the study).

The 15-min survey was administered at the food pantry. 
Participants chose whether to complete the survey via self-
administration on an iPad tablet (34.1%) or interview administration 
(65.9%) and provided oral informed consent. A majority (79.0%) of 
surveys were completed in English with 21.0% in Spanish. Participants 
received a $10 gift card as compensation for their time. This study was 
approved by Boston University’s Institutional Review Board (IRB # 
H-37567) as an exempt study with oral consent.

2.2. Measures

Hunger level, the outcome, was measured using a modified 
version of the validated Household Hunger Scale (HHS). This scale 
has been previously used for hunger monitoring and evaluation (28–
31) and was used in this study as a proxy for the more traditional food 
insecurity assessments. The HHS was chosen for this study given it 
measures insufficient food quantity, is efficient in the food pantry 
setting, has been validated for use in a wide variety of cultures, and is 
appropriate for a population with a high level of food insecurity (25). 
Given the logistical and time considerations of conducting this study 
in a fast-paced food pantry setting, the HHS was modified for practical 
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use in this study limiting the validity of the instrument. The modified 
HHS is composed of the following questions: (1) “In the past 30 days, 
how often was there ever no food to eat of any kind in your house 
because of lack of resources to get food?”; (2) “In the past 30 days, how 
often did you or any household member go to sleep at night hungry 
because there was not enough food?”; and (3) “In the past 30 days, 
how often did you or any household member go a whole day and night 
without eating anything at all because there was not enough food?.” 
Question response options include never (0 times), rarely (1–2 times), 
sometimes (3–10 times), and often (10+ times). Response options of 
“sometimes” and “often” were scored with 2, “rarely” was scored with 
1, and “never” was scored 0 for each question (28–31). Per HHS 
protocol, the scores were then summed (range score 0 to 6) to create 
a hunger indicator score that was then categorized into ordinal and 
binary hunger variables. Ordinal hunger was defined as: little to no 
hunger (score = 0,1); moderate hunger (score = 2–3); and, severe 
hunger (score = 4–6). The binary hunger variable was defined as 
presence of moderate or severe hunger (score ≥ 2).

The exposure, adverse economic events (5), was evaluated by 
asking participants to select from a list the adverse economic event 
they or members of their household had experienced in the past 
3 months. Participants could select all that apply from the following 
10 options (variable labels in tables are provided in parentheses): (1) 
experienced significant (as determined subjectively by the respondent) 
out-of-pocket medical expenses (medical expenses); (2) lost a job (job 
loss); (3) had work hours and/or pay reduced (pay reduction); (4) were 
divorced (divorce); (5) received a foreclosure or eviction notice 
(eviction); (6) experienced the death of primary breadwinner or other 
family member (death of family member); (7) had loan repayment or 
interest/late fees from loans (debt); (8) had home repairs and increased 
cost of utilities (home-related expenses); (9) incurred legal expenses 
(legal expenses); and (10) other with a write-in option. Written 
responses for “other” were coded and recategorized into existing or 
new hardship categories (Table 1). Adverse economic events were 
quantified in three ways: (1) a binary variable defined as experience of 
any adverse economic events (i.e., at least one event reported); (2) an 
ordinal variable defined as total number of adverse economic events 
experienced (range of 0 to 6 with subsequent categories of none, 1 
event, or 2 or more events); and (3) 10 binary variables defined as 
experience of each specific adverse economic events.

Data collected on covariates included self-report of participant’s 
age, gender, educational attainment, race/ethnicity, marital status, 
occupational status, monthly household income, household size, and 
household composition [i.e., presence of children (<18 years old) or 
seniors (≥65 years old) in the household].

2.3. Data analysis

Participant characteristics were described overall and by hunger 
category with frequencies and percentages; Pearson’s chi-square test 
of independence were used to test for differences in characteristics by 
hunger category. Mixed effects models were employed because 
demographics of pantry users differed greatly by food pantry site, 
specifically by educational attainment level, race, and age. These 
models adjusted for food pantry site as a random effect while all other 
covariates were controlled for as fixed effects (25). Multivariable 
mixed effects models were used to estimate associations between 

economic instability and hunger category. Separate models were run 
defining the exposure in slightly different ways: experience with; 
number; and type of adverse economic events. These models all 
controlled for food pantry site as a random effect and all other 
covariates as fixed effects and in accordance with the approaches 
previously described (25). Analyses confirmed that missing data 
occurred at random. Analyses were performed using SAS® (SAS® 
version 9.4, SAS Institute Inc., Cary, NC, United States, 2013) with 
level of significance at 0.05.

3. Results

3.1. Participant characteristics

Of the 616 participants, the majority were female (72.6%), aged 
50 years or older (60.6%), did not have children (57.5%) or seniors 
(70%) in their household, were non-Hispanic Black (26.5%) or 
Hispanic (28.3%), had high school or some college education (60.1%), 
were unmarried (63.2%), lived in a household with 2 or more people 
(71.1%), did not work full-time (84.8%), and in households that 
earned less than $1,500 per month (72.4%) (Table 2). Hunger level, 
assessed by responses to the modified HHS for this study, differed by 
age, educational attainment, race/ethnicity, household size, marital 
status, seniors, number of children in the household, household 
income, occupation, and food pantry site but did not change by pantry 
user status (new or existing) (25). Over half of participants had 
experienced an adverse economic event in the past 3 months (60.6%) 
with nearly one-quarter (23.4%) experiencing 2 or more instabilities. 
The most common adverse economic events were unexpected or 
increase in medical expenses (17.7%), job loss (13.7%), and reduction 
in pay (11.9%). Adverse economic events were more common in those 
with higher levels of hunger (51.8%) in participants with little to no 
hunger, 65.3% in participants with moderate hunger, 82.6% in 
participants with severe hunger.

3.2. Multivariable mixed effect models

The results of multivariable mixed effect models examining the 
effect of adverse economic events on hunger level, adjusted for the 
food pantry attended, marital status, education status, age categories, 
income categories, seniors in the household, children in the 
household, race/ethnicity, occupation, and household size are shown 
in Table 1. Experience and number of adverse economic events were 
associated with higher odds of both moderate and severe hunger with 
severe hunger having higher odds than moderate hunger. Experience 
of any adverse economic event, compared to none, was associated with 
higher odds of moderate hunger (OR = 2.03, 95% CI: 1.07, 3.85) and 
severe hunger (OR = 5.39, 95% CI: 2.78, 10.48). Food pantry users that 
had 2 or more adverse economic events had higher odds of moderate 
hunger and severe hunger compared to having no adverse economic 
events (OR = 2.09, 95% CI: 1.11, 3.92 and OR = 4.16, 95% CI: 2.39, 
7.26, respectively).

Reduction in pay and experiencing an increase in debt were both 
significantly associated with higher odds of moderate and severe 
hunger (reduction in pay – OR = 1.87, 95% CI: 1.11, 3.14 and 
OR = 2.95, 95% CI: 1.24, 7.04, respectively and debt – OR = 2.71, 95% 
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CI: 1.92, 3.84 and OR = 3.46, 95% CI: 1.98, 6.04, respectively), with 
severe hunger having higher odds than moderate hunger for both 
types of instabilities. Death of a family member was associated with 
higher odds of severe hunger (OR = 2.44, 95% CI: 1.21, 4.90).

4. Discussion

This study documents that among food pantry users, experience 
with and number of certain adverse economic events resulted in 
increased odds of both moderate and severe hunger. In particular, 
experience with debt, reduction in pay, and eviction were significantly 
associated with moderate and severe hunger. Death of a family 
member was also significantly associated with severe hunger. Food 
pantry users that experienced two or more adverse economic events 
compared to no adverse economic events had significantly higher 
odds for moderate and severe hunger suggesting that compounded 
adverse economic events results in increased vulnerability to hunger. 
The most common economic household instabilities across all hunger 
categories (low, moderate, and severe) were unexpected or increased 
medical expenses, job loss, and reduction in pay in the past 3 months.

The findings of this study are consistent with the literature that 
shows adverse economic events impact food insecurity (32–34). 
Measures are in place, such as government assistance programs and 

economic relief payments, to address specific adverse economic events 
(6, 33, 35) and even with additional support during the pandemic, 
food insecurity and adverse economic events persist (6). The 
American Rescue Plan was enacted in March 2021 to address the 
hardships faced by many Americans as a result of the pandemic, 
which resulted in a 5% decline in the number of adults in the U.S. who 
reported not having enough to eat in the past 7 days in August 2021 
(6). As these benefits expired, so did the relief Americans experienced 
(6) even though the economic instabilities or the impacts of them 
remain for many.

While this data was collected prior to the pandemic, adverse 
economic events highlighted in the findings of this study, have been 
exacerbated during the pandemic (13). For example, the 
unemployment rate in the U.S. increased from 4.4% in 2019 to 14.7% 
in April of 2020, during the height of the pandemic (36). While some 
lost work due to the economic repercussions of the pandemic, work 
status was directly impacted by the pandemic for some who contracted 
the virus; contracting the virus meant they were often unable to work. 
Those who suffered from job and income loss due to the pandemic 
had a harder time affording food for their households (7). In addition, 
loss of a family member also resulted in extra hardship. People who 
lost a household member due to COVID-19 may have lost a primary 
source of income, which led to further adverse economic events and 
impacted food security (37) including for children who are at 

TABLE 1 Hunger Category by adverse economic event adjusted for food pantry and covariates, food pantry users in 10 food pantries in eastern 
Massachusetts, June 2018 – August 2018, n  =  616.

Moderate hungera, n =  124 Severe hungera, n =  121

Odds ratio (95% CI) p-valueb Odds ratio (95% CI) p-valueb

Experience of adverse economic eventc

  No Ref Ref

  Yes 2.03 (1.07, 3.85) 0.03 5.39 (2.78, 10.48) <0.0001

Number of adverse economic eventsd

  0 Ref Ref

  1 1.20 (0.83, 1.74) 0.33 0.74 (0.52, 1.06) 0.10

  2+ 2.09 (1.11, 3.92) 0.02 4.16 (2.39, 7.26) <0.0001

Type of adverse economic eventse

Death of a family member 1.59 (0.75, 3.37) 0.23 2.43 (1.21, 4.90) 0.01

Divorce 1.31 (0.61, 2.83) 0.49 0.38 (0.02, 8.75) 0.55

Pay reduction 1.87 (1.12, 3.14) 0.02 2.95 (1.24, 7.04) 0.01

Legal expenses 0.21 (0.03, 1.67) 0.14 1.28 (0.66, 2.49) 0.46

Debt 2.71 (1.92, 3.84) <0.0001 3.46 (1.98, 6.04) <0.0001

Job loss 1.34 (0.80, 2.25) 0.26 1.77 (0.83, 3.79) 0.14

Home-related expenses 1.01 (0.34, 2.98) 0.9863 1.77 (0.60, 5.26) 0.3020

Eviction 4.19 (0.95, 18.50) 0.0587 4.19 (0.78, 22.51) 0.0947

Medical expenses 1.48 (0.75, 2.91) 0.2529 1.84 (0.84, 4.00) 0.1252

Other 1.56 (1.07, 2.27) 0.0218 1.64 (0.99, 2.72) 0.0541

aHunger categories were defined as little to no hunger in the household (HHS score = 0–1), moderate hunger in the household (HHS score = 2–3), and severe hunger in the household (HHS 
4–6) according to the HHS score. Both groups are compared to the no/little hunger group.
bAnalyses were conducted using mixed effects modeling. The covariates included in the mixed-effects model are marital status, education status, age categories, income categories, seniors in 
the household, children in the household, race/ethnicity, occupation, and household size.
cEconomic hardship was defined as experiencing at least one of the listed hardships in the past three months: medical expenses, job loss, reduced pay/h, divorce, home-related expenses, 
foreclosure/eviction notice, death of a family member or breadwinner, debt, legal expenses, or other hardship.
dNumber of adverse economic events was determined based on the number selected by each participant.
eTypes of adverse economic events were coded as separate variables.
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TABLE 2 Hunger study participant characteristics by hunger level, food pantry users in 10 food pantries in eastern Massachusetts, June 2018 – August 
2018, n  =  616.

Variable Overall 
(N =  616) n (%)

Little to no Hungera 
(N =  371) n (%)

Moderate Hungera 
(N =  124) n (%)

Severe Hungera 
(N =  121) n (%)

p-valueb

Age, yearsc

18 – < 30 50 (8.12%) 19 (5.12%) 14 (11.29%) 17 (14.05%) 0.0018

30 – < 40 88 (14.29%) 53 (14.29%) 18 (14.52%) 17 (14.05%)

40 – < 50 105 (17.05%) 58 (15.63%) 22 (17.74%) 25 (20.66%)

50 – < 60 178 (28.90%) 100 (26.95%) 38 (30.65%) 40 (33.06%)

60 – < 65 70 (11.36%) 47 (12.67%) 14 (11.29%) 9 (7.44%)

≥ 65 125 (20.29%) 94 (25.34%) 18 (14.52%) 13 (10.74%)

Sex

Female 447 (72.56%) 268 (72.24%) 99 (79.84%) 80 (66.12%) 0.0538

Male 169 (27.44%) 103 (27.76%) 25 (20.16%) 41 (33.88%)

Educational attainment

Less than high school 153 (24.84%) 85 (22.91%) 38 (30.65%) 30 (24.79%) 0.0325

High school or some college 370 (60.06%) 217 (58.49%) 74 (59.68%) 79 (65.29%)

College graduate (4 years) or more 93 (15.10%) 70 (18.60%) 12 (9.68%) 12 (9.92%)

Race/ethnicity

Non-Hispanic White 230 (37.34%) 156 (42.05%) 36 (29.03%) 35 (28.93%) 0.0707

Non-Hispanic Black 163 (26.46%) 90 (24.26%) 38 (30.65%) 42 (34.71%)

Non-Hispanic other 49 (7.95%) 23 (6.20%) 12 (9.68%) 27 (22.31%)

Hispanic 174 (28.25%) 102 (27.49%) 38 (30.65%) 17 (14.05%)

Household sized

0–1 people 178 (28.90%) 117 (31.54%) 26 (20.97%) 35 (28.93%) 0.0398

2–3 people 235 (38.15%) 147 (39.62%) 46 (36.10%) 42 (34.71%)

4–5 people 145 (23.54%) 79 (21.29%) 39 (31.45%) 27 (22.31%)

≥ 5 people 58 (9.42%) 28 (7.55%) 13 (10.48%) 17 (14.05%)

Marital status

Single, never married 219 (35.55%) 110 (29.65%) 52 (41.94%) 57 (47.11%) 0.0018

Married, living with partner 227 (36.85%) 142 (38.27%) 45 (36.29%) 40 (33.06%)

Separated, divorced, or widowed 170 (27.60%) 119 (32.08%) 27 (21.77%) 24(19.83%)

Senior (≥ 65 years old) in 

householde

185 (30.03%) 127 (34.23%) 343(27.61%) 25 (20.66%) 0.0133

Child (<18 years old) in householde 262 (42.53%) 147 (39.30%) 66 (52.80%) 52 (42.98%) 0.0338

Monthly incomef

Less than $500 112 (18.18%) 61 (16.44%) 24 (19.35%) 27 (22.31%) 0.0067

$500 to $999 183 (29.71%) 93 (25.07%) 49 (39.52%) 41 (33.88%)

$1,000 to $1499 151 (24.51%) 98 (26.15%) 24 (19.35%) 30 (24.79%)

$1500 to $1999 89 (14.45%) 58 (15.63%) 16 (12.90%) 15 (12.40%)

$2000 or more 81 (13.15%) 62 (16.71%) 11 (8.87%) 8 (6.61%)

Occupation

Disabled 152 (24.68%) 84 (22.64%) 31 (25.00%) 37 (30.58%) 0.0218

Homemaker 50 (8.12%) 33 (8.89%) 11 (8.87%) 6 (4.96%)

Other 9 (1.46%) 4 (1.08%) 3 (2.42%) 2 (1.65%)

Retired 94 (15.26%) 71 (19.14%) 15 (12.10%) 8 (6.61%)

Unemployed 96 (15.58%) 52 (14.02%) 21 (16.94%) 23 (19.01%)

Working full time (> = 35 h/week) 94 (15.26%) 63 (16.98%) 12 (9.68%) 19 (15.70%)

Working part time (<35 h/week) 121 (19.64%) 64 (17.25%) 31 (25.00%) 26 (21.49%)

(Continued)
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significantly greater risk for food insecurity and Adverse Childhood 
Experiences (37) when living in households with lower incomes than 
in households with higher income (38).

Given the associations found in this study and in particular the 
types and amount of adverse economic events that are associated with 
hunger, we  can expect that the increased prevalence of adverse 
economic events experienced during the pandemic can lead to 
substantial increases in hunger and food insecurity, particularly in 
populations already accessing services and supports for hunger such 
as food pantry clients. This is important in considering efforts to 

address hunger and food insecurity in populations already at-risk and 
specifically during times that increase disadvantageous conditions for 
these populations such as during a pandemic, natural disasters, and 
other emergency situations (27).

There have been efforts to address adverse economic events 
throughout and since the pandemic. For example, the number of adult 
renters who reported that they were not caught up on rent declined 
after the disbursement of emergency aid funded via the December 
2020 relief package and American Rescue Plan, however many adult 
renters still faced challenges in paying rent due to accumulated debt 

TABLE 2 (Continued)

Variable Overall 
(N =  616) n (%)

Little to no Hungera 
(N =  371) n (%)

Moderate Hungera 
(N =  124) n (%)

Severe Hungera 
(N =  121) n (%)

p-valueb

Food pantry site

Pantry 1 126 (20.45%) 69 (18.60%) 24 (19.35%) 33 (27.27%) 0.0337

Pantry 2 21 (3.41%) 15 (4.04%) 4 (3.23%) 2 (1.65%)

Pantry 3 25 (4.06%) 13 (3.50%) 7 (5.65%) 5 (4.13%)

Pantry 4 98 (15.91%) 55 (14.82%) 23 (18.55%) 20 (16.53%)

Pantry 5 18 (2.92%) 8 (2.16%) 5 (4.03%) 5 (4.13%)

Pantry 6 18 (2.92%) 11 (2.96%) 6 (4.84%) 1 (0.83%)

Pantry 7 38 (6.17%) 18 (4.85%) 10 (8.06%) 10 (8.26%)

Pantry 8 215 (34.90%) 151 (40.70%) 30 (24.19%) 34 (28.10%)

Pantry 9 51 (8.28%) 30 (8.09%) 13 (10.48%) 8 (6.61%)

Pantry 10 6 (0.97%) 1 (0.27%) 2 (1.61%) 3 (2.48%)

Experience of adverse economic eventsg

Yes 373 (60.55%) 192 (51.75%) 81 (65.32%) 100 (82.64%) <0.0001

No 243 (39.45%) 179 (48.25%) 43 (34.68%) 21 (17.36%)

Number of adverse economic events

0 264 (42.84%) 188 (50.67%) 50 (40.32%) 26 (21.49%) <0.0001

1 208 (33.77%) 110 (29.65%) 44 (35.48%) 54 (44.63%)

2 or more 144 (23.38%) 73 (19.68%) 30 (24.19%) 41 (33.88%)

Type of adverse economic eventh,i

Death of family member 56 (9.09%) 24 (6.47%) 13 (10.48%) 19 (15.70%)

Divorce 11 (1.79%) 7 (1.89%) 3 (2.42%) 1 (0.83%)

Pay reduction 73 (11.85%) 32 (8.63%) 17 (13.71%) 24 (19.83%)

Legal expenses 26 (4.22%) 17 (4.58%) 2 (1.61%) 7 (5.79%)

Debt 61 (9.90%) 27 (7.28%) 16 (12.90%) 18 (14.88%)

Job Loss 84 (13.64%) 40 (10.78%) 19 (15.32%) 25 (20.66%)

Home-related expenses 28 (4.55%) 17 (4.58%) 4 (3.23%) 7 (5.79%)

Eviction 31 (5.03%) 8 (2.16%) 10 (8.06%) 13 (10.74%)

Medical expenses 109 (17.69%) 62 (16.71%) 21 (17.94%) 26 (21.49%)

Other 117 (18.99%) 66 (17.79%) 26 (20.97%) 25 (20.66%)

aHunger categories were defined as little to no hunger in the household (HHS score = 0–1), moderate hunger in the household (HHS score = 2–3), and severe hunger in the household (HHS 
4–6) according to the HHS score.
bAnalyses were conducted using frequencies and Pearson’s chi-square statistical test significance = 0.05.
cAge categories were created based on pre-established age definitions from the US Census.
dHousehold size categories were created based on the open-ended responses of number of people in household.
eHousehold composition for both children and seniors in the household were defined as at least one or more in the household.
fIncome categories were created based on open-ended responses for annual/monthly income.
gAdverse Economic Events was defined as experiencing at least one of the listed events in the past three months: medical expenses, job loss, reduced pay/h, divorce, home-related expenses, 
foreclosure/eviction notice, death of a family member or breadwinner, debt, legal expenses, or another event.
hThis was a select more than one adverse economic event and therefore the probability may exceed 100%.
iTypes of adverse economic events were coded as separate variables and therefore no tests of statistical significance are conducted on this overall variable but are conducted in later tables.
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from job disruption and late fees associated with inability to pay rent 
for multiple months (6). Specifically, people of color and households 
with children reported higher rates of rent hardship (i.e., not being 
caught up on rent, throughout 2020 and 2021) (6).

Job loss and unemployment skyrocketed during the pandemic to 
rates not previously seen since the Great Depression, with job losses 
concentrated in the lowest paying industries (3). Our findings indicate 
that, among food pantry users, job loss significantly increased the 
odds of being severely hungry even before the repercussions of the 
pandemic. During the pandemic, the country responded by funding 
new or expanding existing programs to reduce the financial burden to 
families and address hunger. For example, the Pandemic-Electronic 
Benefit Transfer (P-EBT) program provided funding for states to 
allocate resources directly to households with children who lost access 
to school meal programs during COVID-19 in an effort to reduce 
child food insecurity (39, 40). While these types of supports emerged 
due to the pandemic, this research indicates the necessity of 
continuation of them given associations that existed even before 
the pandemic.

Increasing the accessibility of and eligibility for long-standing 
federal nutrition assistance programs, such as SNAP, can also help 
mitigate potential hunger impacts of adverse economic events. States 
often have flexibility in how they implement federal programs, which 
can allow for increased accessibility and flexibility of federal nutrition 
assistance programs. For example, USDA regulations include asset 
limits for SNAP, which means that a low-income household might not 
be eligible for SNAP due to having assets. One method in which states 
can increase SNAP eligibility is through removing asset limits through 
a policy called broad-based eligibility (41). Additional states could 
remove asset limits to increase SNAP availability for low-income 
households who may have a small amount of assets, but still be only 
one adverse economic event away from experiencing hunger.

While prior to and during the pandemic safety net programs and 
policies existed to alleviate food insecurity, in order to continually 
address adverse economic events and hunger, multiple interventions 
are needed to address the issue of food insecurity particularly on those 
who have faced, and continue to face these challenges (40). While our 
study did not find an association between home expenses and food 
insecurity, there was an association between factors (i.e., increased 
debt, reduction in pay, and eviction) that could affect someone’s ability 
to retain their housing. Research has shown that some government 
programs to address adverse economic events have reduced food 
insecurity during the pandemic (42). For example, the expanded 
Child Tax Credits, beginning in July of 2021, reduced household food 
insufficiency by 26% (42). However, this was a temporary solution. 
Community Information Exchanges (CIE), which compile 
information for many community organizations that address different, 
but interconnected, needs have also shown to be  successful in 
addressing specific social determinants that impact food insecurity, 
housing instability, and other adverse economic events (32). 
Accordingly, efforts should focus on populations that use food 
assistance and who have compounded hardship due to experience of 
these adverse economic events.

A strength of this study was the ability to assess the population 
on hunger status using the modified Household Hunger Scale 
(HHS), which allowed for the ability to efficiently quantify hunger 
levels of food pantry clients from a wide variety of cultures (28–31) 
though also had some limitations as described below. The large 

sample size of food pantry users speaking English or Spanish from 
10 food pantries allowed for examination of a population already 
accessing services to address hunger pre-pandemic. Participants in 
the study experienced a number of adverse economic events 
allowing for an in-depth analysis of the type and cumulative number 
of instabilities experienced. This study was conducted before the 
pandemic, which helps to see the existing associations between 
hunger and hardship absent before an event that caused exacerbated 
economic stressors.

Despite the strengths of this study, limitations should 
be  considered. First, this study was conducted in eastern 
Massachusetts, which is a narrow geographic area, so the results are 
not necessarily representative of the U.S. population. The findings, 
however, can inform approaches for food pantry clients who would 
benefit from enhanced resources. Second, there may be differential 
misclassification as individuals who were more likely to report adverse 
economic events may have also been more likely to report experiencing 
hunger. Third, the sample represents the food pantry clients who were 
present at the pantry on the day of recruitment and may not represent 
all pantry clients at that particular food pantry, although, we recruited 
at the food pantries on multiple days and times of each week. Fourth, 
the scale used to assess hunger is a 3-item modification of a validated 
6-item scale and was used to feasibly administer a survey in a fast-
paced food pantry setting to encourage greater participation and 
response. While not ideal we were able to obtain high participation 
that would have otherwise been difficult with a longer survey. Still, 
results should be  interpreted with caution given this scale was 
modified and was not validated and social desirability is likely to have 
influenced responses. Other researchers conducting similar research 
should consider this against the logistical constraints of a longer but 
validated survey in dynamic research settings. Finally, we were unable 
to control for other factors that may impact adverse economic events 
and hunger such as housing situation (i.e., temporary versus 
permanent) and homelessness.

Findings from this study can inform considerations for 
expansion and sustainability of efforts to address food insecurity, 
particularly those enacted during the pandemic. Adverse economic 
events such as debt, reduction in pay, eviction, increased medical 
expenses, job loss, and death of a family member were exacerbated 
during the pandemic with an increase in government assistance to 
address them. As public health considers areas for intervention in 
policy development and program expansion for populations facing 
hunger and food insecurity, these data support consideration of the 
types and quantity of adverse economic events most affecting 
populations already in need of resources to ensure the root causes of 
hunger are addressed by ongoing, sustained efforts and appropriate 
allocation of resources and prioritization of planning. Further 
investigation of the impact of adverse economic events on use of 
food assistance programs (e.g., food pantries, SNAP), mental health 
disorders, and other adverse health outcomes could be beneficial to 
understanding the full cost of the economic repercussions of the 
pandemic. Additionally, future research to understand whether 
adverse economic events disproportionately increase hunger among 
certain demographic groups (e.g., race/ethnicity, immigration status, 
gender, households with children, seniors, etc.) is important when 
ensuring that programs and policies designed to address adverse 
economic events work to diminish, rather than increase, 
inequities (43).

https://doi.org/10.3389/fpubh.2023.1286094
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Bangham et al. 10.3389/fpubh.2023.1286094

Frontiers in Public Health 08 frontiersin.org

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Boston 
University’s Institutional Review Board (IRB #H-37567) as an exempt 
study with oral consent. The studies were conducted in accordance 
with the local legislation and institutional requirements. Written 
informed consent for participation was not required from the 
participants or the participants’ legal guardians/next of kin because 
oral informed consent was obtained per IRB guidance.

Author contributions

CB: Data curation, Formal analysis, Writing – original draft, 
Writing – review & editing. RZ: Conceptualization, Data curation, 
Formal analysis, Investigation, Methodology, Supervision, Writing – 
review & editing. EN: Writing – original draft, Writing – review & 
editing. XL: Data curation, Formal analysis, Methodology, Writing – 
review & editing. AC: Data curation, Formal analysis, Methodology, 
Writing – original draft, Writing – review & editing. JH: 
Conceptualization, Formal analysis, Methodology, Resources, 

Supervision, Writing – review & editing. JG: Conceptualization, Data 
curation, Formal analysis, Investigation, Methodology, Project 
administration, Resources, Supervision, Writing – original draft, 
Writing – review & editing.

Funding

The author(s) declare that no financial support was received for 
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or claim 
that may be made by its manufacturer, is not guaranteed or endorsed 
by the publisher.

References
 1. Hill HD, Romich J, Mattingly MJ, Shamsuddin S, Wething H. An introduction to 

household economic instability and social policy. Soc Serv Rev. (2017) 91:371–89. doi: 
10.1086/694110

 2. Leete L, Bania N. The effect of income shocks on food insufficiency. Rev Econ 
Househ. (2010) 8:505–26. doi: 10.1007/s11150-009-9075-4

 3. Mabli J, Monzella K, Franckle RL, Delgado PL. Food insecurity transitions and 
changes in employment and earnings [published online ahead of print, 2022 Dec 1]. Am 
J Prev Med. (2022);S0749-3797(22)00505–0) 64:368–76. doi: 10.1016/j.amepre.2022.09.028

 4. Dahl M, DeLeire T, Mok S. Food insufficiency and income volatility in US 
households: the effects of imputed income in the survey of income and program 
participation. Appl Econ Perspect Policy. (2014) 36:416–37. doi: 10.1093/aepp/ppu009

 5. Morrissey TW, Cha Y, Wolf S, Khan M. Household economic instability: constructs, 
measurement, and implications. Child Youth Serv Rev. (2020) 118:105502. doi: 10.1016/j.
childyouth.2020.105502

 6. Tracking the COVID-19 Economy’s effects on food, housing, and employment 
hardships. Center on budget and policy priorities. Available at: https://www.cbpp.org/
research/poverty-and-inequality/tracking-the-covid-19-economys-effects-on-food-
housing-and. (Accessed December 13, 2022).

 7. Despard M, Grinstein-Weiss M, Roll S, Chun Y. COVID-19 job and income loss leading 
to more hunger and financial hardship. Brookings. Published online (2020). Available at: 
https://www.brookings.edu/articles/covid-19-job-and-income-loss-leading-to-more-hunger-
and-financial-hardship/#:~:text=Households%20that%20experienced%20a%20COVID,001

 8. Li K, Foutz NZ, Cai Y, Liang Y, Gao S. Impacts of COVID-19 lockdowns and 
stimulus payments on low-income population’s spending in the United States. PLoS One. 
(2021) 16:e0256407. doi: 10.1371/journal.pone.0256407

 9. Ruppanner L, Tan X, Carson A, Ratcliff S. Emotional and financial health during 
COVID-19: the role of housework, employment and childcare in Australia and the 
United States. Gend Work Organ. (2021) 28:1937–55. doi: 10.1111/gwao.12727

 10. USDA ERS. Measurement. Available at: https://www.ers.usda.gov/topics/food-
nutrition-assistance/food-security-in-the-u-s/measurement/#measurement. (Accessed 
December 13, 2022).

 11. United States Census Bureau. Measuring household experiences during the 
coronavirus pandemic. Available at: https://www.census.gov/data/experimental-data-
products/household-pulse-survey.html. (Accessed December 13, 2022).

 12. Ballard TJ, Kepple AW, Cafiero C. The food insecurity experience scale 
development of a global standard for monitoring hunger worldwide. Published 
online (2013). Available at: https://www.fao.org/3/as583e/as583e.pdf. Accessed 
December 12, 2022.

 13. Coleman-Jensen A, Rabbitt MP, Gregory CA, Singh A. Household food security 
in the United States in 2020. (2021). Available at: https://www.ers.usda.gov/webdocs/
publications/104656/err-309.pdf (Accessed December 13, 2022).

 14. Moradi S, Mirzababaei A, Dadfarma A, Rezaei S, Mohammadi H, Jannat B, et al. 
Food insecurity and adult weight abnormality risk: a systematic review and meta-
analysis. Eur J Nutr. (2019) 58:45–61. doi: 10.1007/s00394-018-1819-6

 15. Nagata JM, Palar K, Gooding HC, Garber AK, Bibbins-Domingo K, Weiser SD. 
Food insecurity and chronic disease in US Young adults: findings from the National 
Longitudinal Study of adolescent to adult health. J Gen Intern Med. (2019) 34:2756–62. 
doi: 10.1007/s11606-019-05317-8

 16. Garcia SP, Haddix A, Barnett K. Incremental health care costs associated with food 
insecurity and chronic conditions among older adults. Prev Chronic Dis. (2018) 15:E108. 
doi: 10.5888/pcd15.180058

 17. Laraia BA. Food insecurity and chronic disease. Adv Nutr. (2013) 4:203–12. doi: 
10.3945/an.112.003277

 18. Landry MJ, Van Den Berg AE, Asigbee FM, Vandyousefi S, Ghaddar R, 
Davis JN. Child-report of food insecurity is associated with diet quality in 
children. Nutrients. (2019) 11:1574. Published 2019 Jul 12. doi: 10.3390/
nu11071574

 19. Leung CW, Epel ES, Ritchie LD, Crawford PB, Laraia BA. Food insecurity is 
inversely associated with diet quality of lower-income adults. J Acad Nutr Diet. (2014) 
114:1943–53.e2. doi: 10.1016/j.jand.2014.06.353

 20. Berkowitz SA, Seligman HK, Meigs JB, Basu S. Food insecurity, healthcare 
utilization, and high cost: a longitudinal cohort study. Am J Manag Care. (2018) 
24:399–404.

 21. Gleason S, Hansen D, Wakar B. Indicators of diet quality, nutrition, and health for 
Americans by program participation status, 2011–2016: SNAP report final report. U.S. 
Department of Agriculture, Food and Nutrition Service, Office of Policy Support, project 
officer: Michael burke; (2021). Available at: www.fns.usda.gov/research-andanalysis. 
(Accessed May 10, 2023).

https://doi.org/10.3389/fpubh.2023.1286094
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1086/694110
https://doi.org/10.1007/s11150-009-9075-4
https://doi.org/10.1016/j.amepre.2022.09.028
https://doi.org/10.1093/aepp/ppu009
https://doi.org/10.1016/j.childyouth.2020.105502
https://doi.org/10.1016/j.childyouth.2020.105502
https://www.cbpp.org/research/poverty-and-inequality/tracking-the-covid-19-economys-effects-on-food-housing-and
https://www.cbpp.org/research/poverty-and-inequality/tracking-the-covid-19-economys-effects-on-food-housing-and
https://www.cbpp.org/research/poverty-and-inequality/tracking-the-covid-19-economys-effects-on-food-housing-and
https://www.brookings.edu/articles/covid-19-job-and-income-loss-leading-to-more-hunger-and-financial-hardship/#:~:text=Households%20that%20experienced%20a%20COVID,001
https://www.brookings.edu/articles/covid-19-job-and-income-loss-leading-to-more-hunger-and-financial-hardship/#:~:text=Households%20that%20experienced%20a%20COVID,001
https://doi.org/10.1371/journal.pone.0256407
https://doi.org/10.1111/gwao.12727
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-u-s/measurement/#measurement
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-u-s/measurement/#measurement
https://www.census.gov/data/experimental-data-products/household-pulse-survey.html
https://www.census.gov/data/experimental-data-products/household-pulse-survey.html
https://www.fao.org/3/as583e/as583e.pdf
https://www.ers.usda.gov/webdocs/publications/104656/err-309.pdf
https://www.ers.usda.gov/webdocs/publications/104656/err-309.pdf
https://doi.org/10.1007/s00394-018-1819-6
https://doi.org/10.1007/s11606-019-05317-8
https://doi.org/10.5888/pcd15.180058
https://doi.org/10.3945/an.112.003277
https://doi.org/10.3390/nu11071574
https://doi.org/10.3390/nu11071574
https://doi.org/10.1016/j.jand.2014.06.353
http://www.fns.usda.gov/research-andanalysis


Bangham et al. 10.3389/fpubh.2023.1286094

Frontiers in Public Health 09 frontiersin.org

 22. FNS Nutrition Programs. Food and Nutrition Service. Available at: https://www.
fns.usda.gov/programs. (Accessed May 10, 2023).

 23. Keith-Jennings B, Llobrera J, Dean S. Links of the supplemental nutrition 
assistance program with food insecurity, poverty, and health: evidence and potential. 
Am J Public Health. (2019) 109:1636–40. doi: 10.2105/AJPH.2019.305325

 24. Hunger & Poverty in America. Food Research & Action Center (FRAC). Available 
at: https://frac.org/hunger-poverty-america. (Accessed July 20, 2022).

 25. Codner A, Zack RM, Liu X, Bangham C, Nelson E, Hicks JM, et al. Socio-
demographic factors associated with hunger among food pantry users in eastern 
Massachusetts. J Nutr Sci. (2023) 12:e53. Published 2023 Apr 27. doi: 10.1017/
jns.2022.118

 26. Marriott JP, Fiechtner L, Birk NW, Taitelbaum D, Odoms-Young A, Wilson NL, 
et al. Racial/ethnic disparities in food pantry use and barriers in Massachusetts during 
the first year of the COVID-19 pandemic. Nutrients. (2022) 14:2531. Published 2022 Jun 
18. doi: 10.3390/nu14122531

 27. De Haen H, Hemrich G. The economics of natural disasters: implications and 
challenges for food security. Agric Econ. (2007) 37:31–45. doi: 10.1111/j.1574-0862. 
2007.00233.x

 28. Ballard T, Coates J, Swindale A, Deitchler M. Household hunger scale: Indicator 
definition and measurement guide. (2011); Available at: https://www.fantaproject.org/
sites/default/files/resources/HHS-Indicator-Guide-Aug2011.pdf. (Accessed June 20, 
2022).

 29. Deitchler M, Ballard TJ, Swindale A, Coates J. Introducing a simple measure of 
household hunger for cross-cultural use. (2011) Available at: https://www.fantaproject.
org/sites/default/files/resources/TN12-HHS-Feb2011.pdf. (Accessed June 20, 2022).

 30. Deitchler M, Ballard T, Swindale A, Coates J. Validation of a measure of household 
hunger for cross-cultural use. (2010). Available at: https://www.fantaproject.org/sites/default/
files/resources/HHS_Validation_Report_May2010_0.pdf. (Accessed June 20, 2022).

 31. Coates J, Swindale A, Bilinsky P. Household food insecurity access scale (HFIAS) 
for measurement of food access: indicator guide. (2007) Available at: https://www.
fantaproject.org/sites/default/files/resources/HFIAS_ENG_v3_Aug07.pdf. (Accessed 
June 20, 2022).

 32. Yousefi-Rizi L, Baek JD, Blumenfeld N, Stoskopf C. Impact of housing instability 
and social risk factors on food insecurity among vulnerable residents in San Diego 
County. J Community Health. (2021) 46:107–1114. doi: 10.1007/s10900-021-00999-w

 33. Frank DA, Neault NB, Skalicky A, Cook JT, Wilson JD, Levenson S, et al. Heat or 
eat: the low income home energy assistance program and nutritional and health risks 

among children less than 3 years of age. Pediatrics. (2006) 118:e1293–302. doi: 10.1542/
peds.2005-2943

 34. Xu Y, Jedwab M, Soto-Ramírez N, Levkoff SE, Wu Q. Material hardship and child 
neglect risk amidst COVID-19  in grandparent-headed kinship families: the role of 
financial assistance. Child Abuse Negl. (2021) 121:105258. doi: 10.1016/j.
chiabu.2021.105258

 35. Child tax credit. Benefits.gov. Available at: https://www.benefits.gov/benefit/938. 
(Accessed December 13, 2022).

 36. Garrison ST, Rampold SD, Vasquez K, Gillen M, Baker LM. Parents’ employment, 
income, and finances before and during the COVID-19 pandemic. J Consum Aff. (2022) 
56:276–91. doi: 10.1111/joca.12443

 37. Hillis SD, Blenkinsop A, Villaveces A, Annor FB, Liburd L, Massetti GM, et al. 
COVID-19-associated Orphanhood and caregiver death in the United States. Pediatrics. 
(2021) 148:e2021053760. doi: 10.1542/peds.2021-053760

 38. Wetherill MS, Hartwell ML, Williams MB, White KC, Harrist AW, Proffitt S, et al. 
Beyond groceries: an analysis of referral needs to address underlying causes of child 
hunger among households accessing food pantries. Soc Work Public Health. (2021) 
36:732–48. doi: 10.1080/19371918.2021.1943099

 39. Mui Y, Headrick G, Raja S, Palmer A, Ehsani J, Pollack PK. Acquisition, mobility 
and food insecurity: integrated food systems opportunities across urbanicity levels 
highlighted by COVID-19. Public Health Nutr. (2022) 25:114–8. doi: 10.1017/
S1368980021002755

 40. Nelson E, Bangham C, Modi S, Liu X, Codner A, Milton Hicks J, et al. 
Understanding the impacts of COVID-19 on the determinants of food insecurity: a 
state-specific examination. Prev Med Rep. (2022) 28:101871. doi: 10.1016/j.
pmedr.2022.101871

 41. USDA Food and Nutrition Service. Broad-based categorical eligibility (BBCE). 
(2023) Available at: https://www.fns.usda.gov/snap/broad-based-categorical-eligibility. 
(Accessed December 10, 2022).

 42. Shafer PR, Gutiérrez KM. Ettinger De Cuba S, Bovell-Ammon a, Raifman J. 
Association of the Implementation of child tax credit advance payments with food 
insufficiency in US households. JAMA Netw Open. (2022) 5:e2143296–6. doi: 10.1001/
JAMANETWORKOPEN.2021.43296

 43. Pang D, Neal M. Uneven recoveries can build long-term racial and ethnic 
disparities in housing. (2021). Available at: https://www.urban.org/urban-wire/uneven-
recoveries-can-build-long-term-racial-and-ethnic-disparities-housing?utm_
medium=twitter&utm_source=urban_social. (Accessed December 10, 2022).

https://doi.org/10.3389/fpubh.2023.1286094
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.fns.usda.gov/programs
https://www.fns.usda.gov/programs
https://doi.org/10.2105/AJPH.2019.305325
https://frac.org/hunger-poverty-america
https://doi.org/10.1017/jns.2022.118
https://doi.org/10.1017/jns.2022.118
https://doi.org/10.3390/nu14122531
https://doi.org/10.1111/j.1574-0862.2007.00233.x
https://doi.org/10.1111/j.1574-0862.2007.00233.x
https://www.fantaproject.org/sites/default/files/resources/HHS-Indicator-Guide-Aug2011.pdf
https://www.fantaproject.org/sites/default/files/resources/HHS-Indicator-Guide-Aug2011.pdf
https://www.fantaproject.org/sites/default/files/resources/TN12-HHS-Feb2011.pdf
https://www.fantaproject.org/sites/default/files/resources/TN12-HHS-Feb2011.pdf
https://www.fantaproject.org/sites/default/files/resources/HHS_Validation_Report_May2010_0.pdf
https://www.fantaproject.org/sites/default/files/resources/HHS_Validation_Report_May2010_0.pdf
https://www.fantaproject.org/sites/default/files/resources/HFIAS_ENG_v3_Aug07.pdf
https://www.fantaproject.org/sites/default/files/resources/HFIAS_ENG_v3_Aug07.pdf
https://doi.org/10.1007/s10900-021-00999-w
https://doi.org/10.1542/peds.2005-2943
https://doi.org/10.1542/peds.2005-2943
https://doi.org/10.1016/j.chiabu.2021.105258
https://doi.org/10.1016/j.chiabu.2021.105258
https://www.benefits.gov/benefit/938
https://doi.org/10.1111/joca.12443
https://doi.org/10.1542/peds.2021-053760
https://doi.org/10.1080/19371918.2021.1943099
https://doi.org/10.1017/S1368980021002755
https://doi.org/10.1017/S1368980021002755
https://doi.org/10.1016/j.pmedr.2022.101871
https://doi.org/10.1016/j.pmedr.2022.101871
https://www.fns.usda.gov/snap/broad-based-categorical-eligibility
https://doi.org/10.1001/JAMANETWORKOPEN.2021.43296
https://doi.org/10.1001/JAMANETWORKOPEN.2021.43296
https://www.urban.org/urban-wire/uneven-recoveries-can-build-long-term-racial-and-ethnic-disparities-housing?utm_medium=twitter&utm_source=urban_social
https://www.urban.org/urban-wire/uneven-recoveries-can-build-long-term-racial-and-ethnic-disparities-housing?utm_medium=twitter&utm_source=urban_social
https://www.urban.org/urban-wire/uneven-recoveries-can-build-long-term-racial-and-ethnic-disparities-housing?utm_medium=twitter&utm_source=urban_social

	Assessing the effect of adverse economic events on severity of hunger among food pantry clients
	1. Introduction
	2. Methods
	2.1. Participants and recruitment
	2.2. Measures
	2.3. Data analysis

	3. Results
	3.1. Participant characteristics
	3.2. Multivariable mixed effect models

	4. Discussion
	Data availability statement
	Ethics statement
	Author contributions

	 References

