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Abstract

Food insecurity is associated with poor diet quality and increased diet-related disease risk. Food 

pantry clients (n=194) completed one 24-hour dietary recall and the Healthy Eating Index-2015 

was used to evaluate diet quality. Differences in diet quality relative to participants’ last food 

pantry visit and self-reported ethnicity were evaluated using two-way ANOVA. Food pantry visits 

within 1–4 days compared to ≥5 days were associated with higher diet quality in non-Hispanics 

(p=0.01) but diet quality remained the same in Hispanics. Interventions to improve diet quality in 

food pantry users must consider potential ethnic differences when program planning.
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INTRODUCTION

Food insecurity, the lack of consistent access to sufficient amounts of safe and nutritious 

food, affected 11.1% of U.S. households in 2018.1 Food insecurity is associated with poor 

diet quality2,3 and a higher prevalence of diet-related disease4,5, and disproportionately 

burdens those living in poverty, rurally, and communities of color.1 Regional food banks 

serve as a safety net for food insecure households, collecting and redistributing donated, 

surplus, and subsidized food to a network of agency partner-operated food pantries and soup 

kitchens.6
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Low diet quality (i.e., diets low in fruits and vegetables, nuts and seeds, and high in 

processed meats and trans fats) has been identified as the single greatest contributor to death 

from noncommunicable diseases.7,8 A systematic review evaluating the diet quality of food 

pantry users found overall diet quality fell far short of national recommendations, reflecting 

inadequate intake of fruits and vegetables, dairy products, and calcium.9 At the same time, 

studies conducted with food pantry clients have found positive associations between food 

pantry use and some aspects of diet quality.10,11 In an observational cohort study with 

dietary measurements taken before and after food pantry visits in the Midwest, Wright et 

al., found significant positive changes for total fruit servings (including 100% juice) and 

whole fruit, but no overall effects on diet quality.10 A cross-sectional study of Indiana 

food pantry clients found low overall diet quality, but significantly higher scores among 

those who visited a pantry more than once a month.11 These findings suggest a positive 

relationship between food pantry assistance and diet quality, emphasizing the importance 

of increased access to and support for food assistance programs to maintain the health of 

vulnerable populations. However, this and other related prior work in food pantries12,13 have 

primarily involved participants identifying as non-Hispanic White or Black, which is not 

representative of a growing majority of Americans, and may not reflect their experiences.

Nationally representative samples of children and adults participating in NHANES 2003–

2004 suggest that diet quality differs substantially based on race/ethnicity, age, sex, income, 

and education level.14 In a 2003–2004 NHANES sample of adults, diet quality (assessed 

using the Healthy Eating Index 2005 (HEI-2005)) was significantly higher in Hispanics 

compared to non-Hispanic Blacks (HEI-2005 score of 59 versus 53 out of 100, p≤0.05) and 

to non-Hispanic Whites (HEI-2005 score of 59 versus 56 out of 100).14 Higher HEI-2005 

score among Hispanics was attributed to greater reported intake of total fruit, dark green and 

orange vegetables and legumes, and lower intake of saturated fat and sodium compared to 

non-Hispanic Whites, and greater intake of milk, and lower intake of calories from solid fats, 

alcoholic beverages, and added sugars compared to non-Hispanic Blacks.14 Another analysis 

of NHANES data examined differences in level of food security and diet quality based on 

race and ethnicity in a sample of 4,393 low-income adults.15 Among non-Hispanic Whites, 

diet quality was higher in food secure compared to food insecure participants (HEI-2015 

score of 53.1±1.5 versus 50.2±1.6, p=0.0002), yet there were no differences in diet quality 

based on level of food security in Hispanic adults.15 To our knowledge, only two studies 

have assessed the dietary intakes of food insecure Hispanic households who utilized food 

pantries16,17, and it is not clear whether racial/ethnic differences observed in nationally 

representative samples extend to this group, the fastest growing racial/ethnic minority in 

the United States who also experience almost two times the poverty rates of non-Hispanic 

Whites.18

To address this knowledge gap and generate actionable data to inform health-focused 

programs and policies at food banks and pantries, the University of Arizona and a regional 

food bank systematically evaluated diet quality, household health status, and measures of 

socioeconomic status in a sample of food bank clients. The regional food bank serves almost 

200,000 individuals across 23,000 square miles; two-thirds of clients identify as Hispanic 

or Latino.19 In a recent client survey, 36% of respondents reported at least one family 

member with diabetes (Bedwell R, Renkert S, BARA Report on the Community Food Bank 
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of Southern Arizona 2017 Client Survey, unpublished data, 2017), more than three times 

the national and state averages.20,21 In this same survey, 49% reported at least one family 

member with high blood pressure, and 41% indicated at least one family member with high 

cholesterol.

The objective of this study was to evaluate the relationship between the recent receipt of 

food pantry assistance and diet quality in this majority-Hispanic sample of food insecure 

adults living in the Southwest. Findings will guide food pantry programs and policies 

designed to improve diet quality and reduce the burden of diet-sensitive disease in ethnically 

diverse food insecure households.

METHODS

Setting, Participants, and Data Collection

This cross-sectional study was approved by the Institutional Review Board at the University 

of Arizona. Trained research assistants recruited 234 food bank clients from 3 food bank 

locations in Southern Arizona between June and December 2018 who provided written 

informed consent. The partner food bank serves clients directly at their main and satellite 

locations using a dedicated distribution (i.e., a food pantry). The three locations from which 

we recruited participants share the same distribution guidelines and food, obtained via two 

federal assistance programs: The Emergency Food Assistance Program (TEFAP), and the 

Commodity Supplemental Food Program (CSFP) for seniors aged 60 years and older. These 

two programs make up the majority of the food distributed by the food bank, and consist 

of primarily non-perishable items (e.g., dried and canned beans, canned vegetables, dried 

pasta, canned spaghetti sauce, dry ready-to-eat cereal, canned fruit in light syrup). A smaller 

proportion of food is obtained from local grocery store rescue and produce rescue from the 

port of entry in Nogales, Arizona, on the U.S.-Mexico border.22

Eligibility criteria included the ability to speak English or Spanish, ≥18 years old, 

having a U.S.-based telephone number, and visiting the food pantry from which they 

were recruited at least once in the preceding year to obtain food. A questionnaire was 

read aloud to each participant by the research assistant, prompting a verbal response 

to the following socioeconomic and health characteristics: age, gender, household size, 

race/ethnicity, number of household members with diabetes, high blood pressure, or 

high cholesterol, employment status, frequency of food pantry visits in the past year, 

and number and type of government benefits received. Participants could select more 

than one race/ethnicity. Participants who selected Hispanic ethnicity were considered 

Hispanic, while all others were grouped as non-Hispanic for analyses. Selection of 

the questionnaire characteristics was informed by prior research indicating relationships 

between these variables and diet quality.11,14,23 Participants completed one telephone-

based 24-hour dietary recall administered by trained interviewers from the University of 

Arizona Behavioral Measurement and Interventions Shared Resource using the USDA 

multiple-pass methodology.24 A phone-based dietary recall was conducted to surmount time 

constraints and transportation challenges evident among low-income populations.25 During 

this interview, participants were also asked to provide the date on which they last received 

food at the food pantry location from which they were recruited. Study data were managed 
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using REDCap.26 Participants received a $25 grocery store gift card for completing study 

activities.

Diet Quality

Diet data were summarized using the Nutrition Data System for Research (NDS-R) 

software, which provided intake estimates for 169 nutrients, nutrient ratios, and food 

servings.27,28 The HEI-2015 was used to determine the extent to which dietary intake 

of the study sample met the 2015–2020 Dietary Guidelines for Americans; this tool 

has been previously evaluated for content validity, construct validity, and reliability in 

diverse populations.14,29–31 The HEI-2015 consists of 13 individual nutrient components 

(total fruits, whole fruits, total vegetables, greens and beans, whole grains, dairy, total 

protein foods, seafood and plant proteins, fatty acids, refined grains, sodium, added sugars, 

and saturated fats) summed to create an index with a range from 0–100, with higher 

scores indicating higher diet quality.29 The National Cancer Institute’s Simple HEI scoring 

algorithm was used to generate scores for each component.32 Component scores were 

summed to calculate a total score for each individual, and a mean HEI score was generated 

for the entire sample. Sodium, added sugars, saturated fats, and refined grains have a 

negative impact on diet quality, and these components were scored so that higher numbers 

represented a lower (more desirable) intake.

Statistical Methods

Socioeconomic and health status differences were compared between those who indicated 

Hispanic ethnicity (n=130) and those who did not (n=64) using t-tests for continuous 

variables and Chi-square or Fisher’s exact tests for categorical variables. A t-test was 

first performed to compare differences in total diet quality by ethnicity (Hispanic versus 

non-Hispanic) and differences in total diet quality in participants who completed the dietary 

recall within one to four days of visiting the food pantry versus five or more days, as a 

typical emergency food package is designed to last four days. A two-way ANOVA was 

performed to determine differences in diet quality scores by the two dichotomous variables 

of ethnicity and number of days since last food pantry visit. An interaction term was 

included to determine whether the relationship between diet quality and the number of days 

between a participant’s last food pantry visit and interview date differed by ethnicity. The 

potential interaction between time since food was obtained and ethnicity was tested at the 

p<0.10 level rather than p<0.05 to adjust for the lower power to detect interactions versus 

main effects. If the interaction was found to be significant at p<0.10, t-tests were performed 

within each ethnicity to compare differences in diet quality by number of days since a 

participant’s last food pantry visit. Additional exploratory analyses using two-way ANOVA 

and t-tests were performed to identify potential interactions between, and differences 

within, each of the 13 individual components of diet quality in relation to number of 

days since food receipt, stratified by ethnicity. Assumptions of normality and constant 

variance were assessed using a histogram of error residuals and the Cook-Weisberg test for 

heteroskedasticity, respectively. Study retention was defined as the proportion of participants 

who completed all study activities, including informed consent, demographic data, and one 

24-hour dietary recall interview conducted between one and four weeks after recruitment 

to the study. Alpha level was set to 0.05 for all analyses with the exception of testing 
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a potential interaction. Statistical analyses were completed using Stata 16.0 (StataCorp., 

College Station, TX, 2019).

RESULTS

Of the 234 enrolled participants, 84.2% (n=197) completed the 24-hour dietary recall and 

provided socioeconomic and health data. Three participants had implausible values for the 

date between last food receipt and the dietary recall interview and were excluded, leaving 

194 observations for analyses. Participant and household characteristics were summarized 

and stratified by ethnicity (Table 1). Participants’ ages ranged from 23 to 86 years, 

and they were majority female (77.8%, n=151) and Hispanic (67.0%, n=130). Forty-two 

percent (n=80) reported unemployment for all members of the household. Social services 

most frequently utilized were Medicaid (66.5%, n=121), Social Security (61.0%, n=111), 

Supplemental Nutrition Assistance Program (SNAP) (47.3%, n=86), and Medicare (46.2%, 

n=84). Forty percent of individuals (n=78) visited the food bank at least monthly (8.7 ± 

5.7 visits in previous year, range: 1 to 24 times). Self-reported diet-sensitive conditions 

at the household level included high blood pressure 59.1% (n=114), high cholesterol 

50.8% (n=98), and diabetes, 40.5% (n=77). Hispanic participants had a significantly larger 

household size (3.9 ± 2.1 versus 2.8 ± 2.0, p=0.0004) and greater use of Medicaid (73.0% 

versus 53.3%, p=0.01) compared to non-Hispanic participants. The number of participants 

without any household members employed was higher in non-Hispanic compared to 

Hispanic households (56.3% versus 34.9%, p=0.005). SNAP and Medicare use were also 

higher in non-Hispanic participants compared to Hispanic participants (58.3% versus 41.8%, 

p=0.04 and 61.7% versus 38.5%, p=0.004, respectively).

The mean diet quality score across the sample was 52.6 ± 15.6. Seven of the thirteen 

components (total fruit, whole fruit, greens and beans, seafood and plant protein, dairy, fatty 

acids, and sodium) had a mean score of less than half of the maximum possible score. Total 

protein was the only component out of thirteen to near the maximum score. Sodium had the 

lowest score compared to its maximum, with a mean score of 3.1 ± 3.9 out of a maximum of 

10.

Total diet quality among Hispanic participants appeared higher compared to non-Hispanic 

participants (54.1 ± 15.3 versus 49.5 ± 15.8, p=0.052), and higher in participants who 

visited a food pantry within four days of their dietary recall interview compared to five 

or more days (56.0 ± 17.0 versus 51.2 ± 14.8, p=0.053). Using a two-way ANOVA, an 

interaction between the number of days since a food pantry visit and ethnicity was found 

to be significant at p=0.09, indicating that the association between the number of days 

since a food pantry visit and total diet quality differed by ethnicity. Within ethnic subgroup 

analyses stratified by number of days since a participant’s last visit to the food pantry, total 

diet quality of non-Hispanic participants was significantly higher when dietary recalls were 

obtained within 1 to 4 days of a food pantry visit compared with those who completed 

recalls 5 or more days after the last food pantry visit (57.1 ± 17.8 versus 46.5 ± 14.1, 

p=0.01, Table 2). This difference of higher diet quality scores within 1 to 4 days of a food 

pantry visit was also evident for the HEI components of total fruit, whole fruit, and added 

sugar. Hispanic participants who completed recalls within 1 to 4 days of a food pantry visit 
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had higher HEI scores for sodium (indicating a favorable lower intake) compared to those 

completing recalls 5 or more days from a food pantry visit. An exploratory analysis of the 

13 individual components of diet quality showed that the interaction between ethnicity and 

days since food receipt remained significant for total fruit (p=0.03), whole fruit (p=0.02), 

dairy (p=0.01), seafood and plant proteins (p=0.09), and added sugars (p=0.05). Figure 1 

depicts diet quality component scores stratified by ethnicity and the number of days since a 

participant’s last food pantry visit.

DISCUSSION

To our knowledge, this is the first study to evaluate potential differences in diet quality in 

an ethnically diverse sample of food pantry clients in relation to their last food pantry visit, 

and identify dietary components associated with these differences. The overall diet quality 

in our sample was low relative to a large and nationally representative sample in which diet 

quality was assessed (HEI score of 52.6 in our sample versus 58.7 in NHANES sample).33 

However, when food security was assessed using USDA categories in multiple consecutive 

samples of low-income NHANES participants (1999–2008, n=8,129), our sample fared 

better than adults classified as very low food secure (multiple indications of disrupted 

eating patterns and reduced food intake in the past 12 months), HEI score of 52.6 versus 

45.5.2 Two cross-sectional studies conducted in the Midwest with majority non-Hispanic 

participants reported that diet quality is higher immediately following food pantry visits 

(n=455)10, and with a greater number of food pantry visits each month (n=270).11 This is 

similar to what we observed in our study, wherein non-Hispanic participants who completed 

the 24-hour dietary recall within one to four days of a food pantry visit had a significantly 

higher diet quality compared to those who completed the recall five or more days after a 

food pantry visit. Further, non-Hispanic total and whole fruit intake was significantly higher, 

and added sugar intake significantly lower, when interviews were conducted within one 

to four days of visiting a food pantry. This may reflect immediate use of the perishable 

items provided by the food pantry which support higher diet quality (e.g., whole fruit) while 

non-perishable and processed foods high in added sugars may be saved for use until food 

pantry assistance runs out. To our knowledge, prior research has not directly measured how 

long food pantry assistance lasts after receipt. However, studies have assessed the use of 

SNAP benefits throughout the month, finding that benefits are often used within the first 

two weeks of receipt34 and as the number of days since SNAP benefits increase, the use of 

benefits decline and use of food pantries increase.35 Changes in food acquisition throughout 

the month is an area that deserves further research, especially in relation to diet quality, as 

both the quantity and quality of food may impact management of chronic diseases that are 

highly prevalent among food insecure populations.36 Ultimately, these findings indicate a 

potentially greater influence of food pantry assistance on diet quality components among 

non-Hispanic individuals with food insecurity and support a need for increased frequency 

or quantity of food distribution to improve access to nutritious foods that are otherwise 

challenging to acquire.

The same findings were not seen in Hispanic participants; indeed, those who visited a food 

pantry within one to four days of their dietary recall interview had similar diet quality 

compared to those who had interviews conducted five or more days after visiting a food 
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pantry. One possible explanation for this could be due to traditional Hispanic dietary 

patterns being very similar to some of the food assistance provided by the food pantry 

(e.g., dried and canned beans, fruits).37,38 These dietary patterns have been attributed to a 

lower overall mortality rate compared to non-Hispanic Whites39, despite a higher prevalence 

of metabolic risk factors such as obesity40 and socioeconomic disadvantage18 (i.e., the 

‘Hispanic paradox’). Increasing acculturation among Hispanics may negatively impact diet 

quality.38 Given that 52.9% of Hispanic participants in our study preferred Spanish for their 

dietary recall interview language (using language preference as a proxy for acculturation41), 

baseline intake of fruits and vegetables may already be greater and represent more traditional 

Hispanic dietary patterns.42,43 This observation may explain the lack of changes in diet 

quality upon a recent food pantry visit, and future researchers should consider assessing 

diet quality relative to acculturation and among diverse ethnic subgroups that may identify 

broadly as Hispanic. Hispanic participants in our study also reported significantly greater 

number of household members employed and a greater household size compared to non-

Hispanic participants. It is possible that this additional income might provide slightly greater 

food security for households of Hispanic participants, allowing for food dollars to ‘stretch’ 

further over the month. However, a greater household size may also reflect a larger number 

of individuals in need of food. We did not formally assess food insecurity in this study; 

however, almost half of our sample reported visiting a food bank or pantry once or more per 

month in the past year, indicating significant need among participants – this did not differ by 

ethnicity.

Although not the focus of our research question, the interaction between ethnicity and time 

since last food pantry visit may alternatively be interpreted by first observing differences 

by last food pantry visit and then stratifying by ethnicity. Among all participants who 

last visited the food pantry within four days, diet quality was the same in Hispanics and 

non-Hispanics, while among participants who visited the food pantry more than five days 

from their interview date, diet quality was higher among Hispanics. However, we framed 

our interpretation of the interaction based on the gap identified in prior research regarding 

limited evaluation of food pantry use among Hispanic individuals in relation to diet quality. 

Given our findings that a recent food pantry visit may disproportionately be associated 

with higher diet quality among non-Hispanics, but not in Hispanics, another important area 

for future research includes understanding how diet quality may be related to the higher 

rates of both food insecurity and diet-related disease among Hispanics compared to non-

Hispanic Whites.1,20 In Tucson, AZ, the median income among Hispanics is dramatically 

less than that of non-Hispanic Whites ($42,035 versus $57,619, respectively).44 This income 

inequality is also important to consider and indicates a need for a more livable wage that 

could also directly impact food insecurity and inform intervention strategies to reduce these 

disparities.

Understanding which foods or nutrients are contributing to differences in diet quality 

among food pantry clients can inform strategic adjustments to food pantry assistance and 

related resources in order to significantly impact disease risk. Seligman et al., conducted 

a pilot study and later a randomized controlled trial with food pantry clients who had 

type 2 diabetes, testing the effects of twice monthly food packages, referrals to providers, 

and diabetes self-management education on changes in hemoglobin A1c.16,17 The pilot 
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study reported significant improvements in hemoglobin A1c from baseline to 6 months16; 

however, there were no differences in hemoglobin A1c from baseline to 6 months between 

the RCT intervention and control groups.17 Notably, the RCT study had a low participation 

rate (only 19.7% meeting criteria for full engagement) despite a retention rate of 72%, 

emphasizing the importance of understanding and addressing barriers to participation 

and engagement for low-resource or food insecure persons with diabetes or related diet-

sensitive conditions, and working in partnership with clients and food pantry staff to 

ensure modifications to food assistance and related resources are culturally appropriate and 

responsive to challenges faced by clients. Given the high self-reported household prevalence 

of type 2 diabetes in our sample, and the established relationship between poor diet quality 

and diet-related disease risk,45,46 the food bank has prioritized organizational resources 

and efforts to help address health-related disparities in their clients, including strategies to 

enhance the quality of food provided to clients. Examples include increasing the nutrient 

density of emergency food packages, as well as supplementing with additional resources 

and education (e.g., culturally responsive recipes, cooking tools) to help clients utilize all 

the food they are provided. High sodium intake was a major HEI score-driving component 

among our entire sample. In light of data indicating the high sodium content of many of 

the foods provided to clients, the food bank has already worked to reduce the sodium in 

foods provided through the emergency food package by eliminating canned tomato soup and 

switching canned vegetables to lower sodium varieties.

Our study had several strengths. One was our retention rate (84.2%), which we attribute 

to the direct involvement of food bank staff in study recruitment activities, and the strong 

community-academic partnership that produced this work, which privileged the voices of 

food bank clients. Many of our participants expressed great interest and engagement in 

a study focused on nutrition and health, which may also have contributed to the high 

participation rate. Another strength was the diversity of our sample, particularly that a 

majority of study participants identified as Hispanic, an underrepresented minority in 

research focused on food insecurity and health which to date, has been conducted primarily 

with non-Hispanic populations.10,12,13

Our study also had some limitations. Although, data were collected from a diverse group 

of food bank clients, the results may not be generalizable to other food banks and 

pantries around the nation. Additionally, study eligibility criteria specified a home address 

and working U.S.-based phone number, potentially narrowing the pool of respondents to 

those who were higher income or more food secure. While we did not ask participants 

questions regarding food acquisition in their dietary recall interviews, given prior research 

showing immediate use of other food assistance programs upon receipt35, it is a reasonable 

assumption that individuals who utilize emergency food assistance from food pantries would 

consume a large proportion of recently acquired food upon receipt. Finally, since 24-hour 

dietary recalls rely on self-report, data collected using this method may be influenced by 

social desirability bias leading to under- or overreporting of intake.47,48
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CONCLUSION

Our study provided new information about differences in overall diet quality and dietary 

components based on the number of days since a food pantry visit and ethnicity (Hispanic 

and non-Hispanic) in participants recruited from a regional food bank in the Southwest. 

Food pantry visits within 1–4 days compared to ≥5 days were associated with higher diet 

quality among individuals identifying as non-Hispanic, but diet quality was the same among 

Hispanics. Diet quality scores of non-Hispanic participants reflected higher intake of total 

fruit and whole fruit, and lower intake of added sugar when dietary recalls were completed 

within four days of visiting a food pantry, but not if interviews were completed after five 

or more days. Future research is needed to understand the findings in diet quality among 

Hispanics, including consideration of ethnic groups and acculturation, both of which are 

associated with diet quality and dietary patterns. In order to make a significant impact on 

diet quality and reduce the burden of diet-related disease in food insecure households, this 

work must also continue to engage food bank personnel and clients in the co-development 

of relevant, culturally-appropriate, and efficacious programs and policies based on this and 

future research.
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Figure 1. Diet quality component scores stratified by ethnicity and number of days between 
dietary recall interview and last food pantry visit (within 1–4 days of dietary recall versus 5 or 
more days).
Each component score is scaled as a percentage of the maximum score of that component, 

with moderation components reversed coded in the scoring process, meaning a lower 

percentage in moderation components reflects high intake of that component relative to 

recommendations. A perfect HEI score (100% in each component) would be represented by 

the outermost line of the radar plot.
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Table 1.

Demographic, Socioeconomic, and Health Characteristics of Study Participants Overall and Stratified by 

Ethnicity

Overall (n=194) Hispanic (n=130) Non-Hispanic (n=64)

Characteristics Mean (SD) Mean (SD) Mean (SD) p value

Participant Age, years 56.6 (13.7) 55.9 (14.0) 58.0 (13.2) 0.31

Household Size, number 3.6 (2.1) 3.9 (2.1) 2.8 (2.0) 0.0004

Frequency (%) Frequency (%) Frequency (%)

Participant Gender 0.95

Female 151 (77.8) 101 (77.7) 50 (78.1)

Male 43 (22.2) 29 (22.3) 14 (21.9)

Number of Household Members Employed 0.005

0 80 (42.1) 44 (34.9) 36 (56.3)

≥1 110 (57.9) 82 (65.1) 28 (43.8)

Household Benefits
a

AHCCCS/Medicaid 121 (66.5) 89 (73.0) 32 (53.3) 0.01

Social Security 111 (61.0) 72 (59.0) 39 (65.0) 0.46

SNAP/Food Stamps 86 (47.3) 51 (41.8) 35 (58.3) 0.04

Medicare 84 (46.2) 47 (38.5) 37 (61.7) 0.004

WIC 11 (6.0) 11 (9.0) 0 (0.0) 0.02

Veterans Affairs 9 (5.0) 4 (3.3) 5 (8.3) 0.16

Unemployment 4 (2.2) 3 (2.5) 1 (1.7) 0.60

Other 2 (1.1) 2 (1.6) 0 (0.0) 1.0

Food Bank Visits in Past Year 0.12

1 18 (9.3) 13 (10.1) 5 (7.8)

2–5 42 (21.8) 22 (17.1) 20 (31.3)

6–9 39 (20.2) 30 (23.3) 9 (14.1)

10–11 16 (8.3) 13 (10.1) 3 (4.7)

≥12 78 (40.4) 51 (39.5) 27 (42.2)

Household Health Conditions
b

Diabetes 0.18

Yes 77 (40.5) 57 (44.9) 20 (31.8)

No 111 (58.4) 69 (54.3) 42 (66.7)

Unsure 2 (1.1) 1 (0.8) 1 (1.6)

High Blood Pressure 0.05

Yes 114 (59.1) 83 (64.3) 31 (48.4)

No 72 (37.3) 43 (33.3) 29 (45.3)
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Overall (n=194) Hispanic (n=130) Non-Hispanic (n=64)

Characteristics Mean (SD) Mean (SD) Mean (SD) p value

Unsure 7 (3.6) 3 (2.3) 4 (6.3)

High Cholesterol 0.50

Yes 98 (50.8) 68 (52.7) 30 (46.9)

No 87 (45.1) 57 (44.2) 30 (46.9)

Unsure 8 (4.2) 4 (3.1) 4 (6.3)

SNAP- Supplemental Nutrition Assistance Program; AHCCCS- Arizona Health Care Cost Containment System; Missing data <5% except for 
household benefits (n=182); t-tests, Chi-square, or Fisher’s exact tests compared characteristics between Hispanic and Non-Hispanic ethnicity. 
Bolded text indicates statistical significance at p<0.05.

a
Households may select more than one benefit received, total n>182

b
Yes indicates ≥1 person in the household with a condition

J Hunger Environ Nutr. Author manuscript; available in PMC 2023 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Short et al. Page 15

Ta
b

le
 2

.

H
ea

lth
y 

E
at

in
g 

In
de

x 
Sc

or
es

, O
ve

ra
ll,

 b
y 

D
at

e 
of

 M
os

t R
ec

en
t F

oo
d 

Pa
nt

ry
 V

is
it,

 a
nd

 b
y 

E
th

ni
ci

ty

O
ve

ra
ll 

(n
=1

94
)

H
is

pa
ni

c 
(n

=1
30

)
N

on
-H

is
pa

ni
c 

(n
=6

4)

D
ie

t 
Q

ua
lit

y 
C

om
po

ne
nt

 (
M

in
im

um
 

to
 m

ax
im

um
 p

os
si

bl
e 

sc
or

e)
1–

4 
da

ys
 s

in
ce

 fo
od

 
re

ce
ip

t 
(n

=3
7)

5 
or

 m
or

e 
da

ys
 

si
nc

e 
fo

od
 r

ec
ei

pt
 

(n
=9

3)
p-

va
lu

e

1–
4 

da
ys

 s
in

ce
 fo

od
 

re
ce

ip
t 

(n
=1

8)
5 

or
 m

or
e 

da
ys

 
si

nc
e 

fo
od

 r
ec

ei
pt

 
(n

=4
6)

p-
va

lu
e

p-
va

lu
e 

in
te

ra
ct

io
n

O
ve

ra
ll 

D
ie

t 
Q

ua
lit

y 
(0

–1
00

)
52

.6
 (

15
.6

)
55

.5
 (

16
.9

)
53

.5
 (

14
.7

)
0.

52
57

.1
 (

17
.8

)
46

.5
 (

14
.1

)
0.

01
0.

09

A
de

qu
ac

y 
C

om
po

ne
nt

s
M

ea
n 

(S
D

)
M

ea
n 

(S
D

)
M

ea
n 

(S
D

)
M

ea
n 

(S
D

)
M

ea
n 

(S
D

)

To
ta

l F
ru

it 
(0

–5
)a

1.
8 

(2
.1

)
1.

9 
(2

.2
)

1.
7 

(2
.0

)
0.

71
3.

1 
(2

.2
)

1.
4 

(2
.1

)
0.

01
0.

03

W
ho

le
 F

ru
it 

(0
–5

)b
1.

7 
(2

.3
)

1.
6 

(2
.3

)
1.

7 
(2

.2
)

0.
80

2.
9 

(2
.4

)
1.

2 
(2

.1
)

0.
01

0.
02

To
ta

l V
eg

et
ab

le
s 

(0
–5

)c
3.

3 
(1

.9
)

3.
2 

(1
.8

)
3.

4 
(1

.8
)

0.
55

3.
4 

(1
.9

)
3.

0 
(2

.0
)

0.
49

0.
35

G
re

en
s 

an
d 

B
ea

ns
 (

0–
5)

c
2.

0 
(2

.4
)

1.
8 

(2
.4

)
2.

4 
(2

.4
)

0.
20

1.
9 

(2
.3

)
1.

6 
(2

.3
)

0.
63

0.
25

W
ho

le
 G

ra
in

s 
(0

–1
0)

5.
2 

(4
.5

)
6.

0 
(4

.3
)

5.
9 

(4
.5

)
0.

84
4.

5 
(4

.5
)

3.
3 

(4
.1

)
0.

30
0.

47

D
ai

ry
 (

0–
10

)d
4.

8 
(3

.8
)

3.
6 

(3
.2

)
4.

8 
(3

.7
)

0.
09

6.
9 

(3
.8

)
4.

9 
(4

.1
)

0.
07

0.
01

To
ta

l P
ro

te
in

 (
0–

5)
c

4.
2 

(1
.5

)
4.

4 
(1

.3
)

4.
3 

(1
.3

)
0.

76
4.

3 
(1

.1
)

3.
9 

(1
.9

)
0.

43
0.

55

Se
af

oo
d 

an
d 

Pl
an

t P
ro

te
in

 (
0–

5)
e

2.
1 

(2
.4

)
2.

0 
(2

.4
)

2.
5 

(2
.4

)
0.

37
2.

2 
(2

.5
)

1.
2 

(2
.1

)
0.

14
0.

09

Fa
tty

 A
ci

ds
 (

0–
10

)f
4.

5 
(3

.7
)

5.
2 

(3
.7

)
4.

6 
(3

.6
)

0.
43

3.
9 

(3
.5

)
4.

0 
(4

.1
)

0.
96

0.
63

M
od

er
at

io
n 

C
om

po
ne

nt
s

R
ef

in
ed

 G
ra

in
s 

(0
–1

0)
6.

7 
(3

.7
)

7.
3 

(3
.7

)
6.

5 
(3

.9
)

0.
28

6.
8 

(3
.9

)
6.

8 
(3

.6
)

0.
99

0.
54

So
di

um
 (

0–
10

)
3.

1 
(3

.9
)

4.
3 

(4
.5

)
2.

5 
(3

.6
)

0.
02

3.
2 

(4
.0

)
3.

3 
(4

.1
)

0.
92

0.
16

A
dd

ed
 S

ug
ar

s 
(0

–1
0)

7.
5 

(3
.3

)
7.

8 
(3

.2
)

7.
7 

(3
.1

)
0.

93
8.

7 
(2

.0
)

6.
6 

(3
.8

)
0.

03
0.

05

Sa
tu

ra
te

d 
Fa

t (
0–

10
)

5.
6 

(3
.7

)
6.

4 
(3

.7
)

5.
5 

(3
.5

)
0.

20
5.

2 
(3

.2
)

5.
3 

(4
.2

)
0.

95
0.

44

Tw
o-

w
ay

 A
N

O
V

A
s 

w
ith

 a
n 

in
te

ra
ct

io
n 

te
rm

 c
om

pa
re

d 
di

et
 q

ua
lit

y 
by

 e
th

ni
ci

ty
 a

nd
 d

ay
s 

si
nc

e 
la

st
 f

oo
d 

re
ce

ip
t; 

t-
te

st
s 

w
er

e 
pe

rf
or

m
ed

 to
 d

et
er

m
in

e 
di

ff
er

en
ce

s 
w

ith
in

 e
ac

h 
et

hn
ic

ity
 in

 o
ve

ra
ll 

an
d 

co
m

po
ne

nt
s 

of
 d

ie
t q

ua
lit

y 
by

 d
ay

s 
si

nc
e 

la
st

 f
oo

d 
re

ce
ip

t. 
B

ol
de

d 
te

xt
 in

di
ca

te
s 

st
at

is
tic

al
 s

ig
ni

fi
ca

nc
e.

 I
nt

ak
es

 b
et

w
ee

n 
m

in
im

um
 a

nd
 m

ax
im

um
 s

ta
nd

ar
ds

 a
re

 s
co

re
d 

pr
op

or
tio

na
te

ly
; a

ll 
co

m
po

ne
nt

s 
ar

e 
sc

or
ed

 p
er

 1
,0

00
kc

al
 o

r 
pe

rc
en

ta
ge

 o
f 

en
er

gy
, e

xc
ep

t f
or

 F
at

ty
 A

ci
ds

; e
ne

rg
y 

fr
om

 a
lc

oh
ol

 is
 in

cl
ud

ed
 in

 to
ta

l e
ne

rg
y 

in
ta

ke

a In
cl

ud
es

 1
00

%
 f

ru
it 

ju
ic

e

b In
cl

ud
es

 a
ll 

fo
rm

s 
ex

ce
pt

 ju
ic

e

c In
cl

ud
es

 le
gu

m
es

 (
be

an
s 

an
d 

pe
as

)

J Hunger Environ Nutr. Author manuscript; available in PMC 2023 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Short et al. Page 16
d In

cl
ud

es
 a

ll 
m

ilk
 p

ro
du

ct
s,

 s
uc

h 
as

 f
lu

id
 m

ilk
, y

og
ur

t, 
an

d 
ch

ee
se

, a
nd

 f
or

tif
ie

d 
so

y 
be

ve
ra

ge
s

e In
cl

ud
es

 s
ea

fo
od

, n
ut

s,
 s

ee
ds

, s
oy

 p
ro

du
ct

s 
(o

th
er

 th
an

 b
ev

er
ag

es
),

 a
nd

 le
gu

m
es

 (
be

an
s 

an
d 

pe
as

)

f R
at

io
 o

f 
po

ly
- 

an
d 

m
on

ou
ns

at
ur

at
ed

 f
at

ty
 a

ci
ds

 to
 s

at
ur

at
ed

 f
at

ty
 a

ci
ds

J Hunger Environ Nutr. Author manuscript; available in PMC 2023 January 01.


	Abstract
	INTRODUCTION
	METHODS
	Setting, Participants, and Data Collection
	Diet Quality
	Statistical Methods

	RESULTS
	DISCUSSION
	CONCLUSION
	References
	Figure 1.
	Table 1.
	Table 2.

