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Abstract  
The Effects of a Community Pantry Program on Food Insecurity 

Laura Beth Raaen 

 

Objective. The purpose of this study is to describe the effects of a food pantry program on 

household food security, diet and health during COVID-19 in the greater New York City area 

and to understand the facilitators and barriers to accessing this vital safety-net program.  

Methods. This study employed a three-stage design to evaluate clinical-community food pantry 

program, known as the Food FARMacy program, implemented to address food insecurity in 

New York City. Through this program three community organizations recruited participants to 

receive 40 pounds of fresh produce, whole grains, beans, rice and protein on a bi-weekly basis. 

Analysis one was a cross-sectional analysis of baseline data to understand food security, diet, and 

health in those registering for the Food FARMacy program. Analysis two was a longitudinal pre-

post analysis comparing baseline data with 6-month follow-up data to determine the effects of 

food pantry participation on food security, diet, and health. Analysis three was a qualitative case 

study with program participants to understand their experience participating in the program, 

including key facilitators and barriers to participating in a food pantry program during the 

COVID-19 pandemic.  

Data Analysis. For analysis one, descriptive statistics were used to report demographic, food 

security, diet and health characteristics upon program enrollment. 𝒳2tests and independent t-

tests as well as multivariable regression models were used to examine predictors of very low 

food security status and food security score at enrollment. For analysis two, Wilcoxon signed 

rank and McNemar’s tests were used to identify changes in food security, diet, and health from 

baseline to six-months follow-up. Regression models were built to examine the association 



 

 

between attendance and food security status. For analysis three, a subset of 24 participants were 

interviewed using a semi-structured interview format to understand their lived experience with 

the program and barriers and facilitators to participating.  

Results. Through this program, 492 participants were enrolled from July 2020 to April 2021 and 

provided with fresh, healthy food and beverages on a twice monthly basis. The majority of the 

enrollees reported low (42.3%) or very low (45.5%) food security status. At 6-months follow-up, 

the percent of those reporting very low food security status improved significantly from 45.5% to 

13.2% (p < .001). Further, fruit intake two or more times per day increased from 23.7 to 35.1%, 

and the percent of those reporting no fruit intake decreased from 36.6 to 15.4% (p < .001). 

Vegetable intake two or more times in the previous day also increased from 21.5 to 41.8%, with 

the percent of those consuming no vegetables in the previous day declining from 32.6 to 13.2% 

(p < .001). The percent drinking two or more SSBs in the previous day decreased from 23.1 to 

9.5% (p < .001). The percent of participants reporting excellent, very good or good health 

increased from 52.3 to 60.0%, while the percent reporting fair or poor health decreased from 48 

to 40% from baseline to six-months follow-up (p = .017). Qualitative analysis revealed that 

participants valued the fresh, high-quality food that they could prepare themselves and caring 

customer service provided through the program. Transportation and access to childcare were 

reported as intermittent barriers to accessing the pantry program. Overall, participants reported 

very positive experiences with the program and improvements were noted in food security, diet, 

and health from baseline to 6-months follow-up.  

Conclusions. Effective and sustainable solutions are needed to curb household food insecurity. 

Rapid development and implementation of an emergency food pantry program through an 

integrated healthcare system and community organization partnership was feasible and 



 

 

effectively reached high-need patients and community members. Pantry programs can be an 

effective mechanism for addressing disparities in food access and diet among vulnerable 

populations. 
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Chapter 1 

1.1 Introduction  

The COVID-19 pandemic has had significant health, social and economic implications 

globally. It also increased awareness of existing disparities in health and access to essential 

needs, including food and healthcare services. In response to existing and growing needs in many 

communities, community organizations and businesses, including restaurants, hospitals, and 

nonprofits, have partnered to improve access to food and health services during this time of 

crisis. In New York City, an epicenter of the early COVID-19 pandemic, a large hospital system 

partnered with established community organizations to expand a food pantry program to 

additional communities and address unmet needs. This study aims to understand the impact of a 

clinical-community partnership pantry program implemented during the COVID-19 pandemic on 

food security, diet, and health.  

The economic impacts of the COVID-19 pandemic have influenced how, where, and 

when business is conducted. To reduce the morbidity and mortality of the COVID-19 virus, 

many national, state, and local governments implemented stay-at-home orders to stop the spread 

of disease in the early months of the pandemic. These orders called for residents to stay home, 

avoiding all nonessential travel and business, and required the closure of nonessential businesses. 

Impacts of these vital public health measures have been felt across the world, even in areas with 

relatively low rates of COVID-19. In fact, when the association between state-level mortality 

rates and economic impact was examined, only weak correlations were observed (Udalova, 

2021). In the United States, many Americans lost their jobs either temporarily or permanently, 

with all states reporting statistically significant decreases in employment during the pandemic 

(Udalova, 2021). Unemployment rates sharply rose from 4.4% in March 2020 to a high of 14.8% 
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in April 2020, even higher than those seen during the Great Recession (Falk et al., 2021). Key 

disparities in unemployment also emerged during the pandemic. Among those without a high 

school degree, the unemployment rate reached 21.2%, which was substantially lower than the 

8.4% employment rate among those with a bachelor’s degree or higher in April 2020. Disparities 

in unemployment by race and ethnicity were also reported, with 18.9% of Hispanic workers and 

16.7% of Black workers unemployed, as compared to 14.2% of White workers (Falk et al., 

2021). Of note, these inequalities continued to persist from April to December 2020 (Falk et al., 

2021). The COVID-19 pandemic exacerbated existing employment and economic disparities.  

These economic impacts are especially concerning as they are likely to be felt long-term. 

A recent multi-country analysis of the economic impacts of the COVID-19 pandemic indicated 

that this global recession will be long-lasting. The authors found that all 33 countries included in 

the analysis experienced negative economic consequences from the pandemic. Further, using 

predictive models, Rebucci et al. found that the United States is likely to experience longer 

economic effects of the COVID-19 pandemic than other countries, such as China (Rebucci et al., 

2020). While unemployment rates in the United States have declined from their peak in April 

2020, they have not reached pre-pandemic levels. Forty-eight states still have fewer payroll jobs 

when compared to February 2020, with approximately half of states reporting fewer jobs than in 

the Great Recession (Ettlinger, 2021). The impact of high unemployment rates combined with 

few jobs can be observed in a drop in the Gross Domestic Product (GDP) from 2019 to 2020 by 

2.4%. In New York State, the decline in the state GDP from 2019 to 2020 was one of the largest 

in the country at 5.9% (Ettlinger, 2021). These observed declines in job availability and the 

economy overall will likely take significant time to rebound to pre-pandemic levels, leaving 

many families in a prolonged period of economic crisis.  
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As economic disparities widened, concern increased about the impact these 

socioeconomic inequities could have on health outcomes. One of the first documented studies 

considering nonmedical care factors related to health outcomes was conducted by Thomas 

McKeown in the mid-19th century. His seminal studies found that increases in life expectancy 

documented in the 19th century predated the introduction of advanced medical care and were 

instead linked to improvements in housing, sanitation, and nutrition (Braveman & Gottlieb, 

2014). Over the past 20 to 30 years, healthcare professionals, researchers, and policymakers have 

begun to recognize that medical care is not the only factor that is important to promoting positive 

health outcomes (Braveman et al., 2011). Social determinants of health include conditions 

individuals are born into and live in that influence their health status (Braveman et al., 2011). 

This includes their socioeconomic status, education, neighborhood, social networks, and access 

to essential services (Artiga & Hinton, 2018). In fact, previous research indicates that while there 

are a range of factors influencing health outcomes, including genetics, behavior, social 

determinants of health, and healthcare; healthcare is only weakly associated with health 

outcomes (Artiga & Hinton, 2018). A review of the literature suggests that only 10% to 15% of 

preventable mortality in the United States is linked to healthcare (Braveman & Gottlieb, 2014; 

McGinnis et al., 2002). Clear patterns have been documented in the relationship between health 

and income, employment status, race/ethnicity, and education. While strong associations 

between social determinants of health and health outcomes have been confirmed, this evidence 

rests primarily on observational studies. Thus, firm conclusions about causation have yet to be 

established. Despite these limitations, the existing evidence clearly links social determinants of 

health, including changes in economic status, to health outcomes.   
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Social determinants of health have been on the forefront of public discourse during the 

COVID-19 pandemic. As public health officials began tracking morbidity and mortality from 

COVID-19, clear trends emerged, highlighting the role of social determinants play in shaping 

health outcomes. Several studies examined the impact of socioeconomic status on COVID-19 

outcomes. A retrospective cohort study of patients from a New York City health system found 

that COVID-19–positive patients who resided in high-poverty areas were significantly younger, 

had more comorbidities, and were more likely to identify as female or a racial minority (Little et 

al., 2021). Of note, living in a high poverty area was not linked to an increased risk of COVID-

19 hospitalization in this cohort (Little et al., 2021). However, another retrospective study of 

patients at four hospitals in Michigan found that those living in areas with lower median income 

were significantly more likely to require mechanical ventilation (lowest quartile: 25.4%, highest 

quartile: 16.0%, p < .001) and to be admitted to the Intensive Care Unit (ICU; 35.2%, 19.9%, p < 

.001; (Quan et al., 2021). Even after adjustments were made for age, sex, race, and 

comorbidities, higher neighborhood income was significantly associated with mechanical 

ventilation (Odds ratio (OR) = 0.95, 95% Confidence Interval (CI) 0.91, 0.99, p = .02) and ICU 

admission (OR = 0.92, 95% CI 0.89, 0.96, p < .001; (Quan et al., 2021). Differential patterns also 

emerged by race and ethnicity. Among predominantly Black counties in the United States, the 

COVID-19 infection rate was 3 times higher than it was in White counties (Yancy, 2020). 

Further, mortality was 6 times higher in predominately Black communities than White 

communities (Abrams & Szefler, 2020; Yancy, 2020). Finally, COVID-19 outcomes were worse 

among those with several key chronic conditions, including chronic respiratory diseases and 

asthma, conditions which are linked to poorer socioeconomic status (Abrams & Szefler, 2020). 
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This emerging evidence is concerning as it suggests that several key social determinants of 

health are linked to poorer health outcomes.  

A key social determinant of health that has received worldwide news coverage during 

this pandemic is access to nutritious food. As many businesses were placed on hold and families 

scrambled to stock their homes with essentials, reports of food shortages materialized. The 

United Nations World Food Program projected that the COVID-19 pandemic may have led to 

acute food shortages for up to 265 million people worldwide (World Food Programme, 2020a). 

Further, the price of food, both food prepared at home and away from the home, rose 

significantly. In 2020, the cost of food at home rose 3.5% while the cost of food away from 

home increased 3.4%, raising concerns about how economically disadvantaged families can 

afford to feed themselves (USDA, 2021d). Nutrition, hunger, and health experts expressed 

concerns that these food shortages and lack of economic opportunities may influence food 

security.  

Historically, the term “food security” was used to discuss whether a country could 

provide enough food to meet its population’s needs (Pinstrup-Andersen, 2009). Over time, 

considerations of food availability and access at an individual level were considered and added to 

the definition (Pinstrup-Andersen, 2009). Modern definitions typically classify individuals as 

food secure or food insecure. Food security refers to having physical and economic access to 

enough food at all times to meet an individual’s or household’s needs. In contrast, food 

insecurity is a condition in which individuals experience inadequate food due to a lack of money, 

benefits, or resources (Craig Gundersen & James P Ziliak, 2015). Food insecurity goes beyond 

hunger; it also includes disruptions in meal patterns as well as the ability to access balanced 

meals (Craig Gundersen & James P Ziliak, 2015). Even before the COVID-19 pandemic, many 
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American households experienced food insecurity, with 14.6% reporting food insecurity during 

2019 (USDA, 2021a). Food insecurity is especially prevalent among racial and ethnic minorities, 

low-income households, renters, and those with lower levels of education (Gundersen & Ziliak, 

2015). Unfortunately, many of the same populations that have historically experienced food 

insecurity have also been disproportionately affected by the COVID-19 pandemic. 

Several research studies have investigated the effects of COVID-19 on food security in 

the United States. Early in the pandemic in March 2020, a nationally based web survey found 

that among adults falling below 250% of the federal poverty line, 44% were food insecure. 

Among these adults, 19% with very low food security reported not being able to follow public 

health guidelines to shop for food every 2 weeks (Wolfson & Leung, 2020). A nonrepresentative, 

opt-in national survey found that there was no significant increase in food insecurity among all 

households between 2016, 2017, and May 2020. However, among households with children, 

very low food security rose by 4-percentage points, from 9.0% in 2017 to 13.4% in 2020 (Ahn & 

Norwood, 2021). Finally, a third national study of a convenience sample of 1,965 adults found 

that among those who were food secure prior to the pandemic, 41% were at risk for food 

insecurity after the COVID-19 pandemic began (Lauren et al., 2021). Several significant 

predictors of incident risk for food insecurity were noted, including race, income, relationship 

status, living with children or others, anxiety, and depression (Lauren et al., 2021). These 

findings are especially concerning in the midst of the pandemic given the associations between 

socioeconomic status, diet, and health. 

Increasingly, there have been calls to improve health equity by providing both healthcare 

and ancillary services to deliver a more holistic approach to improving health outcomes. In an 

article considering social determinants of health and COVID-19, Paremoer et al. called for new 
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measures that help promote a more equitable future, including designing policies and programs 

to improve equity in living conditions and employment opportunities (Paremoer et al., 2021). 

Others have criticized the response to addressing health and food system equity during the 

pandemic. Kinsey et al. called the response to food insecurity during the COVID-19 pandemic 

“an uneven patchwork of responses” (Kinsey et al., 2020). While steps have been taken at the 

federal and state level to expand access to and the size of benefit programs, high needs still 

remain (Kinsey et al., 2020). Access issues have been exacerbated as access to traditional safety-

net programs, such as free or reduced-price meals provided through the National School Meals 

Program may be limited for some families. Further, in the context of the closure of nonessential 

business, access to nutrition programs is complex and families may need to rely on multiple 

programs and support systems to ensure they can feed themselves in the midst of this economic 

and health crisis.  

 

1.2 Rationale for This Study 

In the greater New York City area, the economic decline, especially in the restaurant 

industry, caused much alarm. Increased threats to food security are of particular concern in the 

greater New York City region where food insecurity has been historically high. Even before the 

pandemic, 1.2 million New Yorkers were food insecure and 1.4 million New Yorkers used food 

pantries or soup kitchens (New York City Department of Health and Mental Hygiene, 2020). 

Clear disparities exist in food access by race and ethnicity, with 32% of Hispanic adults and 21% 

of Black adults reporting food scarcity in New York (New York State Health Foundation, 2021). 

During the pandemic, estimates have reported that food insecurity rose, affecting nearly 1 in 4 

residents (NY Times, 2020). While food insecurity sharply increased, access to important safety 
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net programs was limited, including the National School Breakfast and Lunch Programs and 

food banks. Concerns also emerged about how increased need and decreased access may impact 

those most vulnerable, including families with children.  

Amid the pandemic, many new and existing food pantry programs served New York 

City’s most vulnerable community members. Food pantries are a key safety net for combatting 

food insecurity by providing food and other essential resources and services to high-need 

populations. Previous research indicates that food pantry programs can reduce food insecurity 

(Eicher-Miller, 2020; Martin et al., 2013; Wright et al., 2018) improve diabetic control (Eicher-

Miller, 2020), improve dietary variety (Wright et al., 2018), increase fruit consumption (Martin 

et al., 2013; Wright et al., 2018), increase vegetable consumption (Martin et al., 2013), and 

improve self-sufficiency (C. Gundersen & J. P. Ziliak, 2015). An unpublished evaluation of a 

pilot community pantry program conducted in New York City found that participation in a 

community pantry program was associated with decreases in food insecurity and sugar-

sweetened beverage consumption. However, few studies evaluate the effects of food pantry 

programs on food insecurity, dietary changes, health, and healthcare use, especially in urban 

environments. The degree to which food pantries impact dietary changes and health remains 

unclear (Eicher-Miller, 2020). Further, no studies have been published to date that evaluate the 

effects of community pantry programs during the COVID-19 pandemic.  

In response to growing healthcare and socioeconomic needs, many hospitals and 

community organizations across the country expanded their services and outreach into their 

communities. In New York, New York-Presbyterian (NYP) is an academic health care system 

with 10 campuses affiliated with Columbia University, Vagelos College of Physicians and 

Surgeons, and Weill Cornell Medicine located in New York City and Westchester. NYP and its 
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affiliates are consistently recognized as leaders in medical education, groundbreaking research, 

and innovative, patient-centered clinical care. 

In response to the COVID-19 pandemic within NYP, the Choosing Healthy and Active 

Lifestyles for Kids (CHALK) program aims to address these disparities and reduce obesity 

through working with families, communities, schools, and clinics. Using a nonprescriptive 

approach, CHALK focuses on promoting wellness at a systemic level while leveraging 

community partnerships. Beginning in 2017, CHALK increasingly recognized the importance of 

pairing wellness programs, such as nutrition education and physical activity interventions, with 

programs that provided community members with access to healthy food through partnerships 

with established community organizations. These partnerships were invaluable in rapidly 

responding to increased food-related needs during the COVID-19 pandemic. In May 2020, 

NYP’s CHALK program launched a joint response in the form of a clinical-community pantry 

program, known as the Food FARMacy, to respond to social needs in the community, 

specifically household food insecurity.  

 

1.3 Purpose of This Study  

The overall goal of this evaluation is to examine changes in household food security, health 

outcomes, and dietary outcomes during COVID-19 in New York City among participants in a 

novel clinical-community entitled the Food FARMacy program. This unique program was 

implemented through a partnership between a large hospital network and several community-

based partners.  
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1.4 Study Overview  

In this research, data were collected about the Food FARMacy pantry program, which 

provided nutritious food free of charge to individuals and families experiencing food insecurity 

living within select neighborhoods in lower Manhattan, Queens, and Brooklyn. This program 

was administered through a partnership between a large hospital system and several community-

based organizations. The goal of the program was to address increased rates of food insecurity 

observed among patients and reported throughout New York City during early 2020.  

The Food FARMacy program was initiated in response to the COVID-19 pandemic and 

began in July 2020. Individuals and families experiencing food insecurity were identified by 

community-based organizations with established connections to their community as well as by 

hospital healthcare providers, including physicians, nurses, social workers, community health 

workers, dietitians, and health navigators. Potential participants were screened for their level of 

food security and their ability and willingness to commit to participating in the pantry program. 

Those identified as having low or very low food security and being interested in participating 

were enrolled.  

Eligible participants received food aimed at matching the United States Department of 

Agriculture (USDA) MyPlate guidelines biweekly at community-based organization (CBO) 

sites. The food provided in each distribution included 40 pounds of fruit, vegetables, fresh herbs, 

whole grains, milk, canned fish, eggs, and canned and dried beans. Each distribution includes 

enough food for 2 to 4 days for a family of four. In addition to providing food, community 

organizations also provided healthy recipes, baby care packages with diapers and wipes for those 

with young children, and informational materials about COVID-19 in multiple languages. 

Delivery was available for participants who were not able to come in person to improve access 
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and engagement. The Food FARMacy program was designed to provide comprehensive, 

community-driven services to some of New York’s most vulnerable residents. This study focuses 

on sharing the experiences of this underrepresented population and evaluating the effects that the 

Food FARMacy program had on their food security, diet, and health. To accomplish this aim, 

three primary analyses were conducted:  

• Analysis One: a cross-sectional analysis of baseline survey data to understand food 

security, diet, and health among those registering for this food pantry program as well as 

predictors of food security status;  

• Analysis Two: a pre-post analysis comparing baseline survey data with 6-month follow-

up survey data to determine the long-term effects of food pantry participation on food 

security, diet, and health; and  

• Analysis Three: a qualitative case study with program participants and staff to understand 

facilitators and barriers to implementing and participating in a food pantry program 

during the COVID-19 pandemic.  

 

1.5 Research Questions  

To better understand the relationship between food pantry participation and food security, 

diet, and health, this study proposes to ask several key questions using both quantitative and 

qualitative data.  

1.5.1 Analysis 1: Cross-sectional Research Questions 

1. What are the diet and health characteristics of those registering for the Food FARMacy 

program? 
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2. What are the predictors of household food security among those registering for the Food 

FARMacy program? 

1.5.2 Analysis 2: Quantitative Pre-Post Research Questions 

1. Does food security improve among Food FARMacy participants at a 6-month follow-up? 

a. Does program attendance predict improvement in food security at 6-month 

follow-up? 

2. Do self-reported dietary outcomes, including fruit, vegetable, fruit juice, and sugar-

sweetened beverage intake, and health change among Food FARMacy participants from 

baseline to 6-month follow-up? 

1.5.3 Analysis 3: Qualitative Research Questions  

3. What are participants’ experience with, including barriers and facilitators to participating 

in, the Food FARMacy program during the COVID-19 pandemic in an urban 

environment? 

4. How are participants feeding their families during the COVID-19 pandemic? 
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Chapter 2 

This chapter summarizes the literature on food insecurity and consequences of food 

insecurity on diet and health outcomes. Additionally, this chapter highlights the effects of pantry 

programs on food insecurity as well as diet and health outcomes. Sections in this chapter include 

a background overview of the literature, introduction to the problem, research hypotheses, 

abbreviated study methods, rationale, significance of this study, and definition of terms. 

2.1 Background 

2.1.1 Introduction to Food Insecurity  

Food insecurity is a condition in which individuals experience inadequate food due to a lack 

of money, benefits, or resources (Gundersen & Ziliak, 2015). Food insecurity goes beyond 

hunger; it also includes disruptions in meal patterns as well as the ability to access balanced 

meals. Food insecurity is a pervasive public health issue, affecting 10.5% of U.S. households 

during 2019. Of particular concern, 4.1% of U.S. households fall within the very low food 

security category, indicating that they experience significant disruptions in eating patterns and a 

reduction in food intake due to a lack of resources (USDA, 2021c). Food insecurity is especially 

prevalent in New York City, with estimates of individuals experiencing food insecurity during 

the 2020 COVID-19 pandemic reaching 2 million (Mann, 2020). Food insecurity 

disproportionately affects minority populations. Previous research indicates that food insecurity 

is higher among low-income households, African-Americans, Hispanics, renters, and those with 

lower levels of education (Gundersen & Ziliak, 2015). Food insecurity is also more prevalent 

among households with children when compared to those without children (Gundersen & Ziliak, 

2015). These disparities are especially concerning as food insecurity can have lifelong physical 
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and mental health consequences and may exacerbate existing health conditions among 

marginalized populations.  

The USDA classifies food security and insecurity into four levels: 

▪ Food Security 

o High food security: no signs of food-access issues or restrictions. 

o Marginal food security: one or two signs of food-access issues or restrictions. 

This often includes worrying over having enough food or household shortages. 

No or few signs of changes in reported diet or food intake. 

▪ Food Insecurity 

o Low food security: signs of decreased quality, variety, or desirability of diet. 

Little or no indication of reduced food intake. 

o Very low food security: several signs of interrupted eating patterns and reduced 

food intake (USDA, 2021b). 

Signs of food insecurity can include a range of factors. One primary sign of food insecurity 

is running out of food or expressing concerns about running out of food. Food insecurity also 

considers the nutritional composition and size of the meal. Those experiencing food insecurity 

may reduce the size of their meals, eat less than they think they should, or skip meals due to a 

lack of resources. Some may even forgo eating for the whole day due to a lack of access. 

Additionally, food insecurity can describe conditions in which individuals cannot afford to eat 

nutritionally balanced meals (USDA, 2021b). Food insecurity can be transitory or chronic. In a 

USDA study, 29% of those experiencing food insecurity reported that they did not eat for a 

whole day in 3 or more months in the past year because there was not enough money for food 
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(USDA, 2021b). Access to food can vary by the time of year, known as seasonal food security, 

in which food security varies based on seasonal changes in climate, crops, employment 

opportunities, and disease patterns. (World Health Organization, 2008) While severity and 

duration of food insecurity may vary, it is increasingly clear that food insecurity affects many 

households around the world.  

Specific causes of food insecurity may vary by household, but generally stem from a lack of 

resources. High poverty, unemployment or part-time employment, and living in an area with 

high costs of living are associated with food insecurity (Holben & Marshall, 2017). Additionally, 

food insecurity may be triggered by a national or local occurrence, such as a recession, crop 

shortage, inflation, or war (Holben & Marshall, 2017). For example, food insecurity rates 

increased in the United States during the 2008 recession and the following years (Holben & 

Marshall, 2017). Increased cost of other essentials including rent, gasoline, utilities, personal 

hygiene products, diapers, and other household goods may also impair some households’ ability 

to purchase food, especially near the end of the month when other bills may be due (Fiese et al., 

2014; Holben & Marshall, 2017). Households may have to choose between food and other 

essential needs. In a study of food insecure households, 69% reported making tradeoffs between 

paying for food and utilities, and 66% reported making tradeoffs between food and medications 

or medical bills (Holben & Marshall, 2017). In recent years, climate change and extreme weather 

events have affected access to food and water, damaging crop supplies and interfering with food 

delivery infrastructure, further exacerbating existing socioeconomic, health, and dietary 

disparities (Ruwoldt, 2013).  
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2.1.2 Food Insecurity and Dietary Changes  

 Food insecurity can impact the availability, access, and decision to purchase food. This 

can influence the quality of individual diets as well as consumption of vital macro and 

micronutrients. There are three recent literature reviews examining the relationship between food 

insecurity and dietary outcomes (Eicher-Miller & Zhao, 2018; Hanson & Connor, 2014; Johnson 

et al., 2018). Johnson et al. (2018) evaluated the association between food insecurity and dietary 

outcomes in US and Canadian adult women (Johnson et al., 2018). In their review, Johnson et al. 

identified 24 observational studies on the topic published between 1995 and 2016 (Johnson et al., 

2018). Eicher-Miller et al. (2018) assessed the evidence for a dose–response relationship 

between food insecurity and dietary outcomes among children aged 1 to 5 years, 6 to 11 years, 

and 12 to 19 years (Eicher-Miller & Zhao, 2018). The authors identified 16 articles published by 

January 2017 that focused on dietary outcomes in children (Eicher-Miller & Zhao, 2018). 

Finally, Hanson et al. (2014) examined the effects of food insecurity on diet quality among US 

adults and children in 26 articles published through August 2013 (Hanson & Connor, 2014). The 

authors reported 170 associations between food insecurity and dietary outcomes among adults 

and 130 among children (Hanson & Connor, 2014). This section will describe the existing 

evidence of the effects of food insecurity on dietary metrics. 

 Overall diet quality is a key outcome of interest when measuring the effects of food 

insecurity. Diet quality can be measured using several validated tools, including the Healthy 

Eating Index (HEI), the Diet Quality Index (DQI), the Healthy Diet Indicator (HDI), and the 

Mediterranean Diet Score (Gil et al., 2015). Among the 26 articles included in their systematic 

review, Hanson et al. identified 50 adverse associations out of 170 associations studied (29.4%) 

between food insecurity and dietary quality in adults (Hanson & Connor, 2014). In children, 
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these adverse associations were less, with only 21 adverse associations reported among 130 

associations (16.2%) examined between food insecurity and diet quality (Hanson & Connor, 

2014). In their review of adult women, Johnson et al. noted that of the nine included studies 

examining dietary quality, only two found a significant difference in quality as measured by total 

HEI scores between food insecure and secure women (Johnson et al., 2018). In studies focused 

on children the results are also mixed and inconclusive (Eicher-Miller, 2020). When examining 

these associations, it is important to consider relevant confounders, such as poverty. For 

example, a cross-sectional analysis of data from the National Health and Nutrition Examination 

Survey (NHANES) indicated that while poverty predicts poor nutrition among preschool 

children, food insecurity is not predictive of poor diet quality as measured by the HEI when 

poverty is controlled for (Bhattacharya et al., 2004). Controlling for relevant confounders is 

essential, as many studies examining food insecurity and dietary outcomes are cross-sectional or 

case series studies.  

 A related factor to diet quality is macronutrient consumption. Macronutrients include 

protein, fat, and carbohydrates. Recommended levels for these essential nutrients have been 

established by the Institute of Medicine. These recommendations include 5 to 12 g of 

carbohydrates per kg of body weight and 1.2 to 1.8 g of protein per kg of body weight (Manore, 

2005). Additionally, acceptable macronutrient distribution ranges have been established for each 

macronutrient, including 45% to 65% of total energy from carbohydrates, 10% to 35% from 

protein, and 20% to 35% from fat (Manore, 2005). Hanson et al.’s review reported found no 

significant evidence supporting a relationship between food insecurity and protein or 

carbohydrate consumption, and only limited evidence connecting food insecurity with unhealthy 

fat intake among adults and children (Hanson & Connor, 2014). However, when reviewing the 
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effects of food insecurity on macronutrients in women, Johnson et al. noted that three of the six 

included studies examining carbohydrate consumption reported higher carbohydrate intake 

among food-insecure women when compared to their food-secure counterparts (Johnson et al., 

2018). With regard to protein consumption, only two included studies in the Johnson et al. 

review reported significantly lower protein intake among food-insecure women, while five 

studies reported no significant association (Johnson et al., 2018). Johnson et al. also reported 

mixed findings with regard to fat intake, with only two of the eight included studies reporting 

significantly lower fat consumption in food insecure women (Johnson et al., 2018). While 

macronutrient distributions are important to maintaining overall health, it is also important to 

consider the types of foods individuals are eating to meet these recommendations.  

 A key area of concern with food insecurity is fruit and vegetable consumption, as fruits 

and vegetables are often more expensive than processed alternatives and may not be available in 

some neighborhoods. A 2018 review of the effects of food insecurity on children’s dietary intake 

found evidence supporting a strong dose–response relationship connecting higher food insecurity 

with lower vegetable intake in children 1 to 5 years of age (Eicher-Miller & Zhao, 2018). The 

results among studies including children aged 6 to 11 years and 12 to 19 years of age were 

mixed, and evidence of dose–response relationships in these age groups were not found (Eicher-

Miller & Zhao, 2018). Of note, Hanson et al. concluded there was significant evidence 

supporting the relationship between food insecurity and decreased fruit consumption among 

children (Hanson & Connor, 2014). A recent cross-sectional study of third through fifth grade 

students considered more specific categories of fruits and vegetables and reported that food-

insecure children had lower intake of green vegetables and beans when compared to food-secure 

children aged (2.3 vs. 1.9 servings per week, p = .016) (Landry et al., 2019). However, 
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differences in total fruit and whole fruit consumption failed to reach significance (p = .059; p = 

.0132) (Landry et al., 2019). While the evidence for this dose–response relationship between 

food insecurity and fruit and vegetable consumption is growing, there may be moderating 

factors. Asfour et al. also found a relationship between food insecurity and fruit and vegetable 

consumption among children attending a daycare program but noted that this relationship was 

moderated by the birthplace and race/ethnicity of the caregiver (Asfour et al., 2015). Additional 

high-quality research is needed to learn what other factors may moderate the relationship 

between food insecurity and fruit and vegetable consumption in children.  

Among adults, similar trends have been documented. Johnson et al. noted that nine of 11 

included studies reported that food insecure women had lower intake of fruits and vegetables 

when compared with their food secure counterparts, with only five of these studies finding 

significant relationships (Johnson et al., 2018). Intake of fruit and vegetables was six to 36% 

lower in food insecure women as compared to food secure women in the studies included in this 

review (Johnson et al., 2018). However, 13 of the 24 included studies were ranked as low 

quality, with many failing to control for relevant confounders (Johnson et al., 2018). Recent 

cross-sectional studies in adults have supported the relationship between food insecurity and 

decreased fruit and vegetable consumption. In a statewide study of California veterans, Becerra 

et al. found that among a population falling below 200% of the federal poverty level (FPL), the 

mean intake of fruits and vegetables was lower among those who were food-insecure when 

compared to those who were not (fruit: 4.44 vs. 6.41 servings per week; vegetables 5.7 vs 6.08 

servings per week) (Becerra et al., 2017). Another cross-sectional study of 1,568 young adults in 

Minnesota also reported that fruit and vegetable consumption was lower among food-insecure 

respondents as compared to food-secure participants (1.8 vs. 2.1 servings per 1,000 kcal/day) 
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(Larson et al., 2020). Based on the results of these studies, designing interventions to promote 

access and consumption of fruits and vegetables among food-insecure households may be an 

important strategy for improving diet quality.  

A final key area of dietary concern with respect to food insecurity is the consumption of 

added sugar. Among children aged 6 to 11 years, Eicher-Miller et al reported consistent evidence 

of higher added sugar intake among food -insecure children (Eicher-Miller & Zhao, 2018). For 

example, a study of Latino and Hispanic children aged 9 to 11 years found that food-insecure 

children consumed an average of eight additional grams of added sugar daily when compared to 

food-secure children (Eicher-Miller & Zhao, 2018; Fram et al., 2015). Consistent with these 

findings, Sharkey et al. also reported increased intake of added sugar among children 

experiencing very low food security as compared to food-secure children. Children with very 

low food security consumed 18.7% of their calories from added sugar, while food-secure 

children consumed 11.8% of their calories from added sugar (Eicher-Miller & Zhao, 2018; 

Sharkey et al., 2012). Among adults, similar trends have been noted. A study of adult 

participants in the Supplemental Nutrition Assistance Program (SNAP) found a significant 

relationship between food security and meeting recommendations for sugar-sweetened beverage 

consumption (OR = –52.63; SE = 24.5; P < .05; (Davy et al., 2015). Larson et al also reported 

increased mean added sugar consumption and consumption of sugar-sweetened drinks among 

food-insecure young adults when compared with food-secure young adults (added sugar: 28.8 vs. 

33.5g/1000kcal/day, p < .001; sugar-sweetened beverage: 0.3 vs. 0.4/day, p = .004) (Larson et 

al., 2020). This existing evidence suggests that food-insecure adults and children may have an 

increased intake of added sugar and sugar-sweetened beverages.  
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 While further research is needed to examine the relationship between food insecurity and 

dietary outcomes, there are negative trends observed in the existing research. Additional 

longitudinal studies are especially needed, as many of the existing research evidence relies on 

cross-sectional studies. Controlling for all the relevant confounders can be complicated in studies 

of food-insecure households, as food insecurity may be conflated with poverty and other 

socioeconomic disparities. Despite these challenges, evidence suggests that food insecurity may 

impair diet quality. This is unsurprising given the differences in available resources between 

those who are food-secure as compared to those who are not. A 2016 study found that the 

median spending in the US on food was $50 per person every week. However, food-secure 

households spent 29% more than the median reported household spending (Coleman-Jensen et 

al., 2016; Holben & Marshall, 2017). These differences in access and intake are important 

because they may be associated with negative health outcomes.  

2.1.2 Food Insecurity and Health 

A primary consequence of interest with respect to food security is physical and mental 

health. Gundersen et al. conducted a 2015 review of the literature and noted several associations 

between food insecurity and poorer overall health in adults and children (C. Gundersen & J. P. 

Ziliak, 2015). Cook et al. also reviewed the literature on food insecurity and health among 

children and found that even marginal food security was associated with increased health and 

developmental risks among children less than 48 months of age as well as their female caregivers 

(Cook et al., 2013). Among children, mean health-related quality of life scores were significantly 

lower among food-insecure children when compared with food-secure children, even after 

adjusting for age, ethnicity, gender, and income (80.3, SE = 1.4 vs. 84.4, SE = 0.6; p = .005; 

(Casey et al., 2005). Gundersen et al. noted that less research has focused on the relationship 
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between food insecurity and health in adults. However, several studies have linked higher food 

insecurity with an increased likelihood of being in fair or poor health (C. Gundersen & J. P. 

Ziliak, 2015). Additionally, higher food insecurity, also known as very low food security, has 

been linked to a range of health conditions in adults, including depression, hypertension, 

hyperlipidemia, and even poorer sleep outcomes (Darling et al., 2017; Ding et al., 2015; C. 

Gundersen & J. P. Ziliak, 2015). Much of the existing research focuses on specific health 

conditions instead of overall self-reported health. 

Previous research has focused especially on the effects of food insecurity on diet-related 

diseases, especially obesity and diabetes. While much research and attention has been devoted to 

studying the relationship between food insecurity and obesity, the results are conflicting (Brown 

et al., 2019; C. Gundersen & J. P. Ziliak, 2015). Some studies reported increased obesity rates 

among food-insecure individuals, while other studies have found no significant differences 

between food-secure and food-insecure adults (Asfour et al., 2015; Darling et al., 2017; Franklin 

et al., 2012; Hanson et al., 2007; Hernandez et al., 2017a; Hernandez et al., 2017b; Laraia et al., 

2010). In a review of 19 articles examining the association between food insecurity and obesity, 

Franklin et al. noted that overall, the evidence supported a positive association between food 

insecurity and obesity, but this was not a clear linear relationship (Franklin et al., 2012). These 

results vary by race, gender/ethnicity, and age (Brown et al., 2019). For example, several studies 

suggest that there is a significant relationship between food insecurity and overweight and 

obesity in women, but not in men (Hernandez et al., 2017b; Smith et al., 2016). Other factors that 

may influence the relationship between food insecurity and health and weight outcomes include 

gender, marital status, and participation in food benefit programs (Franklin et al., 2012; Hanson 

et al., 2007). Additional research is needed to better understand this relationship. Food insecurity 
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has also been linked to other diet-related diseases, including anemia, nonalcoholic fatty liver 

disease, and diabetes (Flint et al., 2020; Golovaty et al., 2020; C. Gundersen & J. P. Ziliak, 

2015). Food insecurity is also associated with poor glycemic control among those with diabetes, 

suggesting a lack of adequate resources for food impacts individuals’ ability to manage their 

chronic conditions (Flint et al., 2020).  

 Researchers have also begun to explore the potential mechanisms by which food insecurity 

affects health. Existing research has theorized that the cycle of food insecurity, including periods 

of deprivation and irregular access to food, may contribute to weight gain (Brown et al., 2019). 

Further, this lack of consistent access, especially to healthy food options, may lead to a reliance 

on affordable energy-dense processed foods, which may contribute to increased rates of chronic 

conditions (Brown et al., 2019). However, the exact mechanisms remain unclear. Gowda et al. 

provided some insight into a potential mechanism by examining correlates of inflammation and 

food insecurity among 12,191 adult participants of the National Health and Nutrition 

Examination Survey (NHANES) (Gowda et al., 2012). Food insecurity was associated with key 

markers of inflammation, including higher levels of C-reactive protein (adjusted odds ratio 

[AOR] = 1.21; 95% CI = 1.04, 1.40) and of white blood cell count (AOR = 1.36; 95% CI = 1.11, 

1.67; (Gowda et al., 2012). Additionally, researchers have begun to identify key mediators in the 

relationship between food insecurity and health. With respect to obesity, Franklin et al. noted in 

their review of 19 studies that gender, marital status, stressors, and participation in food benefit 

programs may alter the associated between food security and obesity (Franklin et al., 2012). 

Notably, SNAP participation was associated with poorer obesity outcomes (Franklin et al., 

2012). Further research examining the mechanisms for these mediators is needed.  
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In addition to examining the relationship between food insecurity and health outcomes, 

increasingly research has examined the relationship between food insecurity and healthcare use. 

In a longitudinal cohort study, Berkowitz et al. examined the relationship between healthcare 

use, cost, and food insecurity among a nationally representative sample of 11,781 participants. 

The authors found that food insecurity was associated with significantly more emergency 

department visits (Incidence Rate Ratio [IRR] = 1.47, 95% [CI] 1.12 – 1.93), hospitalizations 

(IRR = 1.47, 95% CI 1.14 – 1.88), and days hospitalized (IRR = 1.54, 95% CI 1.06 – 2.24; 

(Berkowitz et al., 2018). These models were adjusted for demographics, education, income, 

health insurance, region, and rural residence. Further, food insecurity was associated with 

increased odds of having healthcare expenditures in the top 10% (OR = 1.73, 95% CI 1.31 – 

2.27), 5% (OR = 2.53, 95%CI 1.51 – 3.37), and 2% (OR = 1.95, 95% CI 1.09 – 3.49; (Berkowitz 

et al., 2018). Similar patterns were reported by Peltz et al. among children, with food-insecure 

children having higher rates of emergency department visits (AOR = 1.37, 95% CI 1.03 – 1.82) 

and reduced access to routine care when wanted (AOR = 0.55, 95% CI 0.28 – 0.82; (Peltz & 

Garg, 2019). Higher rates of emergency department visits and hospitalizations among food-

insecure adults and children is concerning, as they may lack access to important resources 

needed to promote positive health outcomes, including health insurance, a primary care provider, 

and the food needed to nourish themselves and their families.  

2.1.3 Programs for Addressing Food Insecurity 

To cope with these food access and health challenges, households may seek assistance 

from national or local assistance programs, nonprofit or religious organizations, and even family 

or friends (Holben & Marshall, 2017). There are several different safety-net approaches to 

preventing and addressing food insecurity. Safety-net programs for food insecurity include both 
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public and privately sponsored programs that aim to either improve access to food or increase 

participants’ income. Often safety-net programs target a specific demographic population, such 

as children or pregnant women. The Food and Agriculture Organization has organized safety-net 

programs for addressing food insecurity into the following three categories: targeted direct 

feeding programs, food-for-work programs, and income-transfer programs. Targeted direct 

feeding programs provide food to those in need. Examples of these programs include school 

meals, soup kitchens, and other programs that provide food directly to a specific audience. In 

contrast, food-for-work programs support individuals’ ability to purchase food by providing 

work opportunities, such as programs that exchange food for local development projects, 

including the building of roads and public buildings. Finally, income transfer programs provide 

cash or in-kind resources, such as food stamps, electronic benefit cards, or subsidized provisions 

(Food and Agriculture Organization, 2008). The largest food safety-net programs in the United 

States are provided by the United States Department of USDA, which manages food assistance 

programs including SNAP and the Women, Infants, and Children Program (WIC) (National 

Research Council, 2013).  

The largest food assistance program in the United States is the primary income transfer 

program SNAP. SNAP is a national program that is administered through partnerships with state 

agencies that provides monthly benefits to low-income households (National Research Council, 

2013). In 2019, SNAP benefits were distributed to nearly 36 million Americans, with $55 billion 

in benefits provided to participants (Food Research & Action Center, 2022). Benefits are 

provided in the form of Electronic Benefit Transfer (EBT) cards that can be used at grocery and 

retail stores. The amount of benefits provided varies with household income and size and is 

based on the Thrifty Food Plan, which is a model that represents a nutritious diet for minimal 
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resources (National Research Council, 2013). The types of foods that can be purchased using 

SNAP benefits are limited to those foods that can be eaten at home, with some exceptions. While 

SNAP provides much-needed benefits to millions of Americans, critics suggest that this program 

needs to be further improved to address food insecurity (Keith-Jennings et al., 2019). 

Analyses of the impact of SNAP on food insecurity has primarily relied on cross-

sectional evidence, and the conclusions from studies are mixed. Some studies report that SNAP 

participants have higher rates of food insecurity as compared to nonparticipants (Bartfeld et al., 

2015; Mabli & Ohls, 2015). Coleman-Jensen et al. noted that among households with similar 

demographics, 52% of SNAP recipients experienced food insecurity, as compared to 28% of 

non-SNAP recipients, indicating that food insecurity was higher among SNAP recipients 

(Bartfeld et al., 2015). However, other studies, report the opposite, that in fact receipt of SNAP 

benefits are associated with lower rates of food insecurity among participants (Bartfeld et al., 

2015; Keith-Jennings et al., 2019; Ratcliffe et al., 2011). Ratcliffe et al. found that the probability 

of being food-insecure was 30% lower among SNAP participants (Ratcliffe et al., 2011).  

Analyses of the effects of SNAP on diet quality also yield mixed results. Andreyeva et al. 

reviewed 25 studies on the associations between SNAP participation and diet quality and found 

no substantial differences between SNAP and non-SNAP recipients in calorie, macronutrient, or 

micronutrient intake (Andreyeva et al., 2015). However, the authors noted that SNAP 

participants had significantly lower HEI scores than nonparticipants in two large national studies, 

with SNAP participants scoring 51 in the first study and 57 in the second study and eligible non-

SNAP participants scoring 47 in the first study and 51 in the second study (p < .001 for both) 

(Andreyeva et al., 2015). Of note, the effects of SNAP participation on diet quality may vary by 

racial and ethnic groups (Cangussu Botelho et al., 2020). Nguyen et al. reported that SNAP 
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participation was significantly associated with higher diet quality, as measured by HEI-2010 

scores, among non-Hispanic White adults (+3.92 points for low food security, +4.83 points for 

very low food security), but no significant effects were seen among Hispanic or non-Hispanic 

Black participants (Nguyen et al., 2015). These varied results suggest that while SNAP may help 

reduce food insecurity and improve diet quality in certain populations, essential needs may not 

be met by participation in this program alone.  

 Another key income transfer safety net program in the United States is WIC. WIC is a 

federal grant program overseen by the Department of Food and Nutrition Services that focuses 

on providing benefits to several target populations, including pregnant women, breastfeeding 

women up to 12 months post-birth, non-breastfeeding postpartum women up to 6 months post-

birth, and infants and children less than 5 years of age (USDA, 2013). To be eligible for WIC 

benefits, applicants must have a household member that falls within the target populations, meet 

at least one condition of nutritional risk, and have a household income at or less than 185% of 

the federal poverty level, or be enrolled in Temporary Assistance for Needy Families, SNAP, or 

Medicaid programs (Ver Ploeg & Betson, 2003). In 2020, over 6 million Americans received 

WIC benefits, with nearly $3 billion in food benefits provided to participants. WIC is 

administered by 90 state agencies and operates out of over 900 local agencies in 10,000 clinic 

sites (USDA, 2013). Services are provided in a variety of settings, including health departments, 

hospitals, clinics, community centers, schools, and public housing. WIC provides participants 

with nutritious foods, nutrition education, and screening and referrals to health and social 

services (USDA, 2013). WIC food packages include supplemental food to support the nutrition 

of participants and must meet certain federal regulations. Examples of WIC-eligible foods 

include whole wheat bread and grains, vegetables, fruits, juice, eggs, milk, and formula (National 
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Academies of Sciences & Medicine, 2017). These supplemental foods paired with nutrition 

education are aimed at promoting the nutrition status of pregnant women, infants, and young 

children.  

As with all safety-net programs, it is important to assess whether this supplemental food 

and education has an impact on food insecurity and diet quality. A longitudinal analysis of WIC 

participants noted that both earlier entry into the WIC program and increased frequency of visits 

resulted in improvements in food security (Metallinos-Katsaras et al., 2011). An additional WIC 

visit reduced the likelihood of food insecurity at the last WIC visit in both those who reported 

food insecurity and hunger at baseline (AOR = 0.88, 95% CI = 0.83-0.94) and those who 

reported food insecurity without hunger at baseline (AOR = 0.94, 95% CI = 0.89-0.98; 

(Metallinos-Katsaras et al., 2011). Kreider et al. confirmed the positive associations between 

food insecurity and WIC participation using data from the 1998-2008 National Health and 

Nutrition Examination Survey (Kreider et al., 2016). Among eligible infants and children less 

than 5 years of age, WIC participation is associated with a 3.6% reduction in household food 

insecurity (Kreider et al., 2016). However, models analyzing the effects of WIC participation on 

very low food security failed to reach significance (Kreider et al., 2016). Overall, these findings 

indicate that WIC participation may help reduce food insecurity, but it is unlikely to address all 

of the food access challenges that food-insecure individuals face.  

Analyses examining the influence of WIC on diet quality show mixed findings. Weinfeld 

et al. examined a nationally representative sample of WIC participants and noted that the 

duration of WIC participation was significantly associated with diet quality, as measured by the 

HEI-2015 (Weinfield et al., 2020). WIC participants who received benefits throughout most of 

the first 2 years of life had significantly higher adjusted mean HEI scores than those who were 
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not receiving benefits after 13 months (59.3 vs. 55.3, p = .035) (Weinfield et al., 2020). 

However, a USDA report found no significant differences between WIC participants and 

nonparticipants on total HEI-2005 score (p > .05; (Cole & Fox, 2008). The authors noted that 

WIC participants reported significantly higher HEI-2005 scores on total fruit than income 

eligible nonparticipants (5.0 vs. 4.2, p < .05) (Cole & Fox, 2008). The benefits of WIC 

participation may not be equal across all participants. Similar to results observed among SNAP 

participants, disparities in the effects of WIC on nutrient quality have been reported among WIC 

recipients. Dietary energy density, as measured in kilocalories per gram, was significantly lower 

among Hispanic children (1.6, standard error (SE) < 0.1) when compared with non-Hispanic 

White children participating in WIC (1.9, SE 0.1; p < .001) (Zimmer et al., 2019). Nutrient 

intake also varied across racial and ethnic groups, with higher reported fiber and potassium 

consumption among Hispanic children when compared with non-Hispanic White children (fiber: 

12.1g vs. 10.7g, p = .026; potassium (2071mg vs 1936mg, p = .038) (Zimmer et al., 2019). 

Among non-Hispanic Black children, calcium and vitamin D intake were also lower when 

compared with non-Hispanic White children (calcium: 826mg vs. 992mg, p = .009; vitamin D: 

5.7mcg vs. 7.5mcg, p = .012) (Zimmer et al., 2019). While WIC is an important safety-net 

program, it targets specific age groups, so families may age out of the program and be left 

without vital support services, which can lead to increased rates of food insecurity (Arteaga et 

al., 2016).  

While WIC and SNAP are vital safety-net programs, they are not without their 

limitations. In both WIC and SNAP there are low reported uptake rates among those who are 

potentially eligible for these programs. Reported reasons for lack of enrollment include lack of 

knowledge about eligibility as well as perceived costs of participating in the program (Kreider et 
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al., 2016). Enrollment rates are especially low in immigrant families. In a survey of Latinx 

immigrant families, respondents reported that they did not enroll in WIC or SNAP due to fears of 

potential consequences of enrollment, such as military conscription, college aid ineligibility, and 

penalties for family members who are not citizens (Pelto et al., 2020). For WIC in particular, 

researchers have noted that access to clinics is an important factor for ensuring uptake of WIC 

services, which can in turn promote positive maternal and child health outcomes (Currie & 

Rossin-Slater, 2020; Rossin-Slater, 2013). A final main critique of WIC is the restrictions that 

are placed on the type of foods that can be purchased. While these restrictions are aimed at 

promoting nutrition, some argue that they are overly restrictive and may reduce uptake and use 

of these programs (Currie & Rossin-Slater, 2020; Klerman et al., 2017). Additional policy 

change is needed to ensure that these programs meet the needs of all food-insecure residents in 

the United States.   

2.1.4 Introduction to Food Banks and Pantries  

In response to the unaddressed need for large safety-net programs, public and private 

support programs have emerged, including food banks and pantries. A food bank is an 

organization that stores large quantities of food that are delivered to food programs, including 

food pantries. By contrast, food pantries are distribution centers where food-insecure families 

can receive food. Food pantries exist in a variety of locations, including at nonprofit 

organizations, schools, clinics, or even in mobile trucks or vans. In the United States, food banks 

were first introduced in the late 1960s by John van Hengel in Phoenix, AZ. When volunteering at 

a soup kitchen, Van Hengel met a young mother who would regularly sift through garbage bins 

at grocery stores to feed her family and suggested that unused food should be saved and 

distributed instead of thrown out. Van Hengel created the first documented food bank in the 
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United States, distributing 275,000 pounds of food in their first year. The food bank and pantry 

movement grew, and by 1977 food banks could be found in 18 cities in the country. Currently, 

large food-bank systems distribute food to pantries, with the largest national food-bank system, 

Feeding America, feeding 40 million people annually (Feeding America). 

The need for emergency food programs including food banks and pantries has grown 

during the COVID-19 pandemic. Early in the pandemic, reports highlighted food shortages and 

increased challenges in accessing foods, with the United Nations World Food Program 

estimating that the COVID-19 pandemic may have led to acute food shortages in up to 265 

million people worldwide (World Food Programme, 2020b). Many have come to rely on food 

banks and pantries. In a nationally representative survey of over 2,000 adults, Consumer Reports 

found that 19% of Americans have visited a food bank, pantry, or food distribution site during 

the pandemic. Over half of those using food pantries did not use any food programs in the prior 

year. Further, this report highlights clear racial and ethnic disparities, with 35% of Black 

Americans, 22% of Hispanics, and 15% of White Americans reporting using these food 

programs during the pandemic (Stanger, 2020). The need for evidence-based emergency food 

programs has thus never been more important to reducing food insecurity and racial disparities. 

 In a time when record numbers of Americans are using food pantry programs, it is 

important to evaluate the evidence of the effectiveness of these programs on food insecurity, diet, 

and health. Three recent systematic reviews have examined the effects of food pantry programs 

(An et al., 2019; Eicher-Miller, 2020). Eicher-Miller et al. evaluated food security as well as 

dietary and health outcomes among adults attending food pantry programs in the United States 

(Eicher-Miller, 2020). This review considered the results from 15 studies and found that current 

food pantry clients had higher rates of food insecurity and lower dietary quality when compared 



 32 

with national rates (Eicher-Miller, 2020). Further, food pantry participants reported high rates of 

chronic conditions, including diabetes, obesity, and cardiovascular disease (Eicher-Miller, 2020). 

An et al. (2019) also examined the effectiveness of U.S.-based food pantry programs on food 

insecurity. This review synthesized the results from 14 articles assessing 12 interventions, 

including five RCTs and seven pre–post studies (An et al., 2019). Overall, the existing literature 

determined that food-pantry interventions may be effective in reducing food insecurity and 

improving certain dietary outcomes, especially those pantry programs that incorporated nutrition 

education (An et al., 2019). Finally, Simmet et al. focused specifically on the effect of food 

pantry programs on dietary quality in a review of 16 studies (Simmet et al., 2017). Dietary 

quality among food pantry clients was poor, with particularly low consumption of fruit, 

vegetables, and dairy products (Simmet et al., 2017). All three reviews concluded that food 

pantry programs can help reduce food insecurity and dietary disparities, but they note that further 

research is needed to understand barriers and facilitators to implementing these programs and 

fully addressing the complex dietary and health needs of food pantry clients (An et al., 2019; 

Eicher-Miller, 2020; Simmet et al., 2017). 

 In this review of the literature on food pantry programs, articles were included if they 

described food pantry program clients’ food security, diet, or health. Both cross-sectional and 

longitudinal studies were included in this review. No restrictions were placed on the date of 

publication. Food pantries were considered the exposure of interest; thus, articles evaluating the 

effects of food banks, farmer’s markets, or mobile food vans were excluded. Articles that 

included additional interventions, such as cooking classes and nutrition education, were also 

excluded. A search of PubMed on August 2, 2020 returned 1,844 citations. After screening based 

on the inclusion and exclusion criteria, eight articles were included for full-text review and 
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analysis. Of these studies, six employed a cross-sectional study design, while two used a pre-post 

longitudinal design. Sample sizes ranged from 55 to 2,634 participants, with the longest follow-

up period lasting 9 months. The majority of studies examined food pantry programs in rural or 

suburban areas, with only a few studies examining food pantry programs in urban environments. 

All of these studies examined the relationship between food pantry participation and food 

security or diet and health outcomes.  

2.1.5 Food Pantries and Food Insecurity  

 Food pantries were first established to reduce hunger and improve access to the food 

needed to have a balanced diet. All of the studies included in this review examined food 

insecurity among food pantry clients. However, this research is limited, as many of the studies 

examining food pantry programs are cross-sectional and are unable to examine the impact of 

participation on clients over time. Researchers primarily relied on the USDA Household Food 

Security Survey Module to assess food insecurity with three studies using the 18-item version, 

three studies using the six-item version, and one study using 10 items from the 18-item version. 

One study did not report the study instrument used to assess food insecurity, and one used a two-

item survey to assess food insecurity.  

 Promoting food security is one of the key goals of food pantry programs and is one of the 

most important outcomes to assess. In the studies included in this review, food insecurity ranged 

from 54% to 84% of participants. Among women pantry recipients in Alabama, approximately 

65% reported some level of food insecurity, with 38% reporting very low food security (Duffy et 

al., 2009). A study of food pantry clients in an urban Northeastern hospital found similar rates of 

food insecurity, with 60% of clients reporting food insecurity in the past month (Greenthal et al., 

2019). A large study of over 2,000 clients in rural Missouri found even higher rates of food 
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insecurity, with 76% of participants food insecure, including 38.6% low food security and 37.6% 

very low food security (Kaiser & Cafer, 2018). Among pantry clients in central Indiana, food 

insecurity was even higher, with prevalence at 79%, including 32% experiencing low food 

security and 47% experiencing very low food security (Liu et al., 2019). Among the studies 

included in this review, Robaina et al. found the highest rates of food insecurity among over 200 

food pantry clients in Hartford, CT, with 84% of participants reporting food insecurity, including 

33.5% with low food security and 50.5% with very low food security (Robaina & Martin, 2013). 

Overall, the evidence from these cross-sectional studies suggest that food insecurity is high 

among food pantry clients, and there seems to be significant variation in food insecurity levels.  

 Several studies focused on subgroup analysis based on either food security status or other 

factors. Garasky et al. compared food insecurity among rural, suburban, and urban pantry clients 

in Iowa and found that 54.3% of urban, 36.2% of rural, and 56.2% of suburban clients reported 

food insecurity with hunger; 30.0% of urban, 22.5% of rural, and 38.6% of suburban clients 

experienced food insecurity without hunger. Rural clients reported significantly less food 

insecurity than urban and suburban clients (p <.05) (Garasky et al., 2004). Wright et al. found 

that a greater proportion of food-secure (63%) rural food pantry clients reported visiting the 

pantry six or more times compared to food-insecure pantry clients (47%) (Wright et al., 2018). 

Additionally, in this population of rural clients, a greater proportion of food-secure clients (35%) 

reported being over 65 years of age compared to food-insecure pantry clients (16%) (Wright et 

al., 2018). Kaiser et al. also considered factors associated with food security status among over 

2,000 food pantry clients in 32 pantries in Missouri and found that those who were long-term 

food pantry users and experienced very low food security were 1.732 times more likely to be 

severely obese (95% CI: 1.033, 2.903) (Kaiser & Cafer, 2018). Thus far, the research 
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investigating subgroup analyses is mixed and covers a range of factors. Additional research is 

needed to systematically evaluate the relationship between food security and other factors, 

including sociodemographic characteristics, diet intake, and health outcomes.  

Only one study included in this review considered the effects of food pantry participation 

on food security status over time. Aiyer et al. conducted the only long-term longitudinal study of 

242 food pantry clients who were recruited from three clinics in North Pasadena, Texas. 

Participants in this client choice pantry program received 30 pounds of fresh produce and 

nonperishable items every 2 weeks for up to 6 months (Aiyer et al., 2019). Food security was 

measured at baseline and visits three, six, nine, and 12 using a two-item survey. Self-reported 

food insecurity decreased significantly from 100% at baseline to 10.2% at visit three and 5.9% at 

visit 12 (p < .01; (Aiyer et al., 2019). The researchers also conducted qualitative interviews with 

participants, in which one participant noted “I was struggling a little bit, but then after the pantry 

everything—well, it was a lot easier; the benefit of the pantry was very good” (Aiyer et al., 

2019). This study by Aiyer et al. is very valuable because it is the only long-term longitudinal 

assessment of a food pantry program in a healthy population included in this review. The results 

of this study demonstrate that food pantry programs can result in dramatic improvements to food 

security status. However, no long-term follow-up data were collected to see whether these 

improvements in food security were sustained after clients were no longer receiving support 

from this pantry program. Additional research is needed to determine whether these results can 

be replicated in diverse populations and settings.  

2.1.6 Food Pantries and Dietary Outcomes 

Several studies investigating the food pantry programs have focused on dietary outcomes, 

especially diet quality. Four of the studies included in this review assessed diet quality, three 
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using HEI and one using the Block Screener. Robiana et al. used the Block Screener to assess 

diet quality among 212 clients in Connecticut and found that out of a possible 50 points, the 

mean score for food pantry recipients was 17.1 (Standard Deviation (SD) = 7.7), indicating poor 

dietary quality (Robaina & Martin, 2013). The remaining studies assessed diet quality using the 

HEI. Duffy et al. focused on a cross-sectional sample of women pantry recipients in Alabama 

and found that among the 48 women who completed a 24-hour recall, diet quality was poor, with 

a mean score of 43 out of a possible 100 points on the HEI-2005 scale (SD not reported; (Duffy 

et al., 2009). Notably, none of the respondents scored above 80 (Duffy et al., 2009). A previous 

national study of NHANES participants found that the mean HEI-2005 score was 57.2 (SD = 

0.76), indicating that the food pantry clients in the Duffy et al. study scored substantially lower 

than in a general population (Ervin, 2011). Of note, Liu et al. found similar HEI-2010 scores 

among 270 pantry clients in central Indiana, with a mean total score of 42.3 (SD = 12.3) (Liu et 

al., 2019). Further, Liu et al. examined the effects of a dose response by comparing those who 

visit pantries more than once per month with those who visit pantries less frequently. Clients 

who visited food pantries more than once per month reported significantly higher HEI- 2010 

total scores as compared to those who visited less frequently (44.1 ± 3.8 vs. 38.9 ± 3.7; p = .03) 

(Liu et al., 2019). Interestingly, HEI-2010 scores were not significantly different across 

household food security groups, with food-secure households indicating a mean HEI of 42.4 (SD 

= 4.1) and food-insecure households indicating a mean HEI of 40.7 (SD = 3.6; p = .56; (Liu et 

al., 2019). Only one study considered the longitudinal impact of visiting a food pantry on diet 

quality. Wright et al. conducted a short-term study in which 613 rural pantry clients were 

recruited from six states (Wright et al., 2018). Dietary intake was assessed using two 24-hour 

recalls, one at baseline and one at two weeks follow-up. No significant difference was observed 
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in overall HEI score between baseline and two weeks follow-up (baseline mean HEI: 41 ± 13; 

follow-up HEI 42 ± 13; p = .47). However, significant improvements were reported in mean 

energy intake (baseline: 1400 ± 870, follow-up: 1600 ± 880, p < .001), mean eating occasions 

(baseline: 3.2 ± 1.1, follow-up: 3.3 ± 1.1, p = .002) and mean unique food codes (baseline: 9 ± 5, 

follow-up: 11 ± 5, p < .001). Although the evidence is limited, all studies included in this review 

found that the average HEI scores for food pantry clients ranged from 41 to 43 (Duffy et al., 

2009; Liu et al., 2019; Wright et al., 2018). This indicates that the diet quality of food pantry 

clients is low, even with the food and resources they receive from pantry programs. Additional 

long-term research is needed to better understand the longitudinal impact of food pantry 

programs on diet quality.  

A key area of concern with regard to diet quality is consumption of fruits and vegetables. 

Most studies included in this review assessed fruit and vegetable consumption using 24-hour 

recalls combined with a HEI scoring system. However, Aiyer et al. and Greenthal et al. asked 

participants about whether the pantry program was helpful in improving their diet. Most clients 

in the clinic-based pantry program Aiyer et al. studied in Texas reported that the food was 

helpful in improving their consumption of fruits (94.4%) (Aiyer et al., 2019). It is important to 

note that this program focused on providing fresh produce, which is a service that not all pantries 

are able to offer. Greenthal et al. also noted that many of the program participants said that the 

pantry helped them eat more fruit, but did not provide any further details (Greenthal et al., 2019). 

The remaining studies categorized fruits and vegetables using the HEI system, with scores 

ranging from 0 to 5, with 0 being the minimum score and 5 being the maximum score. Duffy et 

al. assessed fruit consumption using HEI-2005 and found that among female pantry clients, mean 

total fruit consumption was 1.4, while whole fruit consumption was 1.1 (Duffy et al., 2009). Liu 
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et al. analyzed total fruit consumption by those who visit a food pantry more than once per 

month and those who use pantries less frequently. Among those who use food pantries more than 

once per month, total fruit score was 1.7 (SD = 0.5) and whole fruit score was 1.6 (SD = 0.6). 

Total fruit score was 1.3 (SD = 0.5) and whole fruit was 1.1 (SD = 0.6) among those who use 

pantries less frequently (Liu et al., 2019). No significant differences were found in total fruit or 

whole fruit HEI scores based on frequency of pantry attendance (p = .23; p = .15). Liu et al. also 

compared total fruit scores based on food security status and found no significant difference 

between food-secure households and food-insecure households (1.6 ± 0.6 vs. 1.3 ± 0.5; p = .5). 

Further, no differences were observed in whole fruit scores between food-secure and food-

insecure households (1.4 ± 0.6 vs. 1.3 ± 0.6; p = .84) (Liu et al., 2019). Wright et al. compared 

HEI-2010 scores at a pantry visit and 2 weeks later and reported significant increases in the mean 

HEI-2010 total fruit (before: 1.2 ± 1.9, after: 1.7 ± 2.2, p < .001) and whole fruit (before: 0.9 ± 

1.8, after: 1.4 ± 2.1, p < .001) scores (Wright et al., 2018). In contrast to the results found by Liu 

et al., Wright et al. found that after stratifying by food security status, there was a significant 

increase observed only among food-insecure pantry clients for mean total fruit (before: 1.1 ± 1.9, 

after: 1.7 ± 2.1, p < .001) and whole fruit (before: 0.8 ± 1.7, after: 1.3 ± 2.0, p = .0003) HEI-2010 

component scores (Wright et al., 2018). Robaina et al. also found differences based on food 

security status using the Block Screener to assess diet quality and found that those who were 

food-secure were over twice as likely to eat fruit, vegetables, and fiber (OR = 2.3, 95% CI 1.1 to 

5.2, p = .05) as those who were food-insecure (Robaina & Martin, 2013). Based on the results of 

these studies, it seems that both total fruit and whole-fruit HEI scores are low, especially when 

compared with national averages. Overall national averages found that mean total fruit HEI-2010 

is 3.00 (SD = 0.11) and whole fruit score is 4.01 (SD = 0.17) (USDA). Evidence studying the 



 39 

relationship between food security and fruit consumption among pantry clients are mixed, with 

one study finding no differences while two studies did find significant differences. Additional 

research on fruit consumption is needed to better understand factors, such as food security and 

benefit participation, that predict improved fruit consumption among food pantry clients.  

Six studies also considered vegetable consumption among pantry clients. Most clients 

(90.6%) reported that the food was helpful in improving their consumption of vegetables (Aiyer 

et al., 2019). Greenthal et al. also reported that participants stated that they ate more vegetables 

and were exposed to new vegetables at the pantry. Some clients even reported purchasing these 

new vegetables since being introduced at the pantry (Greenthal et al., 2019). The remaining 

studies used the HEI to assess vegetable intake, with potential scores ranging from 0 to 5. Duffy 

et al. reported that mean total vegetable consumption was 2.6 and the mean dark green and 

orange vegetables and legumes score was 1.0 using the HEI-2005 (Duffy et al., 2009). In Liu et 

al., among those who use food pantries more than once per month, total vegetable score was 3.6 

(SD = 0.5) and greens and beans score was 1.2 (SD = 0.6). Total vegetable score was 3.3 (SD = 

0.5) and greens and beans score was 1.3 (SD = 0.6) among those who use pantries less frequently 

(Liu et al., 2019). No significant differences were found in total vegetable or greens and beans 

HEI scores based on frequency of pantry attendance (p = .37; p = .79) (Liu et al., 2019). Wright 

et al. considered the longitudinal effects of pantry participation over two weeks and found no 

significant changes in total vegetable score (2.9, SD = 2.0 vs 2.9, SD = 1.9, p = .9). Further, no 

differences were observed in recipients of pantry goods at two-week follow-up in mean green 

beans score (0.8, SD = 1.7, 0.6, SD = 1.5; p = 0.1) (Wright et al., 2018). Overall, HEI scores for 

total vegetable consumption were low, ranging from 2.0 to 3.6, which is in line with a nationally 

reported average HEI score of 3.36 (SD = 0.08) (USDA). Overall, the evidence on fruit and 
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vegetable consumption among food pantry recipients is limited, but the existing evidence 

indicates that fruit and vegetable consumption is low. This is concerning, as fruit and vegetable 

intake has been increasingly linked to lower rates of a range of health conditions, including 

cataracts, chronic obstructive pulmonary disease, diverticulosis, and hypertension (Van Duyn & 

Pivonka, 2000). In particular, increasing consumption of a variety of produce, including dark 

green, leafy, cruciferous, and deep-yellow-orange products, is linked to key health benefits (Van 

Duyn & Pivonka, 2000).  

2.1.7 Food Pantries and Health Outcomes  

A final key area of concern to researchers in this arena is the health status of food pantry 

clients. Many food pantry clients lack access to the resources needed to promote positive health 

outcomes. Studies that described health outcomes focused on specific chronic conditions, such as 

diabetes, obesity, or high blood pressure, instead of overall health. Three studies described the 

percentage of food pantry recipients who are obese or overweight. Among rural pantry recipients 

in Connecticut, 32% were overweight, 29.8% were obese, and 10.2% were morbidly obese 

(Robaina & Martin, 2013). Likewise, among pantry clients in rural Missouri, self-reported 

obesity was documented at 32.3%, and overweight was at 41.8% (Kaiser & Cafer, 2018). 

Finally, the third study examining obesity found that 20% were overweight and 61% were obese 

among those in central Indiana (Liu et al., 2019). Nationally, 42.4% of Americans are obese 

(CDC, 2021b). However, it is important to note that the studies that included data on overweight 

and obesity were published in 2013, 2018, and 2019. In this time period, rates of overweight and 

obesity have increased across the country. Diabetes in general populations of pantry clients 

ranged from 23.7% in a sample of rural Missouri clients to 26.4% among those in Connecticut 

(Kaiser & Cafer, 2018; Robaina & Martin, 2013). This is higher than national reported 
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prevalence of 13.0% U.S. adults who have diabetes (CDC, 2020a). Only one study considered 

hypertension; 67.5% of rural Missouri pantry clients had high blood pressure (Robaina & Martin, 

2013). Again, this is higher than the nationally reported prevalence of hypertension of 45.4% 

among adults (Ostchega et al., 2020). Finally, only one studied considered high cholesterol and 

found that 32.5% had high cholesterol in rural Missouri, which is higher than the national 

prevalence of 20% (Kaiser & Cafer, 2018). Overall, it seems that chronic conditions are high 

among food pantry clients, perhaps due to a lack of vital resources. Further exploration could 

consider how and why food pantry clients have such high rates of chronic conditions and what 

programs could help reduce these disparities.  

2.1.8 Food Pantries and Benefit Programs  

 As so many food pantry clients are food insecure, several studies considered what other 

benefit programs clients may be using to feed themselves and their families. Studies included in 

this review primarily focused on participation in SNAP, with a few studies considering WIC 

participation. Five of the studies examined WIC participation, with participation rates ranging 

from 3.3% among clients in rural Texas to 25.4% among clients in rural Alabama (Aiyer et al., 

2019; Duffy et al., 2009). Interestingly, Garasky et al. noted that WIC participation was 

significantly different between suburban clients and rural or urban clients, with only 3% of 

suburban participants enrolled in WIC, as compared to 13% of urban clients and 14% of rural 

clients (Garasky et al., 2004). No studies examined any subgroup differences by WIC 

participation. Rates of SNAP participation were also considered in six studies, ranging from 3% 

among clients in rural Indiana to 57.1% among clients in Hartford, CT, with three additional 

studies reporting SNAP participation at around 50% (Aiyer et al., 2019; Duffy et al., 2009; 

Greenthal et al., 2019; Kaiser & Cafer, 2018; Robaina & Martin, 2013). Garasky et al. found 
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small differences in SNAP enrollment by urbanicity, but these differences failed to reach 

significance. Among Iowa pantry clients, 35% of urban, 27% of rural, and 22% of suburban 

clients reported SNAP enrollment (Garasky et al., 2004). Additionally, some participants may 

seek additional support from multiple pantries, with Greenthal et al. documenting that 50% of 

clients in an urban, hospital-led food pantry program reported using multiple pantries (Greenthal 

et al., 2019). Based on the results, of these studies, it seems that many food pantry clients rely on 

a combination of resources, including government programs and multiple pantries, to feed 

themselves and their families.  

   A key outcome of interest for many interested in the efficacy of food pantry programs is 

frequency of attendance. Aiyer et al. was the only long-term study included in this review. Pantry 

recipients were eligible to receive up to 12 food boxes over a 6-month period. The overall 

redemption rate across ranged across sites from 35.4% to 39.4% (Aiyer et al., 2019). Further, the 

average redemption rates decreased over the duration of the program. Only 71.1% of those 

invited attended the program at least once (Aiyer et al., 2019). Attendance declined over the 

duration of the program, with only 18.2% attending the pantry over the six-month period. The 

mean number of visits was 6.5 out of 12 potential opportunities (Aiyer et al., 2019). Liu et al. 

also asked participants about the frequency of attending pantries in central Indiana, with 56.4% 

reported attending a food pantry more than once per month, while 43.6% reported attending a 

food pantry one or fewer time per month (Liu et al., 2019). Greenthal et al. reported that 43% of 

clients at an urban Northeastern pantry reported using a pantry every 2 weeks, 37% used pantries 

once per month, and 13% used pantries less than once per month (Greenthal et al., 2019). 

Robiana et al. reported the highest frequency of pantry visits among those in Hartford, CT, with 

62.5% visiting a pantry at least once per week (Robaina & Martin, 2013). The current evidence 
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shows that frequency of pantry visits can vary significantly. None of the existing research has 

examined factors associated with pantry attendance. Additional factors that should be explored 

include access to other programs, program satisfaction, and sociodemographic factors.  

2.1.9 Food Pantry Evidence Summary  

 Despite the prevalence of food pantry programs and vital food and services that they 

provide for those who most need them. The existing evidence suggests that those who attend 

food pantries have high rates of food insecurity, poor diet quality, and high rates of chronic 

conditions. Based on the available evidence, food pantry clients have higher rates of food 

insecurity and chronic disease than the general U.S. population. Unfortunately, few studies have 

been conducted to examine the effects of food pantry programs over time. Additionally, few 

studies have been conducted to understand why participants seek out pantry programs and the 

duration and frequency of use. Further research is needed to better understand the long-term 

effects of food pantry programs in a range of settings and populations.  

2.2 Research Questions  

To better understand the existing gaps in the relationship between food pantry participation 

and food security, diet, and health, this study proposes to conduct three main analyses, using 

both quantitative and qualitative data. These data were collected during the COVID-19 

pandemic, a time when food insecurity was high among New York City residents. 

This research study is an evaluation of a food pantry program implemented during the 

COVID-19 pandemic, known as the Food FARMacy program. The Food FARMacy program 

began in July 2020 to address increased food insecurity in the greater New York City area. This 

program was a partnership between a large New York City–based hospital system and several 

community organizations located in lower Manhattan, Queens, and Brooklyn. Through this 
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program, eligible participants were provided with fresh, healthy food on a biweekly basis at 

community sites. Delivery was available for any participant who was not able to come in person. 

The food provided in each distribution includes 40 pounds of vegetables, fresh herbs, fruit, 

whole grains, dairy, and protein. Each distribution includes enough food for 2 to 3 days for a 

family of four. The program was designed to last for 12 months during the COVID-19 pandemic, 

from July 2020 to June 2021.  

In order to understand the effects of this program, I formulated research questions for all 

three phases of analysis:  

• Analysis One: a cross-sectional analysis of baseline survey data to understand food 

security, diet, and health in those registering for the Food FARMacy pantry program;  

• Analysis Two: pre-post analysis comparing baseline survey data with 6-month follow-up 

survey data to determine the effects of food pantry participation on food security, diet, 

and health;  

• Analysis Three: qualitative case study with program participants to understand facilitators 

and barriers to implementing and participating in the Food FARMacy program. 

Analysis 1: Cross-Sectional Research Questions 

1. What are the diet and health characteristics of those registering for the Food FARMacy 

program? 

2. What are the predictors of household food security among those registering for the Food 

FARMacy program? 

Analysis 2: Quantitative Pre-Post Research Questions 

3. Does food security improve among Food FARMacy participants at 6-month follow-up? 
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a. Does program attendance predict improvement in food security at 6-month 

follow-up? 

4. Do health and self-reported dietary outcomes, including fruit, vegetable, fruit juice and 

sugar-sweetened beverage intake, change among Food FARMacy participants from 

baseline to 6-month follow-up? 

Analysis 3: Qualitative Research Questions  

5. What are participants’ experience with, including barriers and facilitators to participating 

in, the Food FARMacy program during the COVID-19 pandemic in an urban 

environment? 

6. How are participants feeding their families during the COVID-19 pandemic? 
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Chapter 3 

 This chapter will summarize the methods of this study, including the design, recruitment, 

data collection, and quantitative and qualitative analysis. The purpose of this study is to describe 

the effects of the Food FARMacy program on household food security, diet and health during 

COVID-19 in the greater New York City area. There are three main research components of this 

project. From this point forward, they will be described as three different analyses: 

• Analysis 1: A cross-sectional analysis of baseline survey data to understand food 

security, diet, and health in those registering for the Food FARMacy program;  

• Analysis 2: A longitudinal analysis comparing baseline survey data with 6-month follow-

up survey data to determine the long-term effects of food pantry participation on food 

security, diet, and health;  

• Analysis 3: A qualitative case study with program participants to understand their 

experience participating in the program, including key facilitators and barriers to 

participating in a food pantry program during the COVID-19 pandemic.  

All analyses include participants from the Food FARMacy pantry program.  

3.1 Study Intervention 

The Food FARMacy program was a food pantry program designed to address food 

insecurity in the greater New York City area during the COVID-19 pandemic. This program was 

a partnership between a large New York City–based hospital system, New York Presbyterian 

Hospital (NYP), and several community organizations. NYP is the largest academic healthcare 

system in New York City, with 10 campuses across the region. NYP providers serve a diverse, 

high-need community; 26.4% of their New York City patients live in poverty and 85.5% identify 

as a minority (New York Presbyterian Hospital, 2021). In 2019, approximately 30% of Medicaid 
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and Medicare patients screened positive for food insecurity. Within NYP, the Choosing Healthy 

and Active Lifestyles for Kids (CHALK) program aims to address these disparities and reduce 

obesity through working with families, communities, schools, and clinics. Using a 

nonprescriptive approach, CHALK focuses on promoting wellness at a systematic level while 

leveraging community partnerships. Beginning in 2017, CHALK increasingly recognized the 

importance of pairing wellness programs, such as nutrition education and physical activity 

interventions, with community programs that provided community members to access to healthy 

food through partnerships with established community organizations. These partnerships were 

invaluable in rapidly responding to increased food-related needs during the COVID-19 

pandemic.  

Early in the COVID-19 pandemic, NYP’s CHALK program launched a joint response in 

the form of a clinical-community pantry program, known as the Food FARMacy program, to 

respond to household food insecurity in their patients and communities. NYP contracted with 

one community organization to provide all food and beverages for the program and three 

community-based organizations to identify community members experiencing food insecurity, 

distribute the food and other supplies, and connect participants to benefit programs and other 

services that they may be eligible for. Community organizations were identified based on their 

previous work with NYP and their experience providing social service programming in the 

communities they serve. The Food FARMacy program was implemented in three areas that NYP 

serves: Brooklyn, Manhattan and Queens. The program launched in July 2020.  

Through this program, eligible participants were provided with fresh, healthy food on a 

biweekly basis at community sites. Delivery was available for participants who was not able to 

come in person. Site B provided delivery to all participants enrolled in this program, whereas 
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sites A and C provided delivery only when needed based on health or mobility limitations. The 

food provided in each distribution includes 40 pounds of fresh vegetables, herbs, fruit, whole 

grains, dairy, and protein. Efforts were made to include local, New York State–grown products. 

An example of what is included in a food pantry box is included in Table 1 below. Each 

distribution includes enough food for two to three days for a family of four. In addition to 

providing food, the community organizations also provide healthy recipes for the pantry food, 

shopping carts, soap, laundry detergent, reusable bags, baby care packages with diapers and 

wipes for those with young children, and informational materials about COVID-19 in multiple 

languages on an intermittent basis. As part of the program intake process, the community 

organizations also screened for eligibility for and assist with enrollment in benefit programs, 

such as WIC, SNAP, housing assistance, and additional social services that these organizations 

specialize in providing. The program was designed to last for 12 months during the COVID-19 

pandemic, from July 2020 to June 2021.  

Hospital staff, the community organization providing food, community organizations 

implementing the program, and research staff met monthly to discuss progress and challenges. 

This was done to engage in continual program improvement and informal evaluation. Hospital 

and organization staff shared best practices and effective strategies to address program 

challenges. One of the main areas of focus was ensuring satisfaction with the food and services 

provided by the Food FARMacy program. The program staff made efforts to provide food that 

was of interest to participants and met their cultural backgrounds. However, this was challenging 

as participants came from a range of cultural backgrounds with different food preferences. A few 

months after the program was initiated, program staff informally surveyed participants about the 

food and whether it met their expectations. This was done through phone calls, in-person 
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conversations as well as online surveys. Based on the responses of participants, the program 

provided additional plantains, when available, and replaced some of the canned chicken and fish 

with eggs. These continual check-in meetings were designed to improve program 

implementation and address challenges in a time-sensitive manner.  

Although this was a hospital-based program and implemented during the early months of 

the COVID-19 pandemic when there was a spike in food insecurity in New York City, the 

program operated similar to how typical food pantries are run and was modeled after a pilot 

program that launched prior to the pandemic. Thus, the results can be applicable for informing 

future practice, research and policies for food pantries. 

 

Table 1: Sample Food Pantry Box 

Produce Quantity  Grown in New York State 

Romaine bunch 2 Yes 

Cucumbers 4 Yes 

Red radish bunch 1 Yes 

Collards bunch 1 Yes 

Potatoes 16 Yes 

Red beets bunch 1 Yes 

Apples  6 Yes 

Oranges  4 No 

Banana bunch 1 No 

Whole grain cereal box (18 oz) 1 No 

White pasta (1 lb) 2 No 

Brown rice (2 lb) 1 No 

Whole wheat bread loaf 1 No 

Dry kidney beans (1 lb) 1 No 

Dry black bean (1 lb) 1 No 

Red bean can (19 oz) 4 No 

Black bean can (15 oz) 2 No 

Tuna can (5 oz) 8 No 

Shelf stable milk (1 quart) 2 No 
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3.2 Overview of Study Design 

3.2.1 Analysis One Study Design  

In this research study, analysis one consists of a cross-sectional study of 492 participants 

in the Food FARMacy program. Analysis one describes food pantry participants’ characteristics 

at enrollment and assess cross-sectional associations between demographic characteristics and 

food security status at baseline. Cross-sectional studies assess the relationship between the 

primary exposure and outcomes at a single point in time and are often described as a snapshot in 

time. Cross-sectional studies can be helpful in determining the prevalence of a specific outcome. 

The research questions for analysis one consider how food security is associated with diet and 

health outcomes among newly enrolled participants in the Food FARMacy program. A cross-

sectional design is thus appropriate, as it can be used to assess multiple outcomes 

simultaneously. It is also an ethically sound study design to examine food insecurity, as it would 

be inappropriate to assign participants to different levels of food security in an experimental 

design. Further, the majority of previous studies on food pantries have employed a cross-

sectional design (An et al., 2019; Duffy et al., 2009; Eicher-Miller, 2020; Garasky et al., 2004; 

Ippolito et al., 2017; Liu et al., 2019; Robaina & Martin, 2013). There are several limitations of 

cross-sectional studies that should be noted. To obtain accurate results, cross-sectional studies 

require large sample sizes and cannot address temporality. Since cross-sectional studies collect 

data at one point in time, they cannot be used to definitively state whether the exposure, in this 

instance very low food security, predates the outcomes, dietary outcomes, and health outcomes. 

Despite these limitations, a cross-sectional study design is an appropriate model to address the 

research questions about understanding the characteristics of clients enrolling in the Food 

FARMacy program.  
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3.2.2 Analysis Two Study Design  

Analysis two is a longitudinal analysis of Food FARMacy participants, comparing results 

on key outcomes at baseline with 6-month follow-up. Analysis two focuses on the effects of the 

Food FARMacy program using primarily quantitative data. Long-term studies examining the 

effects of food pantry programs are currently lacking and this study addresses this gap in the 

literature. While this study will provide valuable new information on the effects of pantry 

programs over a 6-month period, no control group will be used. A control group can be used to 

help establish a cause-and-effect relationship between the exposure and the outcome of interest. 

While control groups can help provide evidence for a causal pathway, it may not always be 

appropriate or ethical to use a control group. This research study is a partnership with a hospital 

system and community-based partners. This food pantry program was implemented to address 

immediate needs within the community. An appropriate control group thus could not be 

identified as all those who screened positive for food insecurity and meet eligibility criteria were 

identified as having a need for food, and thus enrolled in the food pantry program.  

3.2.3 Analysis Three Study Design  

In contrast, analysis three is a qualitative case study of a subset of 24 food pantry 

participants from the Food FARMacy program. Case studies are useful qualitative approaches 

that are well-suited to providing an in-depth understanding of a given case or cases (Creswell & 

Poth, 2016). Case studies focus on a specific event, program, or activity, instead of on an 

individual (Creswell & Poth, 2016). The focus of this research question was to understand 

participants’ experience with the Food FARMacy program, including key barriers and facilitators 

to participation. The secondary purpose of this analysis was to learn how participants were 

combining the Food FARMacy program with other available resources to feed themselves and 
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their households during the early phase of the COVID-19 pandemic. Case studies can be most 

useful when there is a clear case with set boundaries and the researcher seeks to obtain a more in-

depth understanding (Creswell & Poth, 2016). The research questions aim to obtain a detailed 

understanding of the lived experiences of a group of marginalized community members 

participating in a specific pantry program during a time of unprecedented social and economic 

hardships. More specifically, many of the participants had young children and/or were 

immigrants, based on the criteria used by Sites A, B, and C. Therefore, a case study is an 

appropriate choice for answering the research questions. Since food pantry programs are a vital 

safety-net for promoting food access across the world, a case study of the experiences of 

participants whose voices have not previously been heard is an important addition to the existing 

public health literature.    

 

3.3 Recruitment and Participants  

3.3.1 Food FARMacy Program Recruitment Methods & Eligibility Criteria 

The Food FARMacy program staff established clear eligibility criteria and recruitment 

methods to identify and contact at-risk community members within the target locations. The 

primary focus of the Food FARMacy program was to recruit food insecure community members 

in need of additional food resources. Individuals and families experiencing food insecurity were 

identified by the community organizations as well as hospital healthcare providers, including 

physicians, nurses, social workers, community health workers, dieticians, and health navigators. 

Referrals from other community members were also screened for their eligibility. Potential 

participants were screened for their level of food security using a two-question Hunger Vital 

Signs food security questionnaire. Individuals or households were eligible to participate in this 
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program if they screened positive for food insecurity and expressed interest in (desire to received 

boxes of mostly fresh food) and ability to (able to store and use 40 pounds of mostly fresh foods 

every two weeks) participate in this program. Each community organization that served as a site 

for Food FARMacy tailored their recruitment and eligibility criteria to meet their communities’ 

needs. Site-specific eligibility criteria for each site are listed below: 

Site A Eligibility Criteria  

 

• Families of pediatric patients enrolled in an early childhood development program in 

Queens.  

• Prenatal patients at a Queens-based hospital clinic 

Site B Eligibility Criteria  

• Residing in zip codes 10002, 10003, 10009, 10038 or localized New York City Housing 

Authority buildings 

• Priority was given to those who were undocumented immigrants 

Site C Eligibility Criteria: 

• Residing in zip codes 11225, 11226, 11203, 11210, 11212, 11213, 11216, 11233, 11238, 

or 11215 

• Priority was given to those who were undocumented immigrants 

Those identified as having food insecurity and who met site-specific eligibility criteria 

(detailed above) were enrolled in the program.  

3.3.2 Study Recruitment and Eligibility Criteria  

The population of interest for this study was Food FARMacy participants. The quantitative 

analyses (one and two) included all participants enrolled in the Food FARMacy program. A 

participant was considered enrolled in the study when the intake form was received by the 
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research team through a secure data sharing platform. In total, 492 participants were included in 

analyses one and two.  

For analysis three, researchers recruited a subset of Food FARMacy participants who 

took part in qualitative interviews with the research team that discussed the facilitators and 

barriers to participating in a food pantry program in the midst of a pandemic. A target was set for 

the qualitative interviews of 24 total participants, including eight participants from each site. 

Prior to conducting the qualitative interviews, the research team met with each community 

organization and inquired about the primary languages that participants spoke to learn more 

about their backgrounds. Program staff indicated that many participants did not speak English as 

their first language. The primary languages spoken across sites were English and Spanish. The 

research team decided to recruit both Spanish and English language speakers and to ensure that 

those whose primary language was not English would still have their perspectives heard and 

represented in this study. Therefore, we decided to recruit 50% Spanish-speaking interviewees 

and 50% in English-speaking interviewees for each site. Further, researchers wanted to ensure 

that participants from each site were equally represented in the qualitative analysis, even though 

each site had a different number of enrollees. This was especially important as each site recruited 

different target populations of interest and the qualitative interviews were designed to learn about 

the experiences of all participants. The project budget for incentives and staffing could 

accommodate conducting 24 interviews in total. The target population was set at eight interviews 

from each site, four in English and four in Spanish. To reduce bias in the selection of interviews 

within each site, a random number generator was used to select participants to invite. The 

doctoral researcher and research assistant called a list of Food FARMacy participants generated 
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using the random number generator. For each site, recruitment calls were made until the quotas 

were met for four English and four Spanish interviewees per site, for a total of 24 participants.  

3.4 Data Collection Methods  

3.4.1 Analyses 1 and 2: Data Collection Methods Overview 

This section provides a brief overview of the data collection methods used in analyses one 

and two; additional details for each key measure is discussed in detail below. We collected the 

quantitative data collection in partnership with the community organizations that were the sites 

for the Food FARMacy program. Community program staff provided invaluable support in 

guiding intake and follow-up form development and collecting data. Baseline data was collected 

as part of the program intake process. As such, community organization staff led the 

development of these forms to ensure all necessary program information was collected. The 

intake forms included demographic information, current benefit and community program 

enrollment, as well as research questions for the study variables for analyses one and two. 

Questions were tailored based on programming and reporting needs of each of the community 

organizations. This tailoring is described below.  

A key concern of staff members was ensuring that participants were not deterred from 

participating by a lengthy or invasive intake process. Program staff suggested that the intake 

process should not take longer than approximately 20 minutes for most participants. Both the 

research team and community organizations agreed that measuring food insecurity, dietary 

intake, health status and benefit enrollment were the primary metrics of interest. Evaluation 

metrics selected included the USDA Six-Item Short Form Food Security Module, four questions 

on dietary intake, a question on overall health, and questions on enrollment in WIC and SNAP. 

These questions were asked in the same way across all three sites. While the research team 
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would have ideally preferred to collect more data such as a food frequency questionnaire, BMI, 

key health conditions, and immigration status, these metrics were not included due to the staff of 

the community organizations expressing concerns about intake form length and that the personal 

nature of these questions would deter participants from program enrollment. Both intake and 

follow-up forms included the following items collected in with the identical questions at sites A, 

B, and C: 

▪ USDA Food Security 6-item survey module 

▪ Fruit, vegetable, fruit juice, and sugar-sweetened beverage consumption in the previous 

day 

▪ Self-reported overall health 

▪ WIC and SNAP enrollment status 

Further, each site included specific topics of interest in the intake forms. Site-specific measures 

included are listed below: 

Site A Intake Form Metrics   

 

• Breastfeeding intention  

• Get Food New York City participation 

Site B Intake Form Metrics   

 

• Interest in site other site services and programs 

• Social Security benefit enrollment  

Site C Intake Form Metrics  

• Housing type and eviction risk  

• Enrollment and interest in other site services and programs 

• ADAP/ADAP+ enrollment status  
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• Veteran’s status and benefits enrollment  

• Employment status  

• Country of origin 

The program staff from all three community organizations administered the intake forms 

verbally as part of the intake process. The program staff read each question and recorded the 

participant’s response. After the research team received the intake forms from the community 

organizations, the research team assigned a unique study identification number to each 

participant which maintained participant confidentiality and allow for linking a participant’s 

intake and follow-up data. We considered participants enrolled into the study once they received 

an identification number. Six months later, the program staff administered the follow-up form in 

the same way. The follow-up form contained the same questions as the intake forms, except 

demographic data. The participants did not receive incentives for completing the intake and 

follow-up forms. In addition to the intake and follow-up forms, analysis two also included 

attendance data. The program staff recorded attendance by measuring whether participants 

received the food box at each distribution.   

3.3.3 Analysis 3: Data Collection Methods Overview 

This section provides an overview of the study measures and procedures for data 

collection methods used for the participant interviews that were analyzed qualitatively to answer 

research question three. Qualitative interviews were conducted with Food FARMacy program 

participants. Qualitative interviews can follow a structured, semi-structured, or unstructured 

format. For this study, we used semi-structured interviews. Semi-structured interviews include an 

interview guide, with the interviewer asking open-ended questions and following the flow of the 

conversation instead of asking questions in a prespecified order. The interviewer makes sure to 
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cover all questions in the interview guide by the end of the interview. Semi-structured 

interviewing, according to Bernard (1988), is most appropriate when there is only one 

opportunity to interview each participant and when there are multiple interviewers, which is the 

case in this study (Bernard, 1988). The researchers in this study developed, piloted an interview 

guide, which included a list of questions and probes to be covered during the interview. Since the 

semi-structured interview guide provides a clear list of questions to cover, even different 

interviewers can generate reliable qualitative data. Finally, a key advantage of semi-structured 

interviews is that they allow the conversation to flow, and this flexibility can generate new 

insights or perspectives that the researcher may not anticipate in advance of the interview.  

Due to the COVID-19 pandemic, interviews were conducted over Zoom conferencing. 

Interviews followed a semi-structured interview guide and included a brief demographic 

questionnaire. The interview guide was developed using Social Cognitive Theory as a 

framework. Interviews were conducted in English and Spanish, with one interviewer leading the 

English interviews and one interviewer leading the Spanish interviews. A notetaker took notes 

during the interviews and was instructed to ask any follow-up questions at the end as needed. 

Program participants received a $50 Amazon gift card via email or text for participating in the 

qualitative interview. Audio from the interviews was recorded. The interview recordings were 

transcribed by an established research transcription service. Spanish interviews were translated 

by this external firm as they were transcribed. De-identified versions of the transcript were stored 

on secure computer systems and reviewed by the research team. Due to university restrictions on 

in-person data collection, no additional artifacts were collected. Future research could conduct 

in-person visits and collect additional artifacts, such as taking pictures, or conduct in-person 

observations to triangulate results obtained from participant interviews.  
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 Interviews covered several key topics related to the Food FARMacy program and food 

access in general. Food FARMacy participants were asked to describe their experiences as well 

as provide context and feedback on the following topic areas: 

• Enrollment in the program 

• Experiences with program staff 

• Experience with the program food 

• Facilitators and barriers to program participation  

• Use of other food pantries and benefit programs  

• Experience accessing food during the COVID-19 pandemic 

By combining quantitative and qualitative approaches from these analyses, we aim to provide a 

comprehensive understanding of the implementation and effects of the Food FARMacy program.  

3.4 Study Measures  

Study measures were selected in partnership with the community organizations 

implementing this initiative. While each site had different priorities and areas of interests, all 

sites included identical questions on the following topics:  

• Demographic information 

• Food security  

• Fruit, vegetable, fruit juice, and sugar-sweetened beverage consumption 

• Overall health status 

• WIC and SNAP enrollment 

3.4.1 Food Security Study Measures  

Food security is the primary outcome of interest for analyses one and two. While there 

are several available tools for assessing food security, many researchers rely on the questions 
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developed by the USDA. The USDA has three survey modules to assess food security, including 

six-item, 10-item, and 18-item series of questions. As these data were collected as part of a 

program intake process, both evaluators and community organization staff aimed to reduce 

participant burden; thus, the six-item food security screening module was selected. The questions 

included in this survey module are included in Table 2 below. The six-item survey module was 

first developed in 1995 by researchers at the National Center for Health Statistics and has 

remained essentially the same since its initial development (Blumberg et al., 1999).  

Table 2: 6-Item Food Security Module 
Item 

Number 

Item Response Options 

HH3 The first statement is, “The food that (I/we) bought 

just didn’t last, and (I/we) didn’t have money to get 

more.” Was that often, sometimes, or never true for 

(you/your household) in the last 12 months? 

 

[ ]  Often true 

[ ]  Sometimes true 

[ ]  Never true 

[ ]  Don’t know or Refused 

 

HH4 “(I/we) couldn’t afford to eat balanced meals.” Was that 

often, sometimes, or never true for (you/your household) 

in the last 12 months? 

[ ]  Often true 

[ ]  Sometimes true 

[ ]  Never true 

[ ]  Don’t know or Refused 

 

AD1 In the last 12 months, since last (name of current 

month), did (you/you or other adults in your household) 

ever cut the size of your meals or skip meals because 

there wasn’t enough money for food? 

[ ] Yes 

[ ] No (Skip AD1a) 

[ ] Don’t know (Skip 

AD1a) 

 

AD1a [IF YES ABOVE, ASK] How often did this happen—
almost every month, some months but not every month, 

or in only 1 or 2 months? 

[ ]  Almost every month 
[ ]  Some months but not 

every month 

[ ]  Only 1 or 2 months 

[ ]  Don’t know 

 

AD2 In the last 12 months, did you ever eat less than you felt 

you should because there wasn’t enough money for 

food? 

[ ]  Yes 

[ ]  No  

[ ]  Don’t know  

 

AD3 In the last 12 months, were you every hungry but didn’t 

eat because there wasn’t enough money for food? 

[ ]  Yes 

[ ]  No  

[ ]  Don’t know 
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There are several key advantages of using the six-item survey module. First, it reduces 

respondent burden. This was an important goal as the partners in this study wanted to ensure that 

the intake process for clients was not too burdensome and wouldn’t dissuade those who need the 

program from participating. Previous research has found that while the 10- and 18-item versions 

provide more detail, the six-item module can be an appropriate and acceptable replacement. 

When compared with the 18-item version of the survey, the six-item version has good specificity 

and sensitivity in identifying food-insecure households. For identifying overall food insecurity, 

the sensitivity (or ability to correctly detect the presence of food insecurity) was 92.0%, and the 

specificity (or ability to correctly detect the absence of food insecurity), was 99.4% (Blumberg et 

al., 1999). In fact, the six-item survey module correctly identified 97.7% of households and 

95.6% of households with children (Blumberg et al., 1999). These data collectively point to 

predictive validity for the six-item inventory. Further, estimates of prevalence of food security 

and very low food security were only minimally biased using this method when compared to the 

10- and 18-item versions (USDA, 2012). The relationship between the six-item and 10- and 18-

item versions of the survey module have been well documented. Additionally, the reliability of 

the six-item version has been documented in a study of 286 households, with 531 participants 

demonstrated with a high Cronbach’s alpha of 0.87 (Gulliford et al., 2004). However, there are 

some key limitations of this survey module that should be noted. The six-item version does not 

include specific questions about children’s food security or questions designed to assess severe 

ranges of food insecurity among adults.  

 Standardized guidance has been established for scoring the results of the six-item survey 

module. The questions included in this module are displayed in Table 2. The overall scoring 
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scale ranges from 0 to 6, with 0 representing high food security and 6 indicating very low food 

security. The following response options are coded as 1 point each using this scale: 

• “Often” and “Sometimes” on HH3 and HH4 

•  “Yes” on AD1, AD2, and AD3 

• “Almost every month” and “Some months but not every month” on AD1a 

The sum of these scored response options from these six questions in the module generates the 

household’s raw food security status score. The food security status scores are interpreted as 

follows: 

• Raw score 0-1: High or marginal food security  

o A raw score of 0 can be considered as high food security and a raw score of 1 can 

be considered marginal food security.  

• Raw score 2-4: Low food security 

• Raw score 5-6: Very low food security (USDA, 2012) 

Using the USDA’s definitions of food security, households scoring high or marginal in food 

security can be considered food-secure, whereas those scoring or very low in food security can 

be considered food-insecure (USDA, 2012).  

As evident in the survey items included in Table 2, these questions include a reference 

period. For analysis one, a reference period of 12 months was used. This is the standard 

reference period for these questions. It was selected to obtain an understanding of clients’ long-

term food security status. However, analysis two was focused on understanding the effects of 

participating in the Food FARMacy program over a 6-month period. Thus, a reference period of 

six months was selected for the follow-up questions administered under analysis two.  
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3.4.2 Dietary Study Measures  

 Both analyses one and two include the same dietary intake measures. Several validated 

measures exist for assessing dietary intake, including 24-hour recalls, dietary logs, and food-

frequency questionnaires. However, these tools require significant respondent and administrator 

burden. Since data used in this research were collected by community partners, a primary goal 

was to minimize participant and administrator burden. Concerns were expressed that if the intake 

process was too long or complicated, it could dissuade potential clients who needed the services 

from enrolling in this program. Thus, the dietary measures collected as part of this research in 

analyses one and two needed to be concise and easy to administer. A previous evaluation of the 

pilot version of the Food FARMacy program used simple dietary questions that asked about 

dietary intake in the past day for vegetables, fruit, fruit juice, and sugar-sweetened beverages. To 

allow for comparisons between the pilot version of this program and the current version, the 

Food FARMacy program, the same dietary intake questions were used. These questions are 

similar to those used in the Centers for Disease Control and Prevention’s Youth Risk Behavior 

Surveillance System survey (CDC, 2020c). The questions included at the intake and on follow-

up forms administered as part of analyses one and two are displayed in Table 3 below.  
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Table 3: Dietary Intake Measures 
Item Response Options 

Yesterday, did you eat any vegetables? Please 

include all cooked and uncooked vegetables or 

salads. Do not count French fries, fried potatoes, or 

potato chips. 

 

[ ] No, I didn’t eat any vegetables yesterday  

[ ] Yes, I ate vegetables 1 time yesterday  

[ ] Yes, I ate vegetables 2 times yesterday  

[ ] Yes, I ate vegetables 3 times yesterday  

[ ] Yes, I ate vegetables 4 or more times 

yesterday 

 

Yesterday, did you eat fruit? Please think about all 

forms of fruits, including cooked or raw, fresh, 

frozen or canned. Do not count fruit juice. 

[ ] No, I didn’t eat any fruit yesterday  

[ ] Yes, I ate fruit 1 time yesterday  

[ ] Yes, I ate fruit 2 times yesterday  

[ ] Yes, I ate fruit 3 times yesterday  

[ ] Yes, I ate fruit 4 or more times yesterday 

 

Yesterday, did you drink 100% fruit juice? Fruit 

juice is a drink, which is 100% juice, like orange 

juice, apple juice, or grape juice with no added 

sugar or sweetener. Do not count punch, Kool-

Aid®, Tampico, Hi-C, sports drinks, Goya juice, or 

other fruit-flavored drinks. 

[ ] No, I didn’t drink any fruit juice yesterday  

[ ] Yes, I drank fruit juice 1 time yesterday  

[ ] Yes, I drank fruit juice 2 times yesterday  

[ ] Yes, I drank fruit juice 3 times yesterday  

[ ] Yes, I drank fruit juice 4 or more times 

yesterday 

 

Yesterday, did you drink any sugary drinks like 

soda, soft drinks, punch, Kool-Aid®, Tampico, Hi-

C, sports drinks, Goya juice, Tamarindo, lemonade, 

or other fruit flavored drinks with added sugar or 

sweetener? Do not count 100% fruit juice. 

[ ] No, I didn’t drink any of these drinks 

yesterday  

[ ] Yes, I drank one of these drinks 1 time 

yesterday  

[ ] Yes, I drank one of these drinks 2 times 

yesterday  

[ ] Yes, I drank one of these drinks 3 times 

yesterday  

[ ] Yes, I drank one of these drinks 4 or more 

times yesterday  

 

 

3.4.3 Health Study Measure 

 A key outcome of interest with respect to analyses one and two is self-reported health. 

Over the past 70 years, researchers have used questions related to self-reported health status. 

These survey questions typically ask participants to rank their health on a scale, generally 

ranging from “excellent” to “poor” (Bowling, 2005). Asking respondents to assess their own 

health can help address a more comprehensive perspective on health that typical health measures, 

such as mortality, can lack (Bowling, 2005). Researchers have proposed that asking about self-

reported overall health can better capture the World Health Organization’s definition of health as 
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“a state of complete physical, mental and social wellbeing, and not merely the absence of disease 

and infirmity” (Bowling, 2005). While previous research suggests that correlations between self-

reported overall health measures and medical conditions are not necessarily strong, some 

associations has been noted. For example, self-reported health is significantly associated with use 

of health services, health-seeking behavior, mortality, functional status, and recovery from 

illness (Bowling, 2005). Further, self-reported health tools are commonly used in health science 

research. Both the US National Health Interview Survey and National Health and Nutrition 

Examination Survey ask participants to rate their overall health on a scale from “excellent” to 

“poor” (Bowling, 2005; CDC, 2020b, 2021a). The question used in analyses one and two can be 

found in Table 4 below.  

Table 4: Health Measure 
Would you say that in general your health is 

excellent, very good, good, fair, or poor? 

 

[ ]  Excellent 

[ ]  Very Good 

[ ]  Good 

[ ]  Fair 

[ ]  Poor  

[ ]  Don’t Know/Not sure 

 

When considering self-reported overall health, it is important to consider the response 

options provided to respondents. The self-reported health question used in this initiative includes 

the following response options: “excellent,” “very good,” “good,” “fair,” and “poor.” When 

developing a survey to assess health and quality of life, researchers at RAND added the “very 

good” option to the self-reported health question in the late 1970s. This addition was designed to 

help increase the discriminative ability of the question, as the researchers noted that there was a 

tendency to rate health high due to social desirability or optimism bias (Bowling, 2005). Based 

on this research, “very good” was included as a response option in the self-reported health 

question included in both analyses one and two.  
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3.4.4 Benefit Use Study Measures  

A final area of interest was enrollment in existing benefit programs. SNAP and WIC are 

key safety-net programs to reduce food insecurity and promote nutrition among low-income 

families. Assessing WIC and SNAP enrollment was a key goal for the community organizations 

implementing the Food FARMacy program. One of the vital roles that these organizations play 

in their communities is assessing for eligibility for benefit programs, as well as programs these 

organizations offer their community and enrolling potential participants. Since this is an 

important service that these organizations offer and an integral part of the Food FARMacy 

program, participants were asked whether they were currently enrolled in SNAP or WIC at 

baseline and at 6-month follow-up for analyses one and two. When potentially eligible clients 

were identified, community organizations assisted with the enrollment process.  

3.4.5 Qualitative Metrics  

 Analysis three is a qualitative analysis with a subset of participants in the program as well 

as program staff implementing this program. To assess the barriers and facilitators to 

participating in the Food FARMacy program, a semi-structured interview guides was developed. 

The interview guide for this study was based on Social Cognitive Theory. The Social Cognitive 

Theory was developed by a psychologist, Albert Bandura, in the 1980s who posited that personal 

factors, behavior, and environmental factors interact to influence outcomes (Conner & Norman, 

2015). Social Cognitive Theory employs an agentic perspective in which individuals are viewed 

as agents who influence their own lives (Bandura, 2005; Conner & Norman, 2015). Social 

Cognitive Theory has been applied across disciplines, including public health and food security. 

Unlike previous theories, Social Cognitive Theory focuses on the role of social and 

environmental influences and how these factors affect how individuals acquire and maintain 
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behavior. It takes into account an individual’s past experiences in shaping their future behavior. 

Using Social Cognitive Theory as a guide, we can understand how an individual’s environment, 

including their access to food, shapes their behavior, such as their dietary intake. Under this 

model, we can see how changing the environment can change an individual’s behavior. Thus, 

this model was used to understand food pantry client behavior when participating in the Food 

FARMacy program, as well as strategies that they use to access food during a time of social and 

economic crisis. The interview guide and the Social Cognitive Theory constructs behind each 

question are displayed in Table 5 below.  

Table 5: Food FARMacy Client Qualitative Interview Guide 
Social Cognitive 

Theory 

Construct 

Question Prompts 

Introduction 

NA Tell me about yourself and your family.  

Program Evaluation 

NA How did you find out about Food 

FARMacy? 

 

Probe: What do you remember about 

signing up for the program? 

Perceived benefits Why did you decide to participate in 

Food FARMacy? 

 

 

Behavioral 

supports/Social 

support 

Tell me about your experience with 

Food FARMacy. 

 

Probe: Who from your family picked 

up/received the food? 
Probe: How did you feel while you 

were picking up/receiving the food? 

Probe: Tell me about your experience 

with the program staff. 

 

Behavioral 

supports/ skills 

Knowledge and 

cognitive skills 

Tell me about how your family use the 

food from the program? 

Probe: Who ate the food? 

Probe: Did you share the food with 
neighbors or friends? 

Probe: Which food options did your 

family like? Not like? 
Probe: If you didn’t use all of the 

food, why not? 
Probe: Did you receive and/or use 

any recipes? 

 
Behavioral 

supports/skills 

How does Food FARMacy help you 

meet your food needs? 

Probe: Approximately how much of 

your food comes from Food 
FARMacy? 
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Probe: Where else do you get your 
food from? Grocery store? Bodega? 

 

Behavioral 

supports/skills 

Think back to before you joined Food 

FARMacy. Let’s talk about differences 

in your shopping habits. What are the 

differences in how you shopped before 

and how you shop now? 

 

Probe: Do you buy different foods? 

Less foods from other places? 

Probe: Do you go to the store more or 
less often? 

Probe: Do you spend more or less 
money on food? 

Behavioral 

supports/skills 

Next, let’s talk about differences in your 

eating habits. What are the differences in 

the foods your family ate before and 

now? 

 

Probe: Any changes in the amount or 

types of foods you’re eating? 
Probe: Any changes in drinks? 

Perceived 

benefits/ 

Behavioral 

supports  

What keeps you coming back to Food 

FARMacy? 

Probe: What makes it easy to 

participate? 

Probe: What is your favorite thing 

about the program? 
Perceived barriers What makes it hard to participate in 

Food FARMacy? 

Probe: Transportation? Time? 

Adequate kitchen equipment? Cooking 

knowledge and skills? Support from 
family or friends? Concerns about 

COVID-19? 
 

Behavioral 

supports 

What could Food FARMacy do to better 

meet your needs? 

Probe: What would help you use all 
the food? 

Probe: What would make it easier to 

participate? 

 

Food Insecurity and Health 

Self-efficacy In a typical week, do you feel like you 

have enough healthy food for your 

family? 

 

Probe: If NO – That sounds tough. We 

want to learn more about potential 

solutions to help families get enough 
healthy food in this tough time. What 

would help your family have enough 
healthy food right now? 

Probe: Is what you need now similar 

or different to what you needed before 
COVID? 

Probe: How long have you been 
experiencing this? 

 

Negative outcome 

expectations/ 

Behavioral 

supports 

How do you feel your food situation has 

affected how healthy you are? 

Probe: Feel free to share an example 
if you wish. 

Probe: How has the Food FARMacy 
program affected your health? 

Self-efficacy/ 

Behavioral 
supports 

How has the COVID-19 outbreak 

impacted your family’s access to food, if 
at all? 

Probe: What has changed about the 

way you get food? 
Probe: Have there been certain foods 

that were harder for you to get? 
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Probe: What foods, if any, would you 
like to give your child more often? 

 

Other Benefit Programs 

Self-efficacy/ 

Behavioral 

supports 

Besides Food FARMacy, what other 

food programs are you using right now? 

Probe: WIC, SNAP, school meal 

program, other food pantries? 
 Did Food FARMacy help you enroll 

in X? 
Probe: How do these programs 

compare to your experience with Food 

FARMacy? 
 

 Is there anything else you’d like to share 

about your experience with feeding your 

family or the Food FARMacy program? 

 

 

 

3.5 Data Analysis Plan 

3.5.1 Data Analysis Methods: Analysis One  

To answer research question one and understand the characteristics of program enrollees, 

the following methods were used. Descriptive statistics were used to summarize the frequency 

and percentages for categorical variables and mean, standard deviation, median, and interquartile 

range for continuous variables. These descriptive statistics answer research question one by 

providing details about program participants demographic characteristics as well as to describe 

baseline food security, dietary intake, and health status. 

To answer research question two and examine correlates of individual and household 

characteristics with very low food security at the time of Food FARMacy enrollment, two sets of 

analyses were conducted. First, bivariate analyses were conducted by using 𝒳2  tests (for 

categorical variables) and independent samples t-tests (for continuous variables) to examine 

differences between those with very low food security and those with high or somewhat low 

food security. Variables of interest include respondents’ age, education level, race/ethnicity, 
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preferred language, WIC participation status, SNAP participation status, household income, 

household size, and number of children in the household. Next, multivariable regression models 

examined correlates of very low food security, using the following specifications:  

• Model 1: Include baseline covariates, including all covariates identified as significant 

from the bivariate analysis 

• Model 2: Include all covariates and adjust for CBO site 

• Model 3: Include all covariates, CBO site (if determined relevant), and adjust for SNAP 

participation 

• Model 4: Include all covariates, CBO site (if determined relevant), and adjust for WIC 

participation 

Next, multivariable regression models examined correlates of raw food security score (on a 

scale from 0 to 6, with 0 representing high food security and 6 representing very low food 

security), using the following specifications:  

• Model 1: Include baseline covariates, including all covariates identified as significant 

from the bivariate analysis 

• Model 2: Include all covariates and adjust for CBO site 

• Model 3: Include all covariates, CBO site (if determined relevant), and adjust for SNAP 

participation 

• Model 4: Include all covariates, CBO site (if determined relevant), and adjust for WIC 

participation 

Significance levels are set at a two-tailed p value < .05 for all tests.  
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3.5.2 Data Analysis Methods: Analysis Two 

Analysis two focuses on understanding changes over time in food security as well as in self-

reported dietary and health outcomes. First, we examined changes in food security and dietary 

outcomes from baseline to 6-month follow-up. Descriptive statistics were used to describe 

demographic characteristics at baseline and 6-month follow-up, again reporting the mean and 

median as measures of central tendency and the SD and IQR as measures of variability for 

continuous variables while frequencies are reported for categorical variables. Next, Wilcoxon 

signed-rank and McNemar’s tests were conducted as appropriate to evaluate changes in food 

security status, dietary intake, and health from baseline to follow-up. Wilcoxon signed-rank test 

is a nonparametric test that can be used to compare two samples of data. Wilcoxon signed-rank 

tests consider both the difference in scores as well as the magnitude of differences between the 

two groups. Wilcoxon signed-rank test is an alternative to other commonly used tests to compare 

two samples, such as the dependent t-test. Importantly, the Wilcoxon signed-rank test does not 

assume normality of data like the dependent t-test does. In this dataset, the assumption of 

normality was not met. The Wilcoxon signed-rank test was thus used in lieu of t-tests. For 

nominal data, the McNemar’s test was be used. McNemar’s test is a nonparametric statistical test 

used on paired nominal data to identify differences in the nominal variable between two related 

groups. It is a useful test to compare pre-post study designs. These tests answer research question 

four. Wilcoxon signed-rank test will be used to evaluate changes in food security score and 

dietary intake, while McNemar’s test will be used to examine differences in self-reported health. 

Finally, to answer research question 3a, which was to understand whether attendance in 

the pantry program predicts improvement in food security from baseline to 6-month follow-up, 
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we conducted a series of linear regression models between attendance and food security status 

(raw score 0 to 6): 

• Model 1: Regress change in food security score on attendance 

• Model 2: Regress change in food security score on attendance with additional control 

variables age, household size, income, CBO site, and race/ethnicity 

• Model 3: Regress follow-up food security score on attendance 

• Model 4: Regress follow-up food security score on attendance with additional control 

variables age, household size, income, CBO site, and race/ethnicity 

Research question three focuses on measuring the relationship between program attendance 

and food security. To measure food security status, both change in food security as well as 

follow-up food security status were assessed as the dependent variables. Attendance in the Food 

FARMacy program was the primary independent variable of interest. Attendance was measured 

as the number of visits between the baseline intake and follow-up, which ranged from 4.5 to 7.5 

months. Additional control variables were used to more precisely estimate this association, 

including age, race/ethnicity, household income, household size, and CBO site. These additional 

control variables were identified based on previous research. All statistical analysis was 

performed using SAS® OnDemandTM for Academics at a significance measured at p < .05.  

 

3.5.3 Data Analysis Methods: Analysis 3 

The qualitative interviews conducted for this study were recorded, transcribed and 

translated, de-identified, and uploaded to a secure server. To prepare for data analysis, all 

interview transcripts were labeled using a naming system that did not include any identifying 

information. Data analysis of case studies is conducted by describing the case and themes of the 
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case (Creswell & Poth, 2016). Data analysis of case studies can be holistic, such that the themes 

of the entire case are analyzed or embedded, focusing on a specific aspect of the case (Creswell 

& Poth, 2016). This research study used a more holistic approach to understand how individuals 

were able to participate in and implement the Food FARMacy program. In order to analyze the 

data, a coding system was developed by the research team at the conclusion of the interviews. 

The research team met weekly to discuss the interview transcripts and important elements that 

should be included in the codebook. Codes were framed using Social Cognitive Theory, from 

which the interview guide was developed. Once data were transcribed, the research team coded 

interview transcripts using the qualitative coding software, NVivo. NVivo is a software tool that 

can be used to organize qualitative data, including text, photos, audio, and videos. 

When conducting qualitative research, it is imperative to promote the validity, credibility, 

and trustworthiness of the data. As Miles and Humberman (1994) aptly noted “we cannot focus 

only on the quality of the knowledge we are producing, as if its truth were all that counts. We 

must also consider the rightness or wrongness of our actions as qualitative researchers in relation 

to the people whose lives we are studying, to our colleagues, and to those who sponsor our 

work” (Miles & Huberman, 1994). First, it is essential to acknowledge one’s own background 

and positionality. Researchers cannot separate themselves from the studies they conduct and play 

a key role in shaping the results of their studies. When conducting research, it is harmful to 

assume that we are unbiased documentarians of human behavior. Instead, we should recognize 

how our background and the way we approach research can drastically influence outcomes. All 

members of the research team acknowledged and discussed their own positionality before and 

throughout the research process.  
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Additional steps were taken to strengthen the validity and credibility of the research 

studies. First, the research team consisted of a multidisciplinary team of multiple analysts to 

improve validity of the qualitative analysis. A key mechanism to promote the validity and assess 

accuracy of qualitative research studies is to include peer review and debriefing with an external 

researcher (Creswell, 2013). This included four team members who were very involved in the 

development and execution of the project as well as an external team member who served as an 

independent auditor as she was not involved in the study design and could provide an 

independent perspective in reviewing coding output and themes. The research term included the 

doctoral research student, two research assistants, the physician principal investigator, and a 

physician researcher who served as the independent auditor. The roles of all team members are 

displayed in Table 6. Second, methodology was outlined in advance and reviewed by all 

members of the research team. Participants included those from different ages and backgrounds 

to obtain a diverse range of experiences. Further, prolonged engagement by the primary 

researcher throughout the implementation of this program allowed the researcher to check for 

misinformation. Finally, a key way to promote the validity and assess accuracy of qualitative 

research studies is to include peer review and debriefing with an external researcher (Creswell & 

Poth, 2016). An associate research professor with extensive research experience in the field of 

nutrition reviewed the data analysis plan, codes, and themes to provide a different perspective on 

the methods, meanings, and interpretations. Throughout the data analysis process, the primary 

researcher as well as two research coordinators contributed to developing the coding system and 

coding the interviews. Twenty percent of interviews were coded by two research staff members 

independently, and coding was compared for intercoder agreement. These procedures helped 
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ensure the validity and credibility of the data, while also promoting a trusting and positive 

relationship between the research team and participants.  

Table 6: Team Member Roles in Qualitative Data Collection and Analysis. 
Team Member A B C D E F G H I 

Doctoral researcher √  √   √ √ √ √  

Bi-lingual research 

assistant 

  √    √ √  

Bi-lingual graduate 

student 

   √ √ √ √ √  

Physician Principal 

Investigator 

      √ √ √ 

Physician Researcher       √ √  

A. Develop interview guide 

B. Conduct English interviews 

C. Conduct Spanish interviews 

D. Take notes during English and Spanish Interviews 

E. Develop codebook 

F. Code transcripts 

G. Review coding output 

H. Develop main themes 

I. Oversee all decision making and approve all methods including interview guide, 

coding, themes 

 

3.5.4 Qualitative Interview Codebook Development  

The codebook for Food FARMacy interviews was developed collaboratively by the 

research team. First, the doctoral researcher and the bi-lingual graduate student spent significant 

time reading all interviews to get a depth of understanding of the whole database. The doctoral 

researcher read the transcripts several times and took notes to understand the details and scope of 

each interview in the context of the full database. The doctoral researcher deployed a code 

development process that involved both inductive and deductive processes. Developing a 

codebook involves building detailed descriptions based on what researchers identify in the 

database. Text from the interviews was categorized into smaller categories and assigned a label. 

This helped us narrow down on the most relevant information from each interview (Creswell & 

Poth, 2016). In qualitative research, coding schema can be developed using an inductive process, 
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deductive process or both. The doctoral researcher deployed both approaches in developing the 

codes.  

Deductive, or a priori, analysis is a “top-down” approach in which a theory is applied to 

a dataset. This can mean that prespecified codes are applied to a database, regardless of what the 

interviews reveal. A deductive approach is useful for organizing data into categories, maintaining 

alignment with research questions and applying relevant evidence-based theories that enable 

comparisons to the broader literature and field (Vanover et al., 2021). In this analysis, we used 

the Social Cognitive Theory as a framework to guide the top-level framing of both the research 

questions and the qualitative interview coding. However, there are limitations to a deductive 

approach, as it responds to a predetermined theory and not necessarily the experiences of 

participants, which is a primary goal of qualitative research. For this reason, the researcher 

deployed an inductive approach to develop specific codes and subcodes.  

In contrast to a deductive approach, an inductive approach uses the data as a guide for 

developing codes and themes. This is known as a “bottom-up” analytic strategy. Inductive 

analyses include open coding, in vivo coding, and constant comparative analysis. Benefits of 

inductive analysis include the ability to extract meaning from data in participants’ own words, 

develop themes and findings based on data, identify key data points to represent themes, and 

compare and contrast participants’ experiences with those described in the literature, media, and 

established theories (Vanover et al., 2021). In this analysis, the researcher used meoming and 

pattern coding to identify patterns across and within interviews. This enabled us to organize 

codes and subcodes to effectively summarize data in the participants’ words and experiences. 

These codes and subcodes were organized using Social Cognitive Theory to compare how the 

dataset fit within the existing literature and determinants of behavior change.  
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After the doctoral researcher developed the initial codes, they were shared with the bi-

lingual graduate student, who further edited these codes. The codes were then shared with the 

entire research team, and the definitions were edited until they reached a consensus regarding the 

final codes. The doctoral researcher and graduate student piloted the codebook on two 

interviews. Based on this initial pilot testing, three codes were removed and two were added. 

Table 7 describes the codes used to describe the experiences of participants and answers research 

questions 5 and 6.  

Table 7: Qualitative Interview Codes. 
SCT  

Theme 

Code Title  Subcodes Description 

E
n
v
ir

o
n
m

en
ta

l 
F

ac
to

rs
 

COVID-19 pandemic 

impact on household health 

 Impact of the COVID-19 pandemic on 

participant’s and/or household 

members’ physical and/or mental 

health.  

COVID-19 pandemic 

impact on economic status 

 Impact of the COVID-19 pandemic on 

participant’s and/or household 

members’ economic status, including 

employment status, hours worked, 

salary, or household income.  

COVID-19 pandemic 

impact on household 

dynamics 

 Impact of the COVID-19 pandemic on 

the number of people living in the 

household, including instances in 

which family members moved into or 

out of the household. 

COVID-19 pandemic 

impact on food access 

 Impact of the COVID-19 pandemic on 

participant’s and/or household 

members’ access to food. Includes 

financial limitations on which or how 

much food they can purchase, lack of 

foods available in the grocery stores, 

food pantries, etc.  

COVID-19 pandemic 

impact on mobility 

 Impact of the COVID-19 pandemic on 

participant’s and/or household 

members’ ability to travel or commute. 

Also includes the impact of the 

COVID-19 pandemic on participant’s 

and/or household members’ comfort 

traveling or commuting outside the 

home.  

Food access in community   General descriptions of access to food 

in participant’s community, including 

access to fruits, vegetables, healthy 
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foods, unhealthy foods, and proximity 

to grocery stores and bodegas.  

Food access through other 

programs  

SNAP 

WIC 

Get Food NYC  

School food 

program  

Other food 

pantry programs  

Other food 

assistance 

programs  

 

Enrollment or lack of enrollment in 

other food assistance programs. 

Additionally, ease of accessing foods 

through these programs, frequency of 

using these programs, duration of 

using this program, types of food 

options (e.g., prepared versus cooked), 

quality of food, diversity of food 

options, and cultural relevance of food 

options. 

Access to needed 

appliances, equipment, and 

utilities 

 Purchase of new appliances or 

equipment to prepare food from the 

Food FARMacy program. Lack of 

access to appliances, equipment, 

and/or utilities to prepare food, such as 

a blender, stove, gas, etc.  

P
er

so
n
al

 f
ac

to
rs

  

Motivation to join Food 

FARMacy program 

 Participants’ or their household 

members motivation or reasons for 

joining the Food FARMacy program.  

Attitudes towards Food 

FARMacy program 

administration 

Registration 

Staff 

Pickup/delivery 

Reminders 

General feedback and attitudes 

towards the Food FARMacy program. 

Registration: Participants’ experience 

with the registration process, including 

the ease or difficulty of registration 

and the time it took to register. 

Staff: Participants’ experience with 

program staff, including CBO staff 

and delivery staff. Include both 

positive, neutral, and negative 

feedback. 
Pickup/delivery: Participants’ 

experience with picking up the food or 

receiving delivery, including ease, 

challenges, or timing of pickup or 

delivery. Include monthly vs. biweekly 

delivery.  

Reminders: Participants’ experience 
with reminders about the program, 

including texts or phone calls. 

Attitudes towards Food 

FARMacy food 

Favorite foods  

Least favorite 

foods 

Familiarity of 

food  

Food allergies  
Novel foods 

Food 

presentation 

Favorite foods: Participant’s and their 

household members’ favorite foods or 

beverages from the Food FARMacy 

program. Include favorite meals made 

with food from the program.  

Least favorite foods: Participant and 
their household members’ least 

favorite foods or beverages from the 

Food FARMacy program. 
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Food quality 

Food variety 

Food choice 

Familiarity of food: Whether the food 

and beverages from the Food 

FARMacy program are similar or 

different from what participants and 

their household members typically eat 

and drink. 
Food allergies: Whether participants 

or their household members are 

allergic to foods provided from the 

Food FARMacy program.  

Novel foods: Participant’s or their 

household’s experience with trying 

new foods or beverages through the 

Food FARMacy program. 

Food presentation: Participant’s or 

their household’s experience with the 

presentation of the food, including 

description of the appearance of the 

food, bags, and/or boxes.  

Food quality: Participant’s or their 

household’s experience with the 

quality and/or freshness of the food. 

Includes description of fresh or rotten 

food. Description of everything or 

certain foods being good or fresh.  

Food variety: Participant’s or their 

household’s experience with the 

variety of food provided in the 

program, including a lack of variety or 

a lot of variety.  

Food choice: Participant’s or their 

household’s satisfaction with the food 

choice or desire to have more choice 

and autonomy in being able to select 

their own food and/or beverages. 
 

Attitudes towards Food 

FARMacy program: 

experience connection to 

benefit programs and 
services 

  Description of how participant and/or 

their household members were 

connected to benefit programs and 

other services, such as SNAP, WIC, 
health insurance, rent assistance, etc., 

through the Food FARMacy CBOs. 

This does not include benefit program 

enrollment that occurred outside of the 

Food FARMacy program.  

Attitudes towards Food 

FARMacy other supplies 

 Descriptions of other supplies received 

from the Food FARMacy program, 

including blankets, diapers, wipes, 
Metro cards, etc. 

Attitudes towards food and 

health  

 General description of participant’s 

and their household members’ 
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perceptions of the connection between 

food and health. This includes the 

importance of eating well for their or 

their household members’ health. 

Includes how COVID has affected 

their attitude towards health, unless 

that would be coded under “COVID-

19 pandemic impact on household 

health” above. 

Expectations Perceived 

expectations 

entering the 

Food FARMacy 

program 

Participant’s expectations about the 

Food FARMacy program prior to or at 

enrollment. This may be based on their 

experience with the CBO or what they 

heard from others.  

 Perceived 

expectations of 

food pantry 

programs 

Participant’s expectations about other 

food pantry programs prior to or at 

enrollment. 

 Perceived 

expectations of 

CBOs 

Participant’s expectations about the 

CBOs and the services they offer. 

Include both positive, negative or 

neutral feedback or knowledge (or lack 

thereof) about the CBO prior to 

entering the program.  

 Stress about accessing food   Description of stress (or lack of stress) 

about having enough food for 

themselves and/or their household. 

This includes during the COVID-19 

pandemic as well as pre-pandemic. 

This also includes both before and 

during enrollment in the Food 

FARMacy program. Includes 

strategies to cope with stress.  

B
eh

av
io

r 

Skills Meal preparation 

and cooking 

Description of participant’s or 

household member’s meal preparation 

and cooking skills. Include skills they 

learned while enrolled in the Food 

FARMacy program and skills they 

previously acquired, including 

preparing and cooking ingredients in 
the past.  

 Food 

management 

Description of participant’s or their 

household members’ management of 

food in the household, including 

practices to reduce food waste, such as 

new ways of preparing food or sharing 

food with friends and/or family.  

 Nutrition 
management 

Description of participant’s or their 
household members’ management of 

their diet through food choices, meal 

preparation strategies, and cooking to 
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promote a healthy, balanced diet. Note 

that the definition of a healthy diet is 

defined by the participant and not by 

the coder.  

 Recipe literacy  Description of participants or 

household members finding and using 

recipes, including recipes provided by 

the program and recipes that 

participants find in cookbooks, online, 

etc.  

Self-efficacy  Confidence in skills or to perform a 

specific skill or task. Code with a skill 

(e.g., meal preparation and cooking) 

Impact of Food FARMacy 

on meal preparation and 

cooking behavior 

 Impact of the Food FARMacy 

program on number of meals cooked 

with the food from the program and 

time spent cooking.  

Impact of Food FARMacy 

on shopping  

 Impact of the Food FARMacy 

program on shopping, including 

frequency of shopping, money spent 

on food, and choices made while 

shopping. Include what percentage of 

food was from the Food FARMacy 

program.  

Impact of Food FARMacy 

on time and interactions 

with family 

 Impact of the Food FARMacy 

program on time spent and interactions 

with family and household members, 

such as family members spending 

more time cooking or sharing meals. 

Impact of Food FARMacy 

program on eating behavior 

 Impact of the Food FARMacy 

program on foods or beverages eaten 

or not eaten. Includes no change, 

adding new/more, or reducing or 

eliminating certain foods or beverages. 

Impact of Food FARMacy 

program on health  

 

 Impact of the Food FARMacy 

program on health or perceived health, 

such as feeling healthier or improving 

specific health outcomes, such as 

HbA1c.  

Impact of the Food 
FARMacy program on 

finances  

 Impact of the Food FARMacy 
program on participants’ and/or 

household’s finances or economic 

status. Include no change.  

Impact of the Food 

FARMacy program on 

access to benefit programs  

 Impact of the Food FARMacy 

program on participant’s and/or 

household members’ access to benefit 

programs. Include no change.  

 Illustrative quote   Quotes that are good examples that 
may be used as examples in a 

manuscript.  
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 New code  New code needed. Code with parent 

code when relevant  

 Background information  Background information about 

participant and/or their household, 

such as mobility issues that could 

influence their participation. Do not 

include demographic information.  

 

3.5.5 Qualitative Interview Coding  

After the codebook was finalized, the doctoral researcher led the coding of the 

interviews. To reduce bias and ensure reliability of the results, 25% (n = 6) of the interviews 

were also coded by the bi-lingual graduate student. The doctoral researcher and bilingual 

research student checked in weekly during the coding process to discuss questions and progress. 

The dual coding and check-ins were conducted to ensure reliability of coding and to minimize 

coder bias. Calculation of inter-rater reliability between coders was not included as all interviews 

were coded by the doctoral researcher. This decision was made based on the perspective that 

quantitative methodology should not be used to interpret qualitative data, especially when there 

is not a specific reason to deploy these tools (MacDonald, 2019). However, the coding output 

was reviewed by the entire research team and the key codes and interview excerpts were 

discussed at length.  

 

3.5.6 Qualitative Interview Theme Development  

Themes were decided upon by the entire five-person qualitative research team, including 

two physicians, a doctoral student, and two research assistants. Once all transcripts were coded, 

coding output was shared with the entire research team, organized by code. Each member of the 

research team independently reviewed the coding output and for each code completed a 

standardized form providing their thoughts on general impressions, illustrative quotes, and 
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suggestions for key themes, when relevant. The research team met four times to complete the 

coding review and thematic development process. In order to be considered a key theme, it must 

have been described by at least half (n = 12) of the participants. Preliminary themes were then 

reviewed by the entire team before being finalized. This process was designed to strengthen the 

validity of the results and ensure that a range of perspectives were included in the development 

of the final themes.  

3.6 Data Security  

All written records were kept in locked file cabinets in a locked office with access limited 

to study team. We also stored data on a password-protected, encrypted network accessible only 

to computers kept in a locked or occupied office. Each participant will receive a unique, random 

code. All program data that are part of the study were identified by coded number only to 

maintain subject confidentiality. All computer entry and networking programs identify subjects 

by participant identification number. Encrypted, identifiable data was sent by community 

partners using DatAnywhere, a secure way to share and transfer large files with others without 

the need for a virtual primary network or a Columbia University Irving Medical Center related 

account. DatAnywhere storage is on CUIMC IT file servers, providing a back end that is 

compliant with policies covering all levels of data including personally identifiable information 

(System IDs: 3959, 6692- P Drive for Pediatrics, 5353 for DatAnywhere).  

IRB approval for studies one and two were obtained from the Columbia University Irving 

Medical Center was obtained on July 29, 2020 (Rascal IRB-AAAS3425) and approval for 

modifications were received on December 5th, 2019. IRB approval for study three was obtained 

from Columbia University Irving Medical Center on February 5, 2020 (Rascal IRB-AAAT1020). 
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3.7 Positionality of the Researcher  

The researcher is a doctoral candidate in behavioral nutrition, with a focus on nutritional 

epidemiology. I have a master’s in public health with a concentration in health policy and 

management. I spent the past 10 years working in public health research. Based on this 

experience, I believe that consistent access to nutritious, culturally responsive food is essential 

for the promotion of healthy dietary behavior and positive health outcomes. While I value high-

quality research studies, I believe that research should not be conducted in silos. I also believe in 

the importance of partnering with community organizations with established ties in their 

community and believe that program evaluation should be an integral part of community 

programming. Based on my previous advocacy and policy work, I have witnessed how effective 

it can be when public health and nutrition advocates have data to demonstrate the need for more 

equitable food systems and community-responsive programming that values community 

members.  
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Chapter 4 

This chapter will summarize the results from all three analyses conducted as part of this 

study. The purpose of this study is to understand the sociodemographic characteristics of those 

enrolling in the Food FARMacy program as well as their food security status and dietary intake. 

Further, this study aims to understand how participants’ food security, diet, and health changed 

over time. Finally, the third key aim of this study was to describe participants experience with 

the Food FARMacy program in their own words as well as their experience feeding themselves 

and their families during the COVID-19 pandemic.  

In total, 492 adults were enrolled in the Food FARMacy program between July 2020 to 

April 2021. This included all participants who completed baseline intake forms, regardless of 

whether they could be contacted for follow-up. After 6 months, participants were contacted again 

by phone or by email and resurveyed about their food security status, dietary intake, health, 

benefit enrollment, and experience with the program. In total, 325 participants completed follow-

up surveys, representing a 66% retention rate. Additionally, 12 English-speaking participants and 

12 Spanish-speaking participants were selected for enrollment in the qualitative portion of this 

study. Using the data collected from those enrolled in this study, the following research questions 

are analyzed in this chapter: 

Analysis 1: Cross-Sectional Research Questions 

1. What are the diet and health characteristics of those registering for the Food FARMacy 

program? 

2. What are the predictors of household food security among those registering for the Food 

FARMacy program? 

Analysis 2: Quantitative Pre-Post Research Questions 
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3. Does food security improve among Food FARMacy participants at 6-month follow-up? 

a. Does program attendance predict improvement in food security at 6-month 

follow-up? 

4. Do self-reported dietary outcomes, including fruit, vegetable, fruit juice and sugar-

sweetened beverage (SSB) intake, and health change among Food FARMacy participants 

from baseline to 6-month follow-up? 

Analysis 3: Qualitative Research Questions  

5. What are participants’ experience with, including barriers and facilitators to participating 

in, the Food FARMacy program during the COVID-19 pandemic in an urban 

environment? 

6. How are participants feeding their families during the COVID-19 pandemic? 

4.1 Analysis One Results  

4.1.1 Participant Demographics  

Demographic characteristics of Food FARMacy participants are displayed in Table 7 

below. Overall, 492 participants were recruited into the program, with a mean age of 45.66 years 

(SD = 15.08). The majority of participants identified as female (87.6%) and Hispanic (63.0%). 

The mean household size was 3.67 (SD = 1.84) with a mean number of children of 1.51 (SD = 

1.28). With respect to household income, many reported an annual income of less than $10,000 

(35.0%), followed by $10,000 to $19,999 (22.8%). This is substantially lower than the mean 

household income of $67,046 for New York City residents (United States Census Bureau, 2021). 

Some of the enrollees reported participation in public benefit programs, especially food 

assistance programs, including SNAP (51.7%) and WIC (24.9%). Most participants reported that 
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they had received a high school degree or below (67.4%), followed by some college (23.6%), 

and only 44 participants reported a college or graduate degree (9.0%).  

The Food FARMacy program aimed to target those with significant food-related needs. 

The majority of participants reported low (41.9%) or very low (46.5%) food security status, for a 

total of 88.4% reporting food insecurity at enrollment. The remaining 11.6% of participants 

reported marginal food security. Previous cross-sectional studies of food pantry programs have 

found that food insecurity is high among pantry clients, ranging from to up to 54% to 84% of 

participants (Duffy et al., 2009; Greenthal et al., 2019; Kaiser & Cafer, 2018; Liu et al., 2019; 

Robaina & Martin, 2013). The higher rate of food insecurity in participants enrolling in the Food 

FARMacy program is unsurprising as this program targeted food-insecure patients and 

community members and the challenges produced by COVID-19. When asked to rate their 

overall health, most participants reported that their health was good (36.6%) or fair (35.8%), with 

the rest fairly evenly split between excellent and poor. Fruit and vegetable consumption among 

participants was low, with 33.7% reporting consuming no vegetables on the previous day and 

37.4% consuming no fruit on the previous day. Further, over half of participants reported 

consuming sugar-sweetened beverages in the previous day. Demographic characteristics varied 

by site, reflecting the different populations that each community organization serves and 

recruited for this program. Further information about participant demographics are displayed 

below in Table 8.  

4.1.2 Site A Demographics 

In total, Site A enrolled 93 participants in the program. Site A recruited families with a 

young child or who were expecting at a clinical site, and thus had the largest household size 

(4.80 ± 1.88), and the age at enrollment skewed younger (30.81 ± 8.56 years). The majority of 
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participants at site A identified as Hispanic or Latino (79.3%). Most participants had obtained a 

high-school level education or less (64.1%), with some participants reporting some college 

(21.7%) or college graduate or higher (14.1%). Importantly, site A had a high rate of missing 

data for household income (37.6%). Survey administrators at the CBO noted that these 

participants generally reported that they did not know their household income, with many 

reporting that their husband, partner, or father managed the family finances. Participants in site A 

also reported the highest rates of enrollment in WIC at 73.2%. 
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Table 8. Food FARMacy Participant Baseline Demographic Characteristics. Data gathered 

July 2020-April 2021 for all three sites (A, B, and C) 1 

Characteristic Overall (n=492) Site A (n=93) Site B (n=224) Site C (n=175) 

Age at enrollment 45.66 (15.08) 30.81 (8.56) 46.76 (12.18) 52.12 (15.88) 

Gender      

Female 431 (87.6%) 90 (96.8%) 200 (89.3%) 141 (80.6%) 

Male 61 (12.4%) 3 (3.2%) 24 (10.7%) 34 (19.4%) 

Race/ethnicity     

Hispanic/Latino 300 (63%) 73 (79.3%) 146 (68.2%) 81 (47.6%)  

Non-Hispanic, Black 127 (26.7%) 1 (1.1%) 44 (20.6%) 82 (48.2%) 

Non-Hispanic, Other 49 (10.3%) 18 (19.6%) 24 (11.2%) 7 (4.1%) 

Highest education     

High school or below 328 (67.4%) 59 (64.1%) 136 (60.7%) 133 (77.8%) 

Some college 115 (23.6%) 20 (21.7%) 62 (27.7%) 33 (19.3%) 

College or higher 44 (9.0%) 13 (14.1%) 26 (11.6%) 5 (2.9%) 

Self-reported health     

Excellent or very good 75 (15.3%) 20 (21.5%) 37 (16.5%) 18 (10.5%) 

Good 179 (36.6%) 47 (50.5%) 78 (34.8%) 54 (31.4%) 

Fair 175 (35.8%) 22 (23.7%) 82 (36.6%) 71 (41.3%) 

Poor 60 (12.3%) 4 (4.3%) 27 (12.1%) 29 (16.9%) 

Daily vegetable intake     

0 times 166 (33.7%) 38 (40.9%) 57 (25.4%) 70 (40.6%) 

1 time 212 (43.1%) 34 (36.6%) 96 (42.9%) 82 (46.9%) 

2 or more times 113 (23.0%) 21 (22.6%) 71 (31.7%) 21 (12.0%) 

Daily fruit intake     

0 times 184 (37.4%) 39 (41.9%) 68 (30.4%) 77 (44.0%) 

1 time 194 (39.4%) 39 (41.9%) 79 (35.3%) 76 (43.4%) 

2 or more times 111 (22.6%) 15 (16.1%) 77 (34.4%) 19 (10.9%) 

Daily fruit juice intake     

0 times 323 (65.7%) 65 (69.9%) 130 (58.0%) 128 (73.1%) 

1 time 98 (19.9%) 17 (18.3%) 42 (18.7%) 39 (22.3%) 

2 or more times 70 (14.2%) 10 (10.8%) 52 (23.2%) 8 (4.6%) 

Daily SSB intake     

0 times 235 (47.8%) 57 (61.3%) 86 (38.4%) 92 (52.6%) 

1 time 135 (27.4%) 22 (23.7%) 62 (27.7%) 51 (29.1%) 

2 or more times 120 (24.4%) 13 (14.0%) 76 (33.9%) 31 (17.7%) 

Household size 3.67 (1.84) 4.80 (1.88) 3.93 (1.67) 2.73 (1.59) 

Number of children 1.51 (1.28) 2.08 (1.13) 1.75 (1.27) 0.90 (1.13) 

Annual household income     

<$10,000 173 (34.9%) 21 (22.6%) 81 (35.8%) 71 (40.3%) 

$10,000-$19,999 112 (22.8%) 11 (11.8%) 65 (29.0%) 51 (29.1%) 

$20,000-$34,999 86 (17.4%) 17 (18.3%) 51 (22.6%) 18 (10.2%) 

$35,000 + 33 (6.7%) 8 (8.6%) 21 (9.3%) 4 (2.3%) 

WIC enrollment 119 (24.9%) 61 (73.5%) 55 (24.8%) 3 (1.7%) 

SNAP enrollment 239 (51.7%) 25 (36.8%) 156 (70.6%) 58 (33.5%) 

Household food security     

High or marginal 56 (11.6%) 9 (9.7%) 47 (21.0%) 0 (0.0%) 

Low 203 (41.9%) 44 (47.3%) 110 (49.1%) 49 (29.3%) 

Very low 225 (46.5%) 40 (43.0%) 67 (29.9%) 118 (70.7%) 
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1For continuous variables, the mean is presented with SD in parentheses; for categorical variables, the 

frequency is presented with % in parentheses. 

 

This reflects the target population of pregnant women and mothers with young children, as well 

as the primary recruitment site. The recruitment site was an early childhood clinic focused on 

serving low-income residents. This clinic also offered benefit assistance services, including 

assistance in enrolling participants in Medicaid, WIC, and SNAP. Participants also had a mean 

age that was younger than the other sites (30.81 years, as compared with 46.76 and 52.12 years). 

Site A’s participants also reported the best health, with 21.5% reporting excellent or very good 

health and 50.5% reporting good health. Importantly, site A had a high rate of missing data for 

household income (37.6%). Program staff noted that these participants generally reported that 

they did not know their household income, with many reporting that their husband, partner, or 

father managed the family finances. 

4.1.3 Site B Demographics  

Site B recruited families living in public housing and prioritized those who were 

undocumented. Site B recruited 224 participants. Participants at site B had a mean age (45.76 ± 

12.16 years) that was older than those of site A and had the highest enrollment in SNAP (70.6%). 

The majority of participants at site B identified as Hispanic or Latino (68.2%), followed by non-

Hispanic Black (20.6%). Most participants obtained a high-school level education or less 

(60.7%), with some participants reporting some college (27.7%) or college graduate or higher 

(11.6%). Participants in site B reported the lowest level of food insecurity, with 21.0% of 

participants reporting marginal food security and only 29.9% reporting very low food security. 

Notably, site B offered delivery for all participants in the program.  
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4.1.4 Site C Demographics 

Site C focused on undocumented members of their community and recruited participants 

from existing programs as well as through outreach into their local community, including 

recruitment on the sidewalk at Food FARMacy distributions. Site C participants reported an 

older age at enrollment (52.16 ± 15.81 years) and lower rates of enrollment in SNAP (31.4%) or 

WIC (1.7%). Participants also reported the smallest household size, with a mean of 2.73 ± 1.59. 

Site C reported the lowest percent of participants identifying as Hispanic or Latino, at 47.6%, 

and the highest percent identifying as non-Hispanic Black at 48.2%. Participants at site C also 

reported the highest rates of poor health (16.9%) and the highest levels food insecurity, with over 

70% of participants reporting very low food security. The majority of participants reported 

receiving a high school degree or below (77.8%), which was over 10% higher than those 

reported at sites A and B. These differences in populations served reflects the range of 

demographic characteristics of those in need of food assistance programs in the New York City 

area during the COVID-19 pandemic. 

4.2 Predictors of Food Security at Enrollment  

 Research question two focused on understanding whether any demographic 

characteristics were predictive of very low food security. Identifying key predictors of food 

security could help inform future interventions by tailoring program characteristics and locations 

to those who with the highest risk. Very low food security was identified as the primary outcome 

of interest. Previous research demonstrated that very low food security status is most strongly 

and significantly associated with dietary and health consequences, such as an increased risk of 

nutritional deficiencies, including reduced vitamin A, folate, iron, and magnesium intake 

(Tarasuk & Beaton, 1999). Figure 1 below displays the theoretical model upon which the 
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research questions were framed and the analysis was based. Previous research among food 

pantry clients has found that age, household size, number of children in the household, 

urbanicity, and income-to-poverty ratio were associated with food security status (Garasky et al., 

2004; Liu et al., 2019; Robaina & Martin, 2013). The key demographics included in this model 

were selected based on this research.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 1: Conceptual Framework for Analysis One 

 

The conceptual framework displayed in Figure 1 is based on epidemiologic principles of 

determining the causes of health outcomes. First, key exposures were identified based on 

previous research. Exposures are the key predictors of interest that the researcher hypothesized 

could be associated with the outcome of interest. In this model, the exposures of interest are 

household income, household size, number of children in the household, education level, 

race/ethnicity, and age. SNAP and WIC participation at enrollment were considered moderators. 

Effect modification occurs when the relationship between an exposure and outcome depends on 

Exposures 

Household income, household 

size, presence/number of 

children in the household, 

education level, race/ethnicity, 

and, age 

Outcome:  

Very low food security (v. 

high/marginal/low food security) 

Moderators  

SNAP participation 

WIC participation 

Covariates (potential 

confounders) 

CBO site  
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a third variable, known as the moderator. SNAP and WIC participation were identified as the key 

moderators as they were estimated to influence the size of the relationship between the key 

demographic exposures of interest and the outcome of very low food security status. Finally, the 

CBO site was considered a covariate, or confounder in the framework. A confounder is a 

variable that distorts the relationship between the exposure and the outcome of interest. 

Confounders introduce bias into the analysis of the results. The CBO sites varied in their target 

populations and locations, as well as in their recruitment methods. As demonstrated in the 

analysis of the initial demographic table, the site location can introduce variance and be 

associated with both the outcome of very low food security as well as the key demographic 

exposures. 

To answer research question two and examine correlates of individual and household 

characteristics, including use of benefit program participation, with very low food security at the 

time of Food FARMacy enrollment, two sets of analyses were conducted. First, bivariate 

analysis was conducted by using 𝒳2 tests and independent sample t-tests to examine differences 

between those with very low food security as compared to those without very low food security 

across categorical variables and continuous variables. Variables analyzed included respondents’ 

age, education level, race/ethnicity, preferred language, WIC participation status, SNAP 

participation status, household income, household size, and number of children in the household 

(see Table 9 below).  

Second, multivariable regression models were built to examine correlates of very low food 

security (Table 10). The following models were constructed:  

• Model 1: Include all significant covariates that are potential correlates from the bivariate 

analysis:  age, race/ethnicity, household income, household size, and number of children  
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• Model 2: Include all covariates and adjust for CBO site 

• Model 3: Include all covariates, CBO site (if determined relevant), and adjust for SNAP 

participation 

• Model 4: Include all covariates, CBO site (if determined relevant), and adjust for WIC 

participation 
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Table 9: Comparison of Participants with Not Very Low and Very Low Food Security Status. Data 

organized by participant and household characteristics (with missing income cases dropped). 

 
Not very low 

food security 

Very low food 

security 

Χ2 or 

T-score 

p-

value 

 
(N=262) (N=225)   

Participant Characteristics     

Age at enrollment 44.4 ± 14.4 47.1 ± 15.6 1.95 .051 

Female 234 (89.3%) 193 (85.8%) 1.02 .296 

Race/Ethnicity   16.79 .002 

   Hispanic/Latino 162 (61.8%) 136 (60.4%)   

   Non-Hispanic, Black 54 (20.6%) 72 (32.0%)   

   Non-Hispanic, White 4 (1.5%) 3 (1.3%)   

   Non-Hispanic, Asian 29 (7.6%) 7 (3.1%)   

   Non-Hispanic, Other 2 (0.8%) 3 (1.3%)   

Highest education    1.23 .942 

   High school or below 180 (68.7%) 154 (68.4%)   

   Some college 65 (24.8%) 49 (21.8%)   

   College graduate or higher 25 (9.5%) 19 (8.4%)   

Self-reported health   9.61 .087 

   Excellent or very good 47 (17.9%) 26 (11.6%)   

   Good 99 (37.8%) 79 (35.1%)   

   Fair 90 (34.4%) 84 (37.3%)   

   Poor 24 (9.2%) 35 (15.6%)   

Household Characteristics     

Household size 3.91 ± 1.77 3.40 ± 1.89 3.01 .003 

Number of children in 

household 

1.74 ± 1.35 1.25 ± 1.19 4.20 < 

.001 

Annual household income   18.32 < 

.001 

   <$10,000 78 (29.8%) 92 (40.9%)   

   $10,000-$19,999 58 (22.1%) 67 (29.8%)   

   $20,000-$34,999 55 (21.0%) 28 (10.7%)   

   $35,000 + 25 (9.5%) 8 (3.6%)   

   Missing 46 (17.6%) 30 (13.3%)   

Current WIC enrollment 79 (30.2%) 40 (17.8%) 10.46 .001 

Current SNAP participation 136 (51.9%) 102 (45.3%) 1.80 .180 
 Note. The 𝒳2 test is used for nominal or categorical variables (predictor and outcome variables). Age, household 

size, and number of children are continuous predictor variables; therefore, we cannot use the 𝒳2 test. Instead, we 

use a reported t-score for these 3 variables. 

 

Finally, multivariable regression models were built to examine correlates of raw food 

security score (Table 11). The following models were constructed:  
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• Model 1: Include all significant covariates that are potential correlates from the bivariate 

analysis, including age, race/ethnicity, household income, household size, and number of 

children Model 2: Include all covariates and adjust for CBO site 

• Model 3: Include all covariates, CBO site (if determined relevant), and adjust for SNAP 

participation 

• Model 4: Include all covariates, CBO site (if determined relevant), and adjust for WIC 

participation 

Previous research among food pantry clients has found that age, household size, number 

of children in the household, urbanicity, and income-to-poverty ratio were associated with food 

security status (Garasky et al., 2004; Liu et al., 2019; Robaina & Martin, 2013). However, one 

study that examined SNAP participation found no association with food security status among 

food pantry recipients (Robaina & Martin, 2013).  

There are significant missing data for income. For income, household income status was 

compared other variables, including age, household size, race/ethnicity, and education to 

determine if income could be imputed based on other demographic characteristics. This 

correlation matrix revealed no significant associations between demographic characteristics and 

other demographic factors. The research team thus decided not to impute income based on these 

results. Missing income cases were dropped from the bivariate analysis and the multivariable 

regression models.  

 Table 9 displays the results from the bivariate 𝒳2 tests and independent samples t-tests, 

which compares key demographic characteristics among those with very low food security with 

those high, marginal, or low food security. In total, 229 participants reported high, marginal, or 

low food security, while 225 reported very low food security. Several significant predictors of 
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very low food security at enrollment were identified, including age, race/ethnicity, household 

size, number of children in the household, annual household income, and WIC enrollment. 

Significantly, the following variables were not significantly associated with very low food 

security: gender, education level, health, and SNAP enrollment. With respect to age, participants 

with very low security reported a mean age of 46.75 (SD = 15.8), whereas those without very 

low food security reported a mean age of 43.70 (SD = 15.0). Notably, participants at site C 

reported the highest percent of low food security, as well as the oldest age. This initial result 

could thus be the result of confounding by site, a possibility which will be further explored in the 

second analysis. In terms of race and ethnicity, those with low food security were more likely to 

identify as non-Hispanic Black and less likely to identify as Hispanic or Latino, non-Hispanic 

White, or non-Hispanic Asian. With respect to household characteristics, a higher percentage of 

those with the lowest household income of less than $10,000 per year reported very low food 

security as compared to those with high, marginal, or low food security (42.7% vs. 29.3%). 

Household size and number of children in the household were smaller among those with very 

low food security. This is in contrast to previous studies that indicated either that the presence of 

children was not associated with food security status, or that an increased number of children 

was associated with lower food security. Again, this may be due to the influence of the 

confounding influence of site or other factors associated with household size. Interestingly, WIC 

enrollment was strongly associated with not reporting very low food security status. In contrast, 

SNAP enrollment was not associated with food security status.  

 To better understand the role that confounding and moderation may have in the 

relationship between demographic factors and very low food security, we built a series of 

regression models. Table 9 below displays the results of these analyses. Model 1 includes all 



 98 

significant participant and household predictors identified in the bivariate analysis including age, 

race/ethnicity, number of children, and household size.  Household income, number of children 

and race/ethnicity remained significant predictors in this model. Consistent with the results of the 

previous analysis, those with fewer children had a higher risk of very low food security (OR = 

0.71, 95% CI 0.55 to 0.91). Additionally, household income was a significant predictor of very 

low food security. Specifically, those earning between $20,000-$34,999 annually were 0.53 

times less likely to have very low food security compared with those in the less than $10,000 

income bracket. Participants reporting annual income over $35,000 were 0.41 times less likely to 

have very low food security as those reporting an annual income less than $10,000 per year. 

Further, Non-Hispanic Asians were less likely to report very low food security as compared to 

Hispanic/Latino participants (OR = 0.32, 95% CI 0.11 to 0.80). 

Table 10: Multivariable Analysis of Participant and Household Characteristics. 

Summarized by household risk for very low food security (with missing income cases 

dropped). 

Characteristics 

Model 1 

OR (95% CI) 

Model 2 

AOR (95% CI) 

Model 3 

AOR (95% CI) 

Model 4 

AOR (95% CI) 

Participant Characteristics     

Age at enrollment 1.00 (0.99-1.02) 1.00 (0.99-1.02) 1.01 (0.99-1.02) 1.00 (0.98-1.02) 

Race/Ethnicity     

   Hispanic/Latino Reference Reference Reference Reference 

   Non-Hispanic, Black 1.45 (0.90-2.36) 1.04 (0.60-1.80) 1.05 (0.60-1.82) 1.07 (0.61-1.86) 

   Non-Hispanic, White 0.49 (0.07-2.61) 0.48 (0.06-2.99) 0.51 (0.06-3.15) 0.46 (0.05-2.94) 

   Non-Hispanic, Asian 0.32 (0.11-0.80)* 0.41 (0.14-1.04) 0.36 (0.10-1.05) 0.41 (0.13-1.11) 

   Non-Hispanic, Other 0.48 (0.02-5.30) 0.21 (0.01-2.41) 0.22 (0.01-2.69) 0.22 (0.01-2.51) 

Household Characteristics     

Household size 1.10 (0.92-1.33) 1.15 (0.95-1.40) 1.13 (0.93-1.39) 1.19 (0.98-1.47) 

Number of children  0.71 (0.55-0.91)* 0.79 (0.60-1.03) 0.80 (0.61-1.05) 0.77 (0.58-1.01) 

Annual household income     

   <$10,000 Reference Reference Reference Reference 

   $10,000 - $19,999 1.15 (0.70-1.89) 1.09 (0.63-1.86) 1.13 (0.65-1.96) 1.14 (0.66-1.96) 

   $20,000 - $34,999 0.53 (0.29-0.95)* 0.55 (0.29 – 1.03) 0.64 (0.33-1.23) 0.59 (0.31-1.12) 

   $35,000 + 0.41 (0.16-0.97)* 0.41 (0.15-1.03) 0.41 (0.13-1.19) 0.43 (0.15-1.14) 

Model 1 - Initial model: all variables in the model; Model 2 - Confounder adjusted: Model 1 + adjusted for site; 

Model 3—SNAP adjusted: Model 2 + adjusted for SNAP enrollment; Model 4—WIC adjusted: Model 2 + adjusted 

for WIC enrollment; * indicates significant OR/AOR p < .05 
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Model 2 built upon the results of Model 1 and controlled for CBO site. None of the 

covariates included in the model remained significant predictors of very low food security after 

controlling for CBO site. Model 3 included the key covariates of interest in Model 2 and adjusted 

for SNAP enrollment. SNAP was adjusted for as a potential moderator of interest. After 

adjustment for CBO site and SNAP enrollment, none of the demographic characteristics 

remained significant predictors of very low food security. Model 4 adjusted for WIC enrollment 

and CBO site. Under Model 4, none of the covariates were significant predictors of very low 

food security status.  

Raw food security score, on a scale from 0 to 6, was also considered as a primary 

outcome of interest. Model 1 included age, race/ethnicity, household size, number of children in 

the household, and annual household income. Number of children in the household, household 

income, and race/ethnicity were significant predictors of raw food security score. Similar to the 

previous analysis, those reporting incomes of $20,00 to $34,999 or $35,000 or above had 

significantly lower food security scores, indicating an increased level of food security. Non-

Hispanic Asian participants also reported lower food security scores when compared with 

Hispanic/Latino respondents (B = -1.03, 95% CI: -1.74 to -0.31). Number of children in the 

household was the final significant predictor of food security status, with an increased number of 

children associated with a slightly lower food security score (B = -0.28 (-0.50 to -0.07). This 

relationship is in the opposite direction of the previous analysis, number of children was 

inversely associated with very low food security status. As previously described, number of 

children in the household was substantially lower at site C, which recruited participants with the 

highest degree of food security.  

In Table 10, Model 2 included all of the predictors in Model 1 and controlled for CBO 
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site. Only race/ethnicity and household income remained s remained significant predictors of 

food security score after controlling for CBO site. Non-Hispanic Asians continued to report 

lower food security scores when compared to Hispanic/Latino participants (B = -0.79, 95% CI: -

1.45 to -0.12). Additionally, a household income of $20,00 to $34,999 or $35,000 or above had 

significantly lower food security scores when compared to those with an income of less than 

$10,000 per year. Model 3 included the key covariates of interest in Model 2 and adjusted for 

SNAP enrollment. Model 4 adjusted for WIC enrollment and CBO site. Under Models 3 and 4, 

both race/ethnicity and household income remained significant predictors of food security status.  

There are several key limitations of this analysis. Results may not be generalized to other 

settings, including rural environments, areas that were not as significantly affected by the 

pandemic, or with different demographics. It is unclear whether these results would be replicated 

without the influence of the initial health, social, and economic influences of the COVID-19 

pandemic. 
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Table 11: Multivariable Analysis of Participant and Household Characteristics. 

Summarized by household risk of raw food security score (with missing income cases 

dropped). 

Characteristics 

Model 1 

B (95% CI) 

Model 2 

B (95% CI) 

Model 3 

B (95% CI) 

Model 4 

B (95% CI) 

Participant 

Characteristics 

    

Age at enrollment 0.00 (-0.02-0.01) 0.00 (-0.02-0.01) 0.00 (-0.01-0.02) 0.00 (-0.01-0.01) 

Race/Ethnicity     

   Hispanic/Latino Reference Reference Reference Reference 

   Non-Hispanic, Black 0.32 (-0.10-0.75) 0.00 (-0.41-0.41) 0.00 (-0.41-0.42) 0.02 (-0.39-0.43) 

   Non-Hispanic, White 0.05 (-1.43-1.53) 0.15 (-1.23-1.53) 0.20 (-1.19-1.59) 0.14 (-1.23-1.51) 

   Non-Hispanic, Asian -1.03 (-1.74--

0.31)* 

-0.79 (-1.45--

0.12)* 

-0.99 (-1.72--

0.25)* 

-0.88 (-1.58--

0.18)* 

   Non-Hispanic, Other -0.46 (-2.54-1.61) -1.20 (-3.13-0.73) -1.14 (-3.08-0.81) -1.14 (-3.06-0.78) 

Household 

Characteristics 

    

Household size 0.02 (-0.13-0.18) 0.04 (-0.10-0.19) 0.02 (-0.13-0.17) 0.07 (-0.08-0.22) 

Number of children  -0.28 (-0.50--

0.07)* 

-0.16 (-0.36-0.04) -0.13 (-0.34-0.07) -0.18 (-0.38-0.02) 

Household income     

    <$10,0000 Reference Reference Reference Reference 

   $10,000 - $19,999 -0.04 (-0.48-0.39) -0.09 (-0.50-0.31) -0.05 (-0.47-0.37) -0.04 (-0.45-0.37) 

   $20,000 - $34,999 -0.61 (-1.11--

0.10)* 

-0.49 (-0.97--

0.02)* 

-0.41 (-0.91-0.09) -0.40 (-0.87--

0.08)* 

   $35,000 + -0.94 (-1.66--

0.22)* 

-0.96 (-1.53--

0.20)* 

-0.84 (-1.59--

0.09)* 

-0.81 (-1.51--

0.12)* 

Model 1 - Initial model: all variables in the model; Model 2 - Confounder adjusted: Model 1 + adjusted for site; 

Model 3 - SNAP adjusted: Model 2 + adjusted for SNAP enrollment; Model 4 - WIC adjusted: Model 2 + adjusted 

for WIC enrollment; * indicates significant p < .05 

 

All outcomes were self-reported and may be subject to social desirability. While food pantry 

programs are a primary safety net for reducing food insecurity, the available evidence is 

primarily limited to cross-sectional studies, including this study. Future research should focus on 

longitudinal examinations of the effects of food pantry programs on food security, diet, and 

health outcomes. Effective and sustainable solutions are needed to curb household food 

insecurity. The Food FARMacy program is highly replicable and could be implemented in a 

range of settings. This healthcare-system collaboration with community partners reached a wide 

audience with multiple needs. Hospital-led community pantry programs can provide vital 
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resources to patients and community members with the highest need and can be tailored to meet 

patients’ health needs.  

4.3 Analysis Two Results  

A primary interest of this research study was to understand changes over time in food 

security as well as in self-reported dietary and health outcomes. Research questions three and 

four listed below are the primary focus of analysis two.  

3. Does food security improve among Food FARMacy participants at 6-month follow-up? 

a. Does program attendance predict improvement in food security at 6-month 

follow-up? 

4. Do self-reported dietary outcomes, including fruit, vegetable, fruit juice and sugar-

sweetened beverage (SSB) intake, and health change among Food FARMacy participants 

from baseline to 6-month follow-up? 

First, we examined changes in food security and dietary outcomes from baseline to 6-

month follow-up. Descriptive statistics were conducted to define participant characteristics at 

baseline and 6-month follow-up. Next, Wilcoxon signed-rank and McNemar’s tests were 

conducted to evaluate the change in food security status, dietary intake, and health from baseline 

to follow-up. Wilcoxon signed-rank test was used to evaluate changes in food security score and 

dietary intake variables, while McNemar’s test was used to examine differences in self-reported 

health. Due to sample size limitations response categories for key dietary variables were 

collapsed. Dietary intake categories of two times, three times, and four or more times were 

collapsed to two or more times per day.  

Finally, to answer research question 3, which was whether attendance in the pantry 

program predicts improvement in food security from baseline to 6-month follow-up, we 
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conducted a series of linear regression models between attendance and food security status (raw 

score 0 to 6): 

• Model 1: Regress change in food security score on attendance 

• Model 2: Regress change in food security score on attendance with additional control 

variables age, household size, income, education and race/ethnicity 

• Model 3: Regress follow-up food security score on attendance 

• Model 4: Regress follow-up food security score on attendance with additional control 

variables age, household size, income, education, and race/ethnicity. 

Research Question 3 focuses on measuring the relationship between program attendance and 

food security. To measure food security status, both change in food security and follow-up food 

security status were evaluated as key outcomes. Figure 2 below displays the conceptual 

framework used to understand and frame the pre-post analysis conducted. Attendance in the 

Food FARMacy program was determined to be the primary exposure of interest. Attendance was 

measured as the number of visits between the baseline intake and follow-up, which ranged from 

4.5 to 7.5 months.  

 

 

Figure 2: Conceptual Framework for Pre-Post Analysis 

Potential confounders 

Age, Race/ethnicity, Household 

income, Household size, Education 

level 

 

EXPOSURES 

Food FARMacy attendance 
OUTCOMES 

Change in food security  
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Prior to fitting the regression model, we assessed the variance inflation factors (VIFs) to 

test for multicollinearity. VIFs were examined to determine the extent to which the variability in 

a given predictor can be explained by the remaining predictors. Generally, the cutoff for 

multicollinearity is considered 2.5, with values above 2.5 indicating its presence. The VIFs were 

assessed to determine the presence of multicollinearity prior to running the regression models.  

4.3.1 Retention and Attendance at Follow-up 

In total, 325 participants completed follow-up surveys of the 492 initial participants who 

completed intake forms between July 2020 and April 2021. Follow-up forms were completed 

between December 2020 and October 2021, with 6-month follow-up data being collected from 

4.5 to 7.5 months (± 1.5 months). The remaining 167 participants were lost to follow-up, 

representing a retention rate of 66.1%, (Site A: 66.7%; Site B: 67.4%; Site C: 64.0%). Reasons 

for becoming lost to follow-up included disenrollment from the program, changes in contact 

information, and being unable to contact the individual for a follow-up survey within the follow-

up time window. The sites that reported the most significant challenges contacting individuals 

for follow-up surveys were those that targeted undocumented households, which included sites B 

and C. The CBO staff noted that phone numbers for this population often change and 

maintaining current contact information is an ongoing challenge CBO staff face when engaging 

this population in interventions. Future studies should consider mechanisms to improve retention 

and maintain updated contact information throughout the study period.  

The mean attendance across all sites was 11.0 visits (SD = 2.98), with 79.99% of visits 

attended by complete cases. The mean number of visits was consistent across sites, ranging from 

10.24 visits at Site C to 11.57 visits at Site B. Site B provided delivery for all participants. 

Across all sites, a delivery was considered a complete visit when the box was received by the 
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participant, a member of their household or a designated friend or neighbor at their primary 

address on the day of delivery or if the participant picked up the food box within one day of the 

distribution day. For those picking-up their boxes, a box was considered received if the 

participant picked up the box on the distribution day or made arrangements and picked it up the 

day after. Table 12 displays the mean number of visits as well as the percent of potential food 

boxes received between baseline and follow-up surveys. Site B, which delivered to all 

participants, had the highest percent of potential food boxes received at 85.26%; however, this 

was not substantially higher than Site A, which reported 84.51% of food boxes received. Site C 

reported the lowest level of percent of potential food boxes received at 69.84%. Site C 

experienced challenges with their delivery provider and had to switch delivery services twice 

during the study period, which may have influenced participant engagement. The minimal 

differences in the mean number of visits and percent of potential boxes received, especially 

between sites A and B is an interesting finding. This indicates that delivery services may not be 

needed for all participants to reach high levels of engagement.  

Table 12: Attendance from Baseline and Follow-up by Site.  

 Total Site A Site B Site C 

Mean boxes received (SD)1 11.04 (2.98) 11.21 (2.86) 11.57 (2.38) 

10.24 

(3.56) 

Median boxes received 

(IQR)1 

12 (10.00 – 

13.00) 

12 (11.00 – 

13.00) 

12 (10.00 – 

13.00) 

12 (8.75 

– 13.00) 

Percent of potential food 

boxes received2 79.99% 84.51% 85.26% 69.84% 
1Boxes received was calculated based on the number of boxes received between baseline and follow-up form 

completion; 2Percent of boxes received calculated based on the number of boxes received divided by the total 

potential boxes available between baseline and follow-up form administration 

 

4.3.2 Demographics of Participants at Follow-up 

 Table 13 below displays the baseline demographic characteristics for the overall study 

population as well as for those that completed the follow-up survey and those that did not. 

Overall, small differences were observed between those who completed the 6-month follow-up 
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survey and those who did not. The largest differences were observed in race/ethnicity and 

baseline household income. Among complete cases, 66.8% identified as Hispanic or Latino, as 

compared to 55.8% among those who did not complete the survey. The percent of those 

identifying as non-Hispanic Black was 33.1% among incomplete cases as compared to 23.3% 

among complete cases. Further, differences in the distribution of annual household income were 

observed. Among complete cases, 32.9% reported an annual income of less than $10,000 per 

year, as compared to 38.9% among incomplete cases. Twenty-four percent of complete cases 

reported an annual income between $10,000 and $19,999 as compared to 20.4% among 

incomplete cases. The remaining differences between complete and incomplete cases for 

baseline household characteristics were less than 3%. Overall, these differences between 

complete and incomplete cases were minimal. The differences between complete and incomplete 

cases were also examined by community organization site in Tables 14 through 16.  
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Table 13: Demographics for Complete and Incomplete Cases. 

Characteristic 

Overall  

n = 492 

(100%) 

Complete case  

n = 325 

(66.1%) 

Incomplete case 

n = 167 

(33.9%) 

Age at enrollment 46.66 (15.08) 46.04 (14.75) 44.93 (15.72) 

Female 431 (87.6%) 286 (88.0%) 145 (86.8%) 

Race Ethnicity    

Hispanic/Latino 300 (63.0%) 209 (66.8%) 91 (55.8%) 

Non-Hispanic, Black 127 (26.7%) 73 (23.3%) 54 (33.1%) 

Non-Hispanic, Other 49 (10.3%) 31 (9.9%) 18 (11.0%) 

Highest education    

High school or below 328 (67.4%) 217 (67.6%) 111 (66.9%) 

Some college 115 (23.6%) 78 (24.3%) 37 (22.3%) 

College graduate or higher 44 (9.0%) 26 (8.1%) 18 (10.8%) 

Self-reported health    

Excellent, very good, or 

good 
254 (51.9%) 169 (52.3%) 85 (51.2%) 

Fair or poor 235 (48.1%) 154 (47.7%) 81 (48.8%) 

Household size 3.67 (1.84) 3.75 (1.83) 3.49 (1.87) 

Annual household income    

<$10,000 172 (35.0%) 107 (32.9%) 65 (38.9%) 

$10,000-$19,999 112 (22.8%) 78 (24.0%) 34 (20.4%) 

$20,000-$34,999 80 (16.3%) 52 (16.0%) 28 (16.8%) 

$35,000 + 33 (6.7%) 23 (7.1%) 10 (6.0%) 

WIC enrollment 119 (24.9%) 82 (25.9%) 37 (22.8%) 

SNAP participation 239 (51.7%) 160 (52.5%) 79 (50.3%) 

Household Food Security    

High or marginal 56 (11.6%) 39 (12.2%) 17 (10.3%) 

Low 203 (41.9%) 135 (42.3%) 68 (41.2%) 

Very low 225 (46.5%) 145 (45.5%) 80 (48.5%) 

Daily vegetable consumption    

0 times 166 (33.7%) 106 (32.6%) 60 (35.9%) 

1 time 212 (43.1%) 149 (45.8%) 63 (37.7%) 

2 + times 113 (23.0%) 70 (21.5%) 43 (25.7%) 

Daily fruit consumption    

0 times 184 (37.4%) 119 (36.6%) 65 (38.9%) 

1 time 194 (39.4%) 127 (39.1%) 67 (40.1%) 

2 + times 111 (22.6%) 77 (23.7%) 34 (20.4%) 

Daily fruit juice consumption    

0 times 323 (65.7%) 206 (63.4%) 117 (70.1%) 

1 time 98 (19.9%) 72 (22.2%) 26 (15.6%) 

2 + times 70 (14.2%) 47 (14.5%) 23 (13.8%) 

Daily SSB consumption    

  0 times 235 (47.8%) 158 (48.6%) 77 (46.1%) 

  1 time 135 (27.4%) 91 (28.0%) 44 (26.3%) 

  2 + times 120 (24.4%) 75 (23.1%) 23 (13.8%) 
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 Tables 14, 15, and 16 display the baseline demographic characteristics for complete and 

incomplete cases for each site. Some differences were observed between those who completed 

the 6-month follow-up survey and those who did not. Site A recruited participants who were 

pregnant or had young children from an early childhood development clinic in Queens. In total, 

62 of the 93 cases completed follow-up surveys at site A. As displayed in Table 14, incomplete 

cases at Site A had a lower percent identifying as Hispanic or Latino (67.7 vs. 83.9%), a higher 

percent with a high school degree or below (71.0 vs 59.7%), a higher percent with fair or poor 

health (35.5 vs. 24.2%), a higher percent with an income less than $10,000 (32.3 vs 19.4%), and 

a lower percent enrolled in WIC (58.1 vs. 69.4%). Site B recruited participants from the lower 

East side of Manhattan and focused on those who lived in New York City Housing Authority 

buildings and undocumented immigrants. In total, 151 of the 224 cases completed follow-up 

surveys at site B. As displayed in Table 15, incomplete cases at Site B had a higher percent with 

a college degree or above (15.1 vs 9.9%), and a higher percent with an income less than $10,000 

(42.4 vs. 34.4%), Site C recruited participants living in Brooklyn with a focus on recruiting 

undocumented immigrants. In total, 112 of the 175 cases completed follow-up surveys at site B. 

As displayed in Table 16, incomplete cases at Site C had a lower percent identifying as Hispanic 

or Latino (39.7 vs. 50.0%) and a higher percent with an income between $10,000 to $19,999 

(36.5 vs. 25.0%).  
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Table 14: Demographics for Complete and Incomplete Cases for Site A 

Characteristic 

Overall  

n = 93  

(100%) 

Complete case  

n = 62 

(66.7%) 

Incomplete case 

n = 31 

(33.3%) 

Age at enrollment 30.81 (8.56) 32.42 (7.72) 27.71 (9.36) 

Female 90 (96.8%) 60 (96.8%) 30 (96.8%) 

Race Ethnicity    

Hispanic/Latino 73 (78.5%) 52 (83.9%) 21 (67.7%) 

Non-Hispanic, Black 1 (1.1%) 0 (0.0%) 1 (3.2%) 

Non-Hispanic, Other 18 (19.4%) 10 (16.1%) 8 (25.8%) 

Highest education    

High school or below 13 (14.0%) 9 (14.5%) 4 (12.9%) 

Some college 59 (63.4%) 37 (59.7%) 22 (71.0%) 

College graduate or higher 20 (21.5%) 15 (24.2%) 5 (16.1%) 

Self-reported health    

Excellent, very good, or 

good 
67 (72.0%) 47 (75.8%) 20 (64.5%) 

Fair or poor 26 (28.0%) 15 (24.2%) 11 (35.5%) 

Household size 4.80 (1.88) 4.98 (1.78) 4.43 (2.05) 

Annual household income    

<$10,000 22 (23.7%) 12 (19.4%) 10 (32.3%) 

$10,000-$19,999 11 (11.8%) 10 (16.1%) 1 (3.2%) 

$20,000-$34,999 17 (18.3%) 11 (17.7%) 6 (19.4%) 

$35,000 + 8 (8.6%) 6 (9.7%) 2 (6.5%) 

WIC enrollment 61 (65.6%) 43 (69.4%) 18 (58.1%) 

SNAP participation 25 (26.9%) 15 (24.2%) 10 (32.3%) 

Household Food Security    

High or marginal 9 (9.7%) 5 (8.1%) 4 (12.9%) 

Low 44 (47.3%) 33 (53.2%) 11 (35.5%) 

Very low 40 (43.0%) 24 (38.7%) 16 (51.6%) 

Daily vegetable consumption    

0 times 38 (40.9%) 24 (38.7%) 14 (45.2%) 

1 time 34 (36.6%) 21 (33.9%) 13 (41.9%) 

2 + times 21 (22.6%) 17 (27.4%) 4 (12.9%) 

Daily fruit consumption    

0 times 39 (41.9%) 23 (37.1%) 16 (51.6%) 

1 time 39 (41.9%) 26 (41.9%) 13 (41.9%) 

2 + times 15 (16.1%) 13 (21.0%) 2 (6.5%) 

Daily fruit juice consumption    

0 times 65 (69.9%) 44 (71.0%) 21 (67.7%) 

1 time 17 (18.3%) 14 (22.5%) 3 (9.7%) 

2 + times 10 (10.8%) 4 (6.5%) 6 (19.4%) 

Daily SSB consumption    

  0 times 57 (61.3%) 40 (64.5%) 17 (54.8%) 

  1 time 22 (23.7%) 15 (24.2%) 7 (22.6%) 

  2 + times 13 (14.0%) 6 (9.7%) 7 (22.6%) 
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Table 15: Demographics for Complete and Incomplete Cases for Site B 

Characteristic 

Overall  

n = 224 

(100%) 

Complete case  

n = 151 

(67.4%) 

Incomplete case 

n = 73 

(32.6%) 

Age at enrollment 46.76 (12.18) 46.81 (11.93) 46.64 (12.76) 

Female 200 (89.3%) 134 (88.7%) 66 (90.4%) 

Race Ethnicity    

Hispanic/Latino 146 (65.2%) 101 (66.9%) 45 (61.6%) 

Non-Hispanic, Black 44 (19.6%) 24 (15.9%) 20 (27.4%) 

Non-Hispanic, Other 24 (10.7%) 17 (11.2%) 7 (9.6%) 

Highest education    

College graduate or higher 26 (11.6%) 15 (9.9%) 11 (15.1%) 

High school or below 136 (60.7%) 94 (62.3%) 42 (57.5%) 

Some college 62 (27.7%) 42 (27.8%) 20 (27.4%) 

Self-reported health    

Excellent, very good, or 

good 
115 (51.3%) 77 (51.0%) 38 (52.1%) 

Fair or poor 109 (48.7%) 74 (49.0%) 35 (47.9%) 

Household size 3.93 (1.67) 3.91 (1.68) 3.97 (1.67) 

Annual household income    

<$10,000 83 (37.1%) 52 (34.4%) 31 (42.5%) 

$10,000-$20,000 64 (28.6%) 48 (31.8%) 16 (21.9%) 

$20,000-$35,000 51 (22.8%) 33 (21.9%) 18 (24.7%) 

>$35,000 21 (9.4%) 14 (9.3%) 7 (9.6%) 

WIC enrollment, n (%) 55 (24.6%) 37 (24.5%) 18 (24.7%) 

SNAP participation, (n%) 156 (69.6%) 106 (70.2%) 50 (68.5%) 

Household Food Security    

High or marginal 46 (20.5%) 33 (21.9%) 13 (17.8%) 

Low 110 (49.1%) 74 (49.0%) 36 (49.3%) 

Very low 67 (29.9%) 43 (28.5%) 24 (32.9%) 

Daily vegetable consumption    

0 times 57 (25.4%) 37 (24.5%) 20 (27.4%) 

1 time 96 (42.9%) 71 (47.0%) 25 (34.2%) 

2 + times 71 (31.7%) 43 (28.5%) 28 (38.4%) 

Daily fruit consumption    

0 times 68 (30.4%) 49 (32.5%) 19 (26.0%) 

1 time 79 (35.3%) 51 (33.8%) 28 (38.4%) 

2 + times 77 (34.4%) 51 (33.8%) 26 (35.6%) 

Daily fruit juice consumption    

0 times 130 (58.0%) 81 (53.6%) 49 (67.1%) 

1 time 42 (18.7%) 32 (21.2%) 10 (13.7%) 

2 + times 52 (23.2%) 38 (25.2%) 14 (19.2%) 

Daily SSB consumption    

  0 times 86 (38.4%) 59 (39.1%) 27 (37.0%) 

  1 time 62 (27.7%) 41 (27.2%) 21 (28.8%) 

  2 + times 76 (33.9%) 51 (33.8%) 25 (34.2%) 
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Table 16: Demographics for Complete and Incomplete Cases for Site C 

Characteristic 
Overall  

n = 175 

Complete case  

n = 112 

Incomplete case 

n = 63 

Age at enrollment 52.12 (15.88) 52.45 (16.24) 51.53 (15.32) 

Female 141 (80.6%) 92 (82.1%) 49 (77.8%) 

Race Ethnicity    

Hispanic/Latino 81 (46.3%) 56 (50.0%) 25 (39.7%) 

Non-Hispanic, Black 82 (46.9%) 49 (43.8%) 33 (52.4%) 

Non-Hispanic, Other 7 (4.0%) 4 (3.6%) 3 (4.8%) 

Highest education    

High school or below 5 (2.9%) 2 (1.8%) 3 (4.8%) 

Some college 133 (76.0%) 86 (76.8%) 47 (74.6%) 

College graduate or higher 33 (18.9%) 21 (18.8%) 12 (19.0%) 

Self-reported health    

Excellent, very good, or 

good 
72 (41.1%) 45 (40.2%) 27 (42.9%) 

Fair or poor 101 (57.7%) 65 (58.0%) 36 (57.1%) 

Household size 2.73 (1.59) 2.87 (1.60) 2.49 (1.55) 

Annual household income    

<$10,000 67 (38.3%) 43 (38.4%) 24 (38.1%) 

$10,000-$20,000 51 (29.1%) 28 (25.0%) 23 (36.5%) 

$20,000-$35,000 17 (9.7%) 13 (11.6%) 4 (6.4%) 

>$35,000 4 (2.3%) 3 (2.7%) 1 (1.6%) 

WIC enrollment 3 (1.7%) 2 (1.8%) 1 (1.6%) 

SNAP participation 58 (33.1%) 39 (34.8%) 19 (30.2%) 

Household Food Security    

High or marginal 4 (2.3%) 3 (2.7%) 1 (1.6%) 

Low 49 (28.0%) 28 (25.0%) 21 (33.3%) 

Very low 118 (67.4%) 78 (69.6%) 40 (63.5%) 

Daily vegetable consumption    

0 times 70 (40.6%) 45 (40.2%) 26 (41.3%) 

1 time 82 (46.9%) 57 (50.9%) 25 (39.7%) 

2 + times 21 (12.0%) 10 (8.9%) 11 (17.5%) 

Daily fruit consumption    

0 times 77 (44.0%) 47 (42.0%) 30 (47.6%) 

1 time 76 (43.4%) 50 (44.6%) 26 (41.3%) 

2 + times 19 (10.9%) 13 (11.6%) 6 (9.5%) 

Daily fruit juice consumption    

0 times 128 (73.1%) 81 (72.3%) 47 (74.6%) 

1 time 39 (22.3%) 26 (23.2%) 13 (20.6%) 

2 + times 8 (4.6%) 5 (4.5%) 3 (4.8%) 

Daily SSB consumption    

  0 times 92 (52.6%) 59 (52.7%) 33 (52.4%) 

  1 time 51 (29.1%) 35 (31.2%) 16 (25.4%) 

  2 + times 31 (17.7%) 18 (16.1%) 13 (20.6%) 

Mean (SD); n (%) 
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4.3.3 Food Security, Diet, and Health at Follow-up 

To answer Research Question 4, we compared key outcomes reported at baseline and at 

6-month follow-up for the key outcomes of interest (see Table 17 below). Comparisons were 

made only between complete cases; thus the results are not representative of the full population 

enrolled in the Food FARMacy program. Food security status was examined as both a 

categorical variable and a numerical food security score following the USDA’s scoring 

guidelines for the six-item survey. Food security status changed significantly, from a mean score 

of 4.0 at baseline to 2.0 at follow-up (p < .001). Total food security score ranged from 0, 

representing high food security, to 6, representing very low food security. The percent of 

participants reporting very low food security status also dropped significantly, from 45.5% at 

baseline to only 13.2% within 6 months (p < .001). Additionally, significant changes were 

observed in those who reported high or marginal food security, from 12.2% at baseline to 41.5% 

at 6-month follow-up (p < .001). These significant changes in the key outcome of interest 

demonstrate that food security improved substantially in this population between baseline and 6-

month follow-up. This change is especially striking given the limited number of visits during the 

6-month period. Strikingly, this dose was enough to drive significant changes in reported food 

security status.  

Additionally, significant changes were reported in overall health and all dietary variables 

measured in this study. The percent of participants reporting excellent, very good, or good health 

increased from 52.3 to 60.0%, while the percent reporting fair or poor health decreased from 48 

to 40% from baseline to 6-month follow-up (p =.017). Fruit intake also increased, with self-

reported fruit intake two or more times in the previous day increasing from 23.7 to 35.1% and 

the percent of those reporting no fruit intake decreasing from 36.6 to 15.4% (p < .001). 
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Vegetable intake two or more times in the previous day increased from 21.5 to 41.8%, with the 

percent of those consuming no vegetables in the previous day declining from 32.6 to 13.2% (p < 

.001). No significant changes were reported in fruit juice intake. Fruit juice was not provided in 

the food distributions, and fruit juice consumption was not promoted through any materials 

provided by the Food FARMacy program. Finally, SSB intake two or more times per day 

decreased from 23.1 to 9.5% of participants consuming a sugar-sweetened beverage in the 

previous day (p < .001). While the program was focused on providing foods, especially fresh 

fruits and vegetables, no focus was placed on reducing sugar-sweetened beverage intake. 

Throughout the 6-month program, no nutrition education was provided on the harms of 

consuming sugar-sweetened beverages. The results from this study suggest that providing 

individuals with access to the food needed to maintain a balanced, healthy diet may also decrease 

consumption of less nutritious options. Results of this analysis demonstrate that food security, 

health, and three of the four dietary variables improved between baseline and 6-month follow-up 

among those who were contacted.  
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Table 17: Food Security and Diet Outcomes from Baseline and 6-month follow-up. 

Characteristic Baseline (n = 325)1 6-month (n = 325)1 p value 

Food security status   < .001 

High or marginal 39 (12.2%) 135 (41.5%)  

Low 135 (42.3%) 147 (45.2%)  

Very low 145 (45.5%) 43 (13.2%)  

Food Security Score 4.00 (2.00, 6.00) 2.00 (1.00, 3.00) < .001 

Self-reported health   .017 

Excellent, very good or good 169 (52.3%) 190 (60.0%)  

Fair or Poor 154 (47.7%) 127 (40.0%)  

Daily vegetable consumption   < .001 

0 times 106 (32.6%) 43 (13.2%)  

1 time 149 (45.8%) 145 (44.6%)  

2 + times 70 (21.5%) 136 (41.8%)  

Daily fruit consumption   < .001 

0 times 119 (36.6%) 50 (15.4%)  

1 time 127 (39.1%) 158 (48.6%)  

2 + times 77 (23.7%) 114 (35.1%)  

Daily fruit juice consumption   .150 

0 times 206 (63.4%) 176 (54.2%)  

1 time 72 (22.2%) 103 (31.7%)  

2 + times 47 (14.5%) 44 (13.5%)  

Daily SSB consumption   < .001 

0 times 158 (48.6%) 232 (71.4%)  

1 time 91 (28.0%) 58 (17.8%)  

2 + times 75 (23.1%) 31 (9.5%)  
1n (%); Median (IQR); Food security score as measured by the USDA six-item Food 

Security Survey: total score ranges from 0 (high food security) to 6 (very low food security).  

 

4.3.4 Food FARMacy Attendance and Food Security Status  

 Research question 3a focused on whether attendance in the program could predict food 

security status. Food security status was assessed by considering both the food security score at 

follow-up and the change in food security score between baseline and follow-up. A series of 

linear regression models were built to answer this research question. First, to confirm the absence 

of collinearity, the VIF values were assessed. The values of the VIF are displayed in Table 18 

below. Higher VIF values are associated with a higher degree of multicollinearity. Generally, the 

cutoff for multicollinearity is considered 2.5, with values above 2.5 indicating its presence. All 
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values displayed in the table below fell below 2.5, indicating the absence of multicollinearity 

between these variables. Thus, all potential confounders of interest were included in the linear 

regression models as the concerns about collinearity were mitigated by both the correlation 

matrix and the VIF values.  

 

Table 18: Variance Inflation Factor for Confounders of Interest. 

Variable VIF Df 

Attendance 1.06 1 

Age 1.34 1 

Household size 1.32 1 

Household Income 1.25 2 

Race/Ethnicity 1.34 2 

CBO Site  1.62 2 

 

Next, a series of linear regression models between attendance and food security status 

were built. Table 19 below displays the results of the linear regression models. Change in food 

security was measured as the change in the USDA Six-Item Food Security Survey score. The 

results from this analysis suggest that increased attendance was associated with a decreased food 

security score, but not with the static food security score at follow-up. The results from Model 1 

indicate that for each additional visit, food security score improved by 0.10 out of a total of 6 

possible points. This model did not control for any other factors. In Model 2, age, household 

size, income, CBO site, and race/ethnicity were controlled for. Controlling for these key 

demographics, attendance was no longer a significant predictor of the change in food security 

status (B = 0.002, 95% CI –0.08 to 0.084). Model 3 focused on food security score at follow-up, 

as opposed to change in food security score, with no confounders included in the model. No 

significant association was reported between attendance and food security score at follow-up (B 

= 0.03, 95% CI –0.03, 0.10). Model 4 also examined the relationship between food security score 

at follow-up and attendance, with the addition of controlling for the key confounders, including 
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age, race/ethnicity, household size, income, and CBO site. No significant associations were 

identified between Food FARMacy attendance and follow-up food security score, even when 

controlling for confounding variables (B = 0.008, 95% CI –0.07 to 0.08).  

Table 19: Linear Regression of Food FARMacy Attendance and Food Security. 
Model B value  95% CI 

Model 1: Change in Food Security 0.10 (0.01, 0.18) 

Model 2: Change in Food Security with Confounders  0.002 (-0.08, 0.084) 

Model 3: Follow-up Food Security  0.03 (-0.03, 0.10) 

Model 4: Follow-up Food Security with Confounders 0.008 (-0.07, 0.08) 

  

Among completers of the 6-month follow-up form, significant and positive 

improvements were observed in self-reported food security, health, and most dietary variables at 

6-month follow-up. However, frequency of attendance was significantly predictive of either 

change in food security or follow-up food security score after 6 months. Future research should 

focus on understanding other factors that predict positive changes in food security, as well as 

studying longer time periods of program duration or more frequent interventions.  

4.4 Analysis 3 Results 

This section presents the findings from the qualitative interviews with a subset of the 

Food FARMacy participants. This section highlights the codes and main themes that were 

discovered throughout these interviews. Major codes and themes were decided upon by the entire 

five-person qualitative research team, including two physicians, a doctoral student, and two 

research assistants. The research assistant and doctoral student attended and conducted 

interviews, while the two physicians acted as independent auditors to provide a fresh perspective 

and help reduce bias from the interviewers in developing the interview codes and themes. 

Themes were identified if at least half of participants discussed the topic and the research team 

unanimously agreed on the theme. A selection of quotes from participants from the interviews 
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will accompany each main theme. The quotes are used as examples of the major themes 

presented and were identified as the most impactful by the researcher and the qualitative research 

team. One or more quotes are used to support the themes presented.  

4.4.1 Qualitative Participant Demographics  

In total, 24 participants were recruited from the 492 participants enrolled in this study. 

The interviewer purposefully recruited 12 English speakers and 12 Spanish speakers. 

Additionally, the participants were equally distributed across sites, with eight participants 

recruited from each site. The demographics of the qualitative study participants are displayed in 

Table 15. The doctoral researcher and research assistant called a Food FARMacy participants 

generated using a random number generator. For each site, recruitment calls were made until the 

quotas were met for four English and four Spanish interviews per site. A total of 66 participants 

were contacted to achieve the final study population of 24. Table 20 displays the number of 

participants contacted per site.  

Table 20: Participants Contacted and Recruited for Qualitative Interviews by Site. 

 Total Site A Site B Site C 

Participants contacted 66 14 25 14 

Participants recruited 24 8 8 8 

 

The mean age of participants in the qualitative interviews was 41.5 years of age, which is 

similar to the mean age of 45.66 in the overall population from which the qualitative sample was 

taken. All participants who agreed to participate in the qualitative interviews were female. This is 

unsurprising as the majority of participants enrolled in this program were female. Further, the 

existing literature confirms that most participants attending food pantry programs identify as 

female. The majority of participants were Hispanic or Latina (67%), followed by non-Hispanic 

Black (21%) and other (8%). Participants reported a range of marital statuses, including some 
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who were not married and living with a partner (29%), single (21%), or married (25%), as well 

as a few who were widowed (8%). The mean household size of participants was 4.04 (SD = 

1.96), with an average number of children of 1.88 (SD = 1.26). Additionally, the majority of 

participants (63%) were born outside of the United States. Participants were not asked about 

their immigration status in the intake forms or in the qualitative interviews to respect community 

organizations’ requests. Details about the demographic characteristics of qualitative study 

participants are displayed in Table 21 below.  

Overall, the population recruited for this qualitative analysis as it represents a population 

often overlooked in society and in research:  low-income women from diverse racial and ethnic 

backgrounds, particularly immigrant women. This population of women have unique social 

identifies that are intersecting and important to consider when assessing the complex nature of 

health and nutrition disparities and their interactions with programs aimed to address these 

disparities. As highlighted by the theoretical framework of intersectionality, individuals have 

multiple social identifies, including race, gender, socioeconomic status, and sexual orientation 

that are not independent but interact and can contribute to individual health outcomes (Bowleg, 

2012).  In the context of this analysis, it is imperative to consider the intersecting characteristics 

that define this population and their lived experiences. It is also essential to ensure that their 

voices and perspectives are heard in the field of public health, especially as programs are 

increasingly designed and deployed to serve community members with complex experiences and 

perspectives.  
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Table 21: Demographic Characteristics of Qualitative Study Participants. 

Participant Characteristics   

Age (years) 41.5 ± 14.37 

Gender 24 (100%) 

Female 24 (100%) 

Race/ethnicity 

Hispanic/Latina 16 (67%) 

Non-Hispanic, Black 5 (21%) 

Other  2 (8%) 

Education level 

High school or below 14 (58%) 

Some college 8 (33%) 

College graduate or higher 2 (8%) 

Marital status 

Single, never married 5 (21%) 

Not married but living with partner 7 (29%) 

Married 6 (25%) 

Divorced 2 (8%) 

Widowed  0 (0%) 

Country of origin 

United States 9 (38%) 

Other 15 (63%) 

Household size 4.04 ± 1.94 

Number of children 1.88 ± 1.26 

 

4.4.2 Qualitative Interview Categories and Themes 

  Two primary qualitative research questions were identified by the researcher and advisors 

prior to the start of the study. These questions were selected based on existing gaps in the 

literature and by key stakeholders. Program administrators, including hospital and community 

organization leadership and implementation teams, all expressed interested in learning more 

about these topics from participants.  

5. What are participants’ experience with, including barriers and facilitators to participating 

in, the Food FARMacy program during the COVID-19 pandemic in an urban 

environment? 
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6. How are participants feeding their families during the COVID-19 pandemic? 

This section will focus on the key themes identified during participant interviews. 

Interview themes were identified based on a careful review by the research team. We generated 

reports for all codes that included all excerpts that were coded with that particular code. These 

reports were reviewed by all members of the research team over four sessions across a six-week 

period. The entire research team met and discussed subsets of these codes across three meetings. 

Prior to these meetings, each member of the research team independently reviewed the NVivo 

code reports and took notes using a predefined template. For each code, each member of the 

research team documented one to three illustrative quotes, made notes on the coded sections, and 

suggested relevant emerging themes, as relevant. These worksheets were then collected by the 

researcher prior to team meetings and synthesized.  

A main theme was identified if at least half of the participants discussed the topic. In total, 10 

themes were identified. To organize these themes, the qualitative research team developed four main 

categories: 

• Motivation for seeking emergency food assistance 

• Perceptions and use of food 

• Program experience 

• Program impact 

Themes will be framed under these main categories.  

 

4.4.3 Motivation for Seeking Emergency Food Assistance 

 Under health and nutrition behavior frameworks, including the Social Cognitive Theory, 

understanding motivators to engaging in behavior change is the essential first step towards 

sustained engagement. In this instance, the primary behavior of interest was attendance in the 

Food FARMacy program and intake of the fresh, healthy foods provided through the program. 
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Often nutrition interventions must first identify key motivators in the population of interest and 

then conduct education and outreach to a specific population to motivate engagement (Contento 

& Koch, 2020). During the interviews, participants were asked about what motivated them to 

join the Food FARMacy program. This question was designed to understand the motivating 

facilitators to engagement, particularly the perceived benefits of participating. Throughout the 

qualitative interviews, three main motivational factors emerged that led participants to seek 

emergency food assistance through the Food FARMacy program. These motivating facilitators to 

program engagement were identified as key themes:  

1. Challenges accessing food resources during the COVID-19 pandemic motivated 

individuals to join Food FARMacy. 

2. Participants needed to layer multiple emergency food resources and programs during the 

COVID-19 pandemic. 

3. Participants were motivated to eat healthy to promote their health during the COVID-19 

pandemic. 

As described in these first three themes, this population was highly motivated by a 

combination of personal and environmental factors. The majority of participants described how 

they experienced challenges having sufficient resources to feed themselves and their families, 

which motivated them to seek out food assistance programs. Participants described how the 

programs that they were currently using, including SNAP, WIC, and other pantry programs were 

insufficient to meet their food-related needs. Further, many participants discussed how living a 

healthy lifestyle had become an important priority due to the COVID-19 pandemic. Thus, they 

were especially motivated to find healthy foods to feed themselves and their families, so they had 
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strong immune systems to protect themselves. A detailed analysis of each theme highlighting the 

motivational facilitators to program engagement are highlighted in this section.    

Theme 1: Challenges accessing food resources during the COVID-19 pandemic motivated 

individuals to join Food FARMacy.  

The majority of participants reported challenges accessing food resources during the 

pandemic and discussed how this inaccessibly motivated them to join the Food FARMacy 

program. The severity of food insecurity ranged from participants reporting that they would have 

had challenges without the program to those who reported rationing food or selecting 

inexpensive unhealthy food to feed themselves and their families. Food access challenges 

reported included lost employment or reduced hours, not having enough money to purchase 

food, a lack of food available at grocery stores, and a change in family dynamics.  

The first key food access challenge reported by participants was a lack of household 

income. Some participants reported reduced hours or one or more family member losing their 

jobs due to the pandemic. Many participants expressed concerns about returning to work or the 

availability of employment opportunities in the future. This fear of reduced hours, losing jobs, or 

future shutdowns was expressed by many participants, including those who had not experienced 

interruptions in household income or employment.  

“It was really hard for quite some time to get groceries for the family. My husband lost his 

job because he worked a clothing business and I’ve been a stay-at-home mom since my 

oldest was diagnosed, so it was really just something that put the world at stop and took us by 

surprise. We weren’t really prepared for that, so we needed. any help that we could get.” 

- Interview 16, Site C, Spanish Interview 

Additionally, participants reported additional financial and resource constraints due to 

children being home from school. Some participants with children described how children 

typically ate breakfast, lunch, and/or snacks at school through the school meals program. A few 
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participants also mentioned supporting additional family members such as parents or siblings 

during this time. With children and other household members home due to the pandemic, 

families no longer had enough resources to support their entire family.  

“I didn’t lose my job. However, being that I now had a college student home and the kids 

were home all day, the amount of food that we were consuming was—it seemed like it 

multiplied tremendously. I started to not have enough for the kids while they were all home 

for the full day versus when we were all going off to work and school and just eating 

breakfast and dinner at home. Now, I had to provide breakfast, lunch, dinner, snacks in 

between, so not having it, I needed to find another source of food because I didn’t qualify for 

the food stamp program because I made too much money at the time. Looking into food 

banks was the—it came at the right time for me and my family.” 

- Interview 1, Site A, English Interview  

 

To assist residents during this time of food insecurity, New York City offered free school 

meals throughout the city to residents, including those who did not have children. The Office of 

Food and Nutrition Services of the Department of Education distributed meals that met the 

nutrition and meal requirements of our federal school meals program. These meals were mostly 

ready to eat, with some frozen meal products that could be cooked at home. The meals were 

distributed at schools around New York City. Vegetarian options were offered at all sites (often 

this was peanut butter and jelly, cheese sandwiches, or hummus). Halal options were offered at 

some sites. These grab-and-go meals were provided from March 2020 through June 2021. This 

program was designed to ensure that children and households had continued access to the vital 

school meals program. Interestingly, only two participants reported participating in the school 

food distribution program during the pandemic. Both participants had negative perceptions of the 

school food distribution, with one reporting that her children tired of the meals quickly and one 

reported becoming sick after consuming a school lunch. Further, many households reported that 

they did not know about the school meals program or thought that they were ineligible for the 

program, especially participants with young children who had not yet started kindergarten.  
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A few participants also discussed challenges accessing food in grocery stores at the start 

of the pandemic due to food shortages. Participants described empty grocery store shelves and 

higher prices. Additionally, several participants discussed being afraid of going outside. This was 

of particular concern to a few participants who reported that they experienced chronic diseases or 

were afraid of getting themselves or their family members sick.  

“I’m going to be honest, if it wasn’t for the food distribution, I don’t think we would have 

had much food because aside from when a major storm is coming...A lot of things are 

becoming less and less and it’s obvious when you go to the grocery store now. Before the 

pandemic it was okay, I got my food stamps. We’re going to go grocery shopping. Now it’s 

like, I got my food stamps. I got to wake up very early and go grocery shopping because 

everybody else got their food stamps now and now it’s going to be fight for the freshest and 

the best so this really helped not having to deal with that.” 

- Participant 18, Site B, English Interview 

The experiences that participants reported confirm that the program was effective in 

targeting households that experienced food insecurity during the COVID-19 pandemic. While 17 

of the 24 participants reported an increase in food access challenges during the pandemic, the 

remaining did not. This demonstrates that program recruitment encompassed both those with 

emerging food insecurity as well as those with sustained food insecurity. The program aimed to 

recruit local community members who had food insecurity, regardless of when it began. The 

interviews demonstrate that those in the program encompassed this range of eligible community 

members.  

Theme 2: Participants needed to layer multiple emergency food resources and programs during 

the COVID-19 pandemic. 

In the interviews, participants were asked specifically if they were participating in SNAP, 

WIC, school meal distributions, or any other food panty or assistance programs. These interview 

questions were designed to answer research question 6:  
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Which programs are participants using to feed their families during the COVID-19 

pandemic? 

Most participants reported that they were participating in one or more benefit or food 

pantry programs. The most frequently discussed program was SNAP, followed by WIC. 

Participants generally expressed gratitude or provided positive feedback about SNAP and WIC, 

with only a few participants noting that they experienced challenges enrolling or accessing these 

benefits.  

“At first, it took me a while to be able to get SNAP benefits and WIC, for the first few 

months, so we definitely had to rely on what we had, a lot of canned stuff, a lot of rice, a 

lot of pasta, which is unfortunate, but it is one of the cheaper things to have. We would 

have that and we would try to incorporate as much vegetables as we could, but yeah, for 

the first few months we really just had to eat what we could which really sucked. Once 

we started getting the help from the government assistance and then having you guys and 

everything between, it really did help regulate us and get us back on track, but the first 

few months were definitely the hardest, especially because I was breastfeeding. I had to 

eat as healthy as possible and I didn’t really have that opportunity as much. Of course, 

whatever fruits and vegetables we had, my husband and I wouldn’t have it. We would 

give everything to the kids, so yeah, the first few months were tough.” 

- Interview 16, Site A, English Interview 

Despite a few participants reporting challenges accessing or signing up for benefit 

programs, all participants who reported using SNAP or WIC reported the program as very 

helpful. Once enrolled, participants reported no challenges using their benefits during the 

pandemic, even when probed about whether SNAP- or WIC-eligible foods or beverages were 

readily available at their local stores. Several participants described SNAP as a lifesaver for them 

and their families during the pandemic.  

“A lifesaver, a lifesaver, because there’s a lot of people out here that needs it, and it’s 

really something. It’s like a lifeline for a lot of people, and like I said, nowadays in this 

pandemic nobody—people are working, but it’s even worse now. It’s not like, “Oh, she’s 

being lazy. She don’t wanna do it.” Right, it’s not like that nowadays, so I really do 

wanna start workin’ and try to do something, because this is not the type of life. Nobody 

wants this. Nobody wants this, so everybody in the world at this moment is going through 

something, so that’s why I’m not really stressed. I am blessed that my family is healthy, 
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so that’s the only thing I’m happy about right now. I’m grateful for everything. I’m 

grateful for the program and for SNAP, yes.”  

-  Interview 15, Site A, English Interview 

 

 A primary concern of the researcher was whether participants were able to purchase 

SNAP-eligible foods during the pandemic. Initial news reports at the onset of the pandemic were 

focused on food shortages in grocery stores and a lack of SNAP-eligible foods available on the 

shelves. However, participants did not experience any access issues when shopping for these 

foods or beverages. In fact, layering benefit programs with the Food FARMacy program helped 

participants expand the quantity and quality of foods that they had access to. Some participants 

reported purchasing higher-quality foods, such as leaner meat, as they could stretch their grocery 

budget further. Furthermore, some participants noted that participating in multiple programs 

ensured that their resources could cover other essential household expenses, such as rent, 

utilities, or internet service so children could attend online classes.  

“It’s been helpful. Like I said, especially when—before that, the process was, do I pay 

rent or do I buy food? It’s been helpful and helped ease some of the stress for me so that I 

don’t have to pick and choose. We have access to food. We have access to—and it just 

helps me to shop differently now also…Like I said, I think now, because we have the 

ability to pay for it with SNAP, I try more of the things that the program provided like the 

rice that we weren’t having before or some of the foods that they would have in the box 

that I had not tried in the past. Those are things that I’ve incorporated in the household 

now, so more fruits and vegetables. Asparagus has become a favorite, which I never 

would have thought.” 

- Interview 1, Site B, English Interview 

While SNAP, WIC, and food assistance programs proved vital for participants, these 

programs did not cover all of participants’ food-related needs. Most participants (n = 22) in the 

program were already enrolled in SNAP, WIC, or another food pantry program prior to entering 

the Food FARMacy program. These households continued to layer multiple programs to meet 

their household food-related needs. Significantly, the ability to layer multiple programs was 

important for a few participants in order to cover other essential household expenses, including 
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rent and internet so children could access online school. This is an important lesson to consider 

for policymakers as disbursement amounts and eligibility criteria are set for these essential 

programs. Further, policymakers should consider the impact of mandated business closures on 

household income and food access during future crises. Food pantries should also ensure that 

participants are enrolled in these programs and evaluate how pantries can be used to supplement 

gaps in SNAP and WIC.  

Theme 3: Participants were motivated to eat healthy to promote their health during the COVID-

19 pandemic. 

Participants repeatedly noted that the COVID-19 pandemic was a key motivator to eating 

healthy. Participants discussed needing to promote a healthy immune system for themselves and 

their families. A few participants noted that eating healthy was always a priority for themselves 

and their families. However, many noted that they were more focused on promoting their health 

as well as the health of their family members.  

“Well, now, I try to eat more vegetables and less carbs. I was supposed to already be in 

that boat. Now, I’m really more in the boat because of the pandemic because you want to 

stay as health as possible just in case anything happens. Your immune system is up. It has 

changed for the better because—I think everybody’s just trying to stay healthy as 

possible.” 

- Interview 3, Site B, English Interview  

  Several participants reported learning more about the connection between eating healthy 

and having a strong immune system. Participants did not elaborate on where they learned this 

from. However, they did note that they had made this connection between eating healthier, which 

often referred to eating more fruits and vegetables, and having a stronger immune system to 

protect against the COVID-19 virus.  

“Because we learned that natural things help us better, we build better resistance. For 

instance, oranges, which are included in the box, we eat more fruit, lemon, which is also 

included in the box—I have changed the fruits a little because since they are home and 



 128 

they don’t do any activities, they tend to gain weight, so instead of them eating something 

else, fruit takes care of decreasing that anxiety, rather than something sweet or a cookie.” 

- Interview 11, Site C, Spanish Interview  

A few participants noted that the pandemic led to introspection about their and their 

families’ health. Additional time at home with family led some participants to think about their 

lives, and their perspectives on the importance of their health changed. A few participants noted 

that they changed their diets based on their new increased focus on a healthy lifestyle. With 

access to healthy food from the Food FARMacy program, participants could support their 

heathier lifestyles.  

“Well, you know what the pandemic did? It actually, I think because the world stood still, 

it made us stand still. It made us really re-evaluate a lot of things and appreciate fresh 

food better, and vegetables, and what they can do for you. A steak is great, but have it 

with a salad. Have it with that and afterwards treat yourself to an apple if I’m hungry or 

the bananas. The bananas are beautiful, by the way and amazing.” 

- Interview 18, Site A, English Interview  

In contrast, four participants reported that they did not eat healthier due to the pandemic. 

Three reported that there was no change in their prioritization of eating healthy. One participant 

reported that eating healthy was less important, noting that there were other higher priorities 

during these challenging times.  

“I would say it has become much less—because when you’re locked inside you just get 

whatever—when they get hungry, and they just ate or they want to have a snack 

[pauses].” 

- Interview 7, Site B, Spanish Interview  

Overall, 16 participants noted that their health was an increased priority during the 

pandemic. Some noted that this motivated them to sign up for the Food FARMacy program. This 

is a valuable finding for planning other food pantry programs, especially during times of 

increased health risk. If pantries or food assistance programs experience recruitment challenges, 
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increasing the availability of health foods, especially fruits and vegetables, may be an effective 

strategy to increase motivation.  

4.4.4 Perceptions and Use of Food  

The second primary category of themes that emerged was around participants’ 

perceptions and use of food provided through the program. Overall, participants valued the food 

provided through the program and reported positive attitudes and outcome expectations from 

receiving the food from the program. Further, participants were experienced home cooks who 

possessed the skills to incorporate the food provided into their diets and routines, including new 

foods. They placed a high value on the food provided and deployed a variety of strategies to 

reduce waste. This combination of positive attitudes, cooking skills, and the self-efficacy in their 

abilities were key facilitators to participant engagement and successful use and enjoyment of the 

food provided through the program. Three main themes emerged related to participants’ use and 

perception of program food: 

4. Participants valued fresh, quality food, especially fruits and vegetables. 

5. Participants were confident cooks and readily incorporated the new foods, including 

vegetables, into their cooking routines. 

6. Participants took measures to prevent food waste.   

A detailed analysis of each theme highlighting the facilitating food-related determinants related 

to sustained program engagement are highlighted in this section. 

Theme 4: Participants Valued Fresh, Quality Food, Especially Fruits and Vegetables. 

Participants described the quality of the food as high, especially the fruits and vegetables 

from the program. When asked about the quality of the food in the program, most participants 

rated the food as an 8, 9, or 10 on a scale from 1 to 10, with 10 representing the highest quality. 
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When asked what participants liked the most about the program, participants described the fresh 

fruits and vegetables, especially the fruits. Participants also mentioned enjoying the rice, pasta, 

and eggs, and some participants enjoyed the bread.  

“Everyone, especially for my father-in-law and my mother-in-law, since they are a bit 

older, the fruits they send are very useful for them. Because they send us a lot of fruits, 

they send banana, a lot of oranges, lots of apples, pears—especially for my daughter, that 

is very helpful…Fruits and vegetables are the favorites.” 

- Interview 22, Site C, Spanish Interview  

A few participants noted that they appreciated the variety from the program so that they 

could make balanced meals for their families. Participants noted that different household 

members enjoyed different items in the delivery boxes. In general, participants noted that 

children especially enjoyed the fruit and milk, while adult respondents were generally 

enthusiastic about the vegetables and rice.  

“Everything is very useful. We all participate in terms of food because it helps us all in 

different ways, depending on who likes to eat what. I love vegetables…My son likes 

vegetables but he like eggs better, the way I make him omelets. He uses the milk a lot. 

My oldest daughter loves vegetables, too. I also like black rice—the brown one? It has a 

little bit of everything for everyone.” 

- Interview 6, Site B, Spanish Interview 

Several participants perceived the food to be fresh from the farm or organic. While most 

of the food in the program was not organic, participants viewed it as high-quality and seemed to 

perceive “organic” as synonymous with high-quality or fresh. This was especially pronounced 

with respect to fruits and vegetables.  

“The fresh fruits and vegetables those are great, The oranges, apples. The cabbage is 

great, we got that the other day. The broccoli is great too. They help me eat healthy so I 

can manage my diabetes. They’re so fresh too. That’s really nice, you can tell they are 

organic. I like the rice and beans too, those are really good to have. It’s kind of a surprise 

of what you get. Sometimes it’s the same, sometimes different. The eggs are good too. 

It’s really good quality.” 

- Interview 24, Site C, English Interview 
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Some participants compared the Food FARMacy to other food assistance programs. 

Participants highlighted a hot meal delivery program, the school meal program, or other food 

pantry programs at churches or community organizations. Overall, participants viewed the Food 

FARMacy program as significantly better than the other options. Participants highlighted the 

inconsistency of the food available at other programs, predominance of canned or processed 

foods, and lack of fresh produce. In contrast, the Food FARMacy program was described the 

Food FARMacy food as high-quality and fresh.  

“It’s better the one they’re giving me now, because the one now comes with a variety of 

things, and the one in the park sometimes they only gave me–once it was just chocolate 

milk. Another time we got regular milk and other things like a liquid egg. On another 

occasion they gave us vegetables.” 

- Interview 13, Site C, Spanish Interview  

As noted in the interview above, a few participants reported receiving premade food from 

other food assistance programs. These participants all preferred fresh foods that they could 

prepare to their own tastes as opposed to pre-prepared food. While the names of these programs 

were not specified, they may have been the New York City Get Food NY program.  

“When they said they had this program, I was really happy because I was havin’ pantries 

from the New York City’s from the pandemic. It just felt like the last dance at a dance 

when they just want you to go home. At the end, they just started giving us very bad 

food, so when they gave us the opportunity for this pantry, it was 0 to 100, a big 

difference in health. The things they were givin’ us, it was healthy. The stuff that New 

York City was givin’ us, it didn’t seem too healthy. It looked more like imitation food. I 

don’t like to eat it. I like eating more wholesome, regardless, but I still have room to be 

even more healthy. For now, it was just a big opportunity to get groceries and food and 

vegetables, and they happen to be fresh. It really helps your health in these times.” 

- Interview 3, Site B, English Interview  

A subtheme identified in the analysis was that providing both new and familiar foods 

expanded palates and increased dietary diversity, especially given that participants could 

experience these new foods using their preferred cooking or preparation methods.  
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“Well, the last time, they give us mangos. How do you get the exotic stuff at this time? 

You got it. We enjoy it because imagine, there are people that can’t afford to eat that 

good and just to have the opportunity. I mean, I have, but some people haven’t. To get 

this opportunity to try different things and vegetables, it’s amazing because sometimes, 

the pantries—it’s a blessing to have food, but it’s not really that thought out, and it’s not 

really that nutritious. This is a great opportunity that we do have nutrition in the bag, and 

it’s always here without a fail.” 

- Interview 3, Site B, English Interview  

When asked what would improve the quality of the food, many respondents stated that it was 

great or they didn’t know how it could be improved. However, a few noted that an increase in 

variety would be useful. Further, some participants identified specific foods that they or their 

families did not enjoy, including kale, dried beans, shelf-stable milk, and tuna. Participants noted 

that they shared this food with neighbors or family members or incorporated it into foods for 

adult family members. For example, several participants mentioned juicing or blending kale into 

smoothies as it was not a preferred vegetable in their households. A few participants noted that 

the produce or other products were expired or not at a desired level of freshness.   

“Sometimes it happens with the vegetables but they’re not spoiled. They don’t bring them 

overly ripe, but they don’t quite ripe properly. I don’t know what happens. At least with 

cantaloupe, I try to leave it outside and when I want to eat it, it is not as ripe as it should. 

I don’t know if it was too green or the quality is not good. However, I put it in water and 

they drink it anyway. Sometimes the same thing happens with bananas, they’re too green 

and I can’t eat it because it doesn’t ripe. I don’t eat it green—so there are a few items that 

I can’t manage to get them ripe properly. Other than that, everything is useful.” 

- Interview 11, Site C, Spanish Interview  

 

“It is helpful, but I also need to buy because you know, it’s two babies, but for me it is 

very helpful. We also receive whole wheat bread. The whole wheat bread is good but 

when it comes it is almost expired. It only lasts three or four days and it expires.” 

- Interview 21, Site A, Spanish Interview 

Despite a few areas for improvement, participants were enthusiastic about the quality of 

the fresh produce, consistency of the food boxes, and variety of foods offered, especially when 

compared to other food pantry programs available to participants. In fact, 23 of 24 participants 

stated that they enjoyed the fresh food, especially the produce from the program. Only one 
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participant described the food as “pretty good.” This feedback demonstrates that participants 

valued receiving fresh foods paired with pantry staples, especially rice, pasta, and bread.  

Theme 5: Participants were Confident Cooks and Readily Incorporated the New Foods, 

Including Vegetables, Into Their Cooking Routines.  

 The Food FARMacy program was designed to provide food boxes that could provide a 

balanced diet that would meet USDA guidelines. All interviewees reported feeling confident 

about incorporating foods from the program into their daily diets. When asked, no participants 

described feeling uncomfortable overall or needing additional assistance in preparing food from 

the Food FARMacy boxes. Participants often referenced their culture or family traditions when 

describing the food they cook for themselves and their family. Traditional meals or recipes were 

often described as learned from family members, especially from participants’ mothers or 

grandmothers.  

“I’m very comfortable. I’ve been cookin’ since I was 10 years old. When you cook that 

long, you kinda know what’s your best quality of food when you always dealing with 

food. It’s been a very good experience. It’s like, ‘Wow. I’m human.’ When the whole 

world just treats you like, ‘Oh, okay.’ This one, they give you a name. They give you a 

place. You just feel it’s a whole difference experience.” 

- Interview 3, Site B, English Interview  

Most participants (n = 15) reported spending the same amount of time cooking as they 

did before receiving the Food FARMacy boxes, incorporating new ingredients into existing 

meals. However, a few participants reported spending more or less time cooking. Meal 

preparation and cooking time varied greatly from 10 minutes to 5 hours per day, with a mean of 

1 hour and 45 minutes. Notably, this is longer than the amount of time reported by Americans in 

a 2014 to 2017 USDA survey, which found that Americans 18 years or older spent an average of 

27.5 minutes per day on meal preparation and cooking (Zeballos, 2020). The researchers pointed 

out that this represented an increase by 4.1 minutes since the 2004 to 2007 survey, and suggested 
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that the economic recession may have been a driver of participants confidence in cooking, and 

the significant time they devote to cooking daily may have helped improve their adoption and 

success of this program. A few participants noted that with their children home from school, 

cooking and meal preparation became a family activity. 

“Probably about the same time cooking. No, I’ll say a little bit more time now because 

now the kids are incorporated into the washing ‘cause my daughter loves water, so she 

just enjoys being able to wash the vegetables and the fruits. My son enjoys being able to 

cut it. I’ll say a little bit more time, but more valuable time because they get to help out.: 

 -  Interview 1, Site B, English Interview  

   

 Notably, 11 participants described changes in their cooking independent of time. Primary 

changes in cooking included incorporating more vegetables, using less seasoning, adding more 

fresh foods, and reducing their reliance on frozen foods or ordering pickup or delivery. The most 

frequently cited change in meal preparation was the increase in the amount of vegetables added 

to meals.  

“Before the program I—simple like everybody else, snacks here, TV dinners, simple 

things that you can heat up and not really do much. I’m a cooking person, so I know I 

cook meals. My family does it, so I know I was raised like that, so we use fresh fruits, 

fresh vegetables. Not fruits, but fresh vegetables, and we combined it with everything, 

but now it’s even more because I’m in my home—in my own home, so I wanna do 

better for my family, so that’s what happen. Yeah, so I use more vegetables in my food 

now.” 

- Interview 14, Site A, English Interview  

 

Despite overwhelming confidence in cooking food, some participants described trying 

new foods through the program. Participants either incorporated new foods into existing recipes 

or used new recipes or preparation methods, such as blending or juicing certain fruits or 

vegetables. Participants were generally open to trying new foods and reported enjoying the 

variety of produce provided.  
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“A lot of people that’s soul, they are comfortable within their own recipes and right, so I 

agree with that. If you do change it up on different recipes that’s culturally appropriate, 

it’d be better for a lot of people. It’s not always culturally—people gotta open up and 

experience new things, so maybe that’s not your style of cooking or your style of food, 

but it’s the openness to try new things.” 

-  Interview 15, Site C, English Interview 

 

The program staff made efforts to provide food that was of interest to participants and 

met their cultural backgrounds. However, this was challenging as participants came from a range 

of cultural backgrounds with different food preferences. A few months after the program was 

initiated, program staff informally surveyed participants about the food and whether it met their 

expectations. Based on the results of this efforts, eggs were added to the boxes and the amount of 

canned fish and meat provided was reduced.  

A sub-analysis was conducted comparing the responses of those who were born in the 

United States (n = 9) as compared to those who were not (n=15) to understand if there were 

differences in perceptions and use of program food. No differences or themes emerged. 

Participants born in a variety of counties, including the U.S. described how they readily 

incorporated new and familiar foods into their daily routines. A few participants, regardless of 

country of origin also described how they used the foods to prepare fresh, homemade meals that 

were part of their or their family members’ cultural or family heritage. Most participants, 

regardless of their background took pride in their cooking abilities and placed a high value on 

preparing meals that were familiar to their cultural or familial heritage.  

“I really like cooking, and I know how. I’m from Mexico.” 

- Interview 14, Site C, Spanish Interview  

“The beans are a huge help because I’m of Haitian descent, and we’re all about the rice 

and beans. A tornado could be coming and we’re out of rice, we will make that tornado 

wait eight counties away, so we can go and get it and make our food. My husband’s 

Filipino and West Indian, so it works out. The fruit, I don’t know what the farmer does, 

but that stuff stays fresh forever. I don’t get sick. Because in my culture we have to we 
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always wash the meat with lemons, lemons and onions before we eat it. To be able to get 

lemons in the Food Share like that and be told, no, we understand. Because in my 

household, it just felt like a very good camaraderie.” 

- Interview 17, Site A, English Interview  

At each delivery, the Food FARMacy program provided standardized recipes in English 

and Spanish that were tailored to the ingredients in the specific box. These recipes were provided 

by the community organization responsible for sourcing food and beverages for the program and 

did not vary across site. The goal of providing these recipes was to help participants incorporate 

unfamiliar foods into their diets as well as increase fruit and vegetable intake. Recipes were 

sourced from the USDA website as well as the community organization’s database. In total, 10 

participants reported receiving recipes from the program, two were unsure, and the remainder did 

not remember receiving recipes with their food boxes. Of those who did recall receiving recipes, 

five reported using the recipes. Those who did not use the recipes explained that they did not 

need them or did not find the recipes interesting or appetizing for themselves or their family 

members. Participants who did use the recipes generally were pleased to receive the recipe cards 

and enjoyed the meals that they prepared. Participants noted using recipes for foods that they 

were unfamiliar with preparing.  

“I got something about how to cook a pumpkin. It’s not called “pumpkin” but I call it that 

[laughs]. It’s yellow, it was for a soup or a salad. I received something about eggplants, 

how to cook it, and it was very helpful because I only know how to prepare it breaded 

and that was another option for cooking it…I didn’t know how to cook things in different 

ways and especially that long and yellow pumpkin that I didn’t even know how to cook 

[laughs]. I tried it and it came out really good.” 

- Interview 11, Site A, Spanish Interview  

 

“The recipes I love. That’s very helpful, because some of the things I’ve never seen this, I 

don’t know what to do with this. I don’t want it to go to waste. Do we bury it? Yeah, I 

don’t know what to do... It brings out an inspiring little chef in you. It just feels nice. Oh, 

someone took the time out to type out recipes and translate it into Spanish. It’s those little 

touches that mean a lot, especially to people who have limited income and they’re always 

put on the backburner. It does a lot psychologically in a good way, it helps.” 
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- Interview 18, Site A, English Interview  

To improve the efficacy of providing recipes, community organizations could survey 

participants about the types of foods that they would be interested in receiving recipes for. 

Additionally, community organizations could also consider asking participants for their favorite 

recipes for items that they received in the boxes and highlighting those recipes in future 

deliveries. When asked about their favorite meals prepared in the program, participants were 

often excited to discuss their favorite pastas, rice dishes, or soups that they made incorporating 

the fresh produce and dried goods from the Food FARMacy boxes.  

It is important to note that participants all described having access to kitchen and all 

appliances needed to prepare the food from the program. A few participants mentioned that they 

purchased a blender or juicer to ensure that they used all of the produce that they received. The 

only exception was one participant who lived in public housing and had experienced intermittent 

access to gas for her stove and oven.  

“The building where I live is not providing gas anymore and I’m cooking fewer hot meals. 

Now it lasts much longer. I used to bake, and cook, too, so it was different. Maybe I went 

through the box faster… I haven’t had gas for about a whole month and a bit.” 

-  Interview 6, Site B, Spanish Interview 

It is likely that those without access to a kitchen or those who were not confident home 

cooks did not register for the program. However, this could not be confirmed, as eligible 

nonparticipants were not interviewed as part of this study.  

Theme 6: Participants Took Measures to Prevent Food Waste 

 Throughout the interviews, most participants discussed how they used the food provided 

from the program. Participants placed a high value on the food from the program and many 

emphasized that they never waste any of the food from the program. A few noted that food 

management was even more importance since the onset of the pandemic.  
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“When we were in the pandemic, we had to ration the food quite a bit, we had to 

calculate how much we had to make it through the week, we had to try not to waste. I 

always try not to waste anything, but in those days it was much more. If possible, I didn’t 

eat everything in the morning so that it would last until noon and then at snack time.” 

- Interview 21, Site A, Spanish Interview  

Participants described how they used or shared food or beverages, even those that were 

not favorite foods for themselves or their family members. Even foods that were disliked were 

still valued by participants, and they took active measures to prevent food waste. One of the 

primary methods that was used to reduce food waste was to share unwanted items with neighbors 

or other family members.  

“As for the dried beans that they bring, I don’t use that, so I do give it to my next-door 

neighbor so it doesn’t go to waste. I don’t like throwing food out. They give rice. I try not 

to eat a lot of rice, so I also give it either to a family member or to the next-door 

neighbor.” 

- Interview 1, Site B, English Interview  

 

 Several participants noted that they used or purchased blenders for smoothies to use all of 

the food from the program. Participants did so to ensure that all fresh produce was used before it 

spoiled. This was especially noted for foods that participants, or their family members, did not 

care for. Key foods that participants blended or juiced were kale, beets, and apples.  

“Actually that’s what promoted us, or prompted us to really get a juicer so that we 

weren’t wasting some of the [laughter] fresh fruits and vegetables that were coming in. 

You know? It prompted us to do that. It really prompted us to get our the Ninja and make 

sure we’re blending everything, and nothing’s going to waste.” 

- Interview 4, Site B, English Interview  
 

Finally, a few participants noted that they dedicated a day to meal preparation, including 

preparing all vegetables on a single day and freezing food to ensure that it did not spoil before it 

was used. Several participants described the importance of this meal preparation and being 

organized so that all of the food from the program was used.  

“Now, because of the flu, we kinda make everything, like I said, last as much as we can. 

Carrots come in. The carrots that we get, they’re really big, so we like to chop them up 

really small, have them ready for any meals that we’re gonna use with them. We put them 
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in the freezer. Again, the apples, the applesauce, we make applesauce from the apples. 

We do make extractions from the carrots as well. Carrots and orange juice, that’s what 

we make. Cauliflower, we have them ready as well. The broccoli too, most of them as 

well. The black beans that we get or the reds beans, we—again, we’re Spanish—we do 

use them as well a lot. Yeah, it’s a lot better with the foods here ‘cause it just makes us 

already organized more to have everything ready for the whole two weeks or ten days 

that we have it.” 

- Interview 15, Site A, English interview  

 

Overall, participants placed a high value on the food provided by the program and 

actively focused on preventing food waste. Many participants reported being able to use all of 

the food from the program. Strategies to use fresh foods and stretch the box over a 2-week period 

included organized meal preparation, freezing, and blending or juicing. For those who did not 

use all of the food, participants reported sharing these items with neighbors, friends, or family 

members. Program management can be assured that participants value the food provided and 

actively prevent waste.  

4.4.5 Program Experience 

One main theme emerged around participants’ perceptions of the program was related to 

the behavioral and social support provided. Participants described positive experiences 

interacting with program staff. They felt valued and cared for by staff and that they were 

respected. Additionally, program administration was considered efficient and well-run. 

Participants especially noted that the reminders they received from program staff were very 

helpful and ensured that they remembered to receive their delivery or pick-up their food. The 

combination of providing positive social supports with operational behavioral supports in the 

form of reminders helped encourage and sustain participants’ engagement with the program.  

7. Emergency Food Assistance Program Staff and Operations Impact Participation  

A detailed analysis of this theme is described below.  
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Theme 7: Emergency Food Assistance Program Staff and Operations Impact Participation 

Participants felt that staff were caring, supportive, and professional, which was especially 

appreciated during a challenging time. When asked about participants’ favorite aspects of the 

program, participants generally responded by identifying the freshness of the food or the caring 

nature of program staff. Participants described program staff as kind, respectful, and genuinely 

caring. 

“I’ve been in this country for many years. I’m 76 years old. I have always worked. I 

didn’t know those programs existed. I say that’s the best for me and many people like 

me; it’s a very good program for older people. What is happening is very nice, that they 

bring you a few pounds to your house. That’s very nice, thank God. Those who make the 

deliveries are educated young boys. It’s very nice…I’ve had a very nice experience 

despite the ugly thing that is happening out there, despite the illnesses, despite the 

loneliness that you feel there’s always something nice. I’m not lonely, it’s not easy, but 

there are always beautiful things.” 

- Interview 8, Site B, Spanish Interview  

  

The help with the food that they’re giving has been of great help for me and my family, 

because according to the situation this is of great help. The people there are very nice. 

They have always treated us well with respect and kindness. I have no complaints about 

that, on the contrary, I’m grateful to everyone. All the people have behaved very well and 

always with kindness and respect. They’re giving us a lot of help, and I appreciate it. 

- Interview 12, Site C, Spanish Interview  

 

Participants explained that both pickup and delivery systems were convenient, organized, 

and efficient. A high value was placed on timely pickup or delivery and minimal wait times. A 

few participants contrasted the Food FARMacy program with other pantry programs during the 

pandemic, in which line wait times were several hours. Participants generally described the wait 

times for pickup as ranging from 0 to 15 minutes. This description was consistent across sites.  

“Very organized. Very organized. They always have their bags ready. They always have 

things ready to go. I can imagine how hard it is for them, especially during the winter, but 

they always seem to have everything put together.” 

- Interview 16, Site A, English Interview  
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A few participants noted some challenges with deliveries, including inconsistency in 

delivery times and methods. Several older participants noted that the boxes were very heavy. The 

total weight of delivery boxes for the Food FARMacy program was approximately 40 pounds. A 

few participants noted that delivery drivers did not bring the boxes to their door; it was 

challenging for some participants to carry their food deliveries up to their apartments. This was 

noted at sites 2 and 3. In contrast, no complaints were reported at Site B. Site B hired local youth 

to deliver the Food FARMacy boxes. These staff members used carts and took food delivery 

boxes door to door. This was feasible, in part, due to the fact that recruitment was focused at 

select public housing buildings. In contrast, sites 2 and 3 hired external delivery services to 

deliver boxes. These results imply that hiring youth from local communities to deliver food on 

foot can be an effective strategy.  

“No issues. Nope. Everyone who has come to the door to deliver food, I mean, they’ve 

been amazing. I liked that everyone wore masks. I’m [laughter] particularly big on the 

mask mandates and stuff like that. Everyone, who’s come to deliver the food, has been so 

respectful and just decent all-around people, and I always make sure to thank them. It’s 

always been a good experience.” 

- Interview 4, Site B, English Interview  

Participants were also probed about key barriers to participating; the primary barriers 

noted were transportation challenges or childcare. Participants at sites 2 and 3 who picked up 

their delivery noted that sometimes transportation could be a challenge. Reported transportation 

time to pickup ranged from 20 minutes to 1.5 hours. Another barrier noted to picking up food 

was access to childcare. A few participants who did not bring their children to pickup and did not 

have older children to oversee the household noted that this could be a challenge. A few other 

participants noted intermittent health challenges that prevented them from picking up their boxes 

as well. These reported barriers were reported as occasional inconveniences and not biweekly 

occurrences. To accommodate these challenges, the flexibility and understanding of staff and 
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was an important part of participants’ perceptions of and ability to overcome these barriers. 

Participants noted that staff members were flexible and helped them overcome transportation or 

childcare access challenges. These strategies included offering occasional delivery for those who 

were scheduled to pick up or allowing participants to come later in the day or even the next day 

to pick up their boxes.  

Before, when I was with my baby, I was asking my sister if she could go pick up, but 

now with the pandemic and my sister also came back to work and she couldn’t, so I 

called them, I told them that I was very grateful to them because they were helping me 

with the food, but I couldn’t go pick up any longer because I had a C-section and was 

with the kids, and it was going to be complicated. Then thank God they told me that they 

could deliver the food here—left. It came and left, it was great.”  

- Interview 21, Site A, Spanish Interview 

Across all sites, community organization staff called and texted participants reminders 2 

days before delivery or pickup of the Food FARMacy boxes. If participants did not attend a 

pickup by noon, an additional reminder was sent to encourage participation. All participants 

reported that the reminders were helpful, especially the text reminders. When asked if the 

reminders should be more or less frequent, participants noted that the current reminder schedule 

of every 2 weeks was best. Participants noted that these reminders were especially helpful since 

delivery was every 2 weeks as opposed to every week. Several participants viewed the reminders 

as an indication that program staff cared about their well-being.  

“Yeah. She would text me every week, so say the delivery was gonna take place. She 

would tell us on Monday. Well, I don’t know about everyone’s. For me, I receive the text 

on Mondays to say that delivery would be on Wednesday between 10:00 and 12:00. Was 

I going to be home? That way, they had opportunity and time to cancel it or reschedule it 

if I needed to, but I never had to reschedule ‘cause I was always home on Wednesday. 

That day definitely worked best for me. Anything I needed or any questions I had, they 

always were very open with answering questions. Like I said, my experience with them 

was great. I had easy communication with the staff.” 

- Interview 1, Site B, English Interview  
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Overall, participants valued program convenience, safety, and ease of access of the 

program. Participants felt valued by staff members and felt that they could reach out if they had 

any concerns or challenges accessing the program. Several participants contacted staff members 

with challenges that they were encountering, and all were satisfied with the assistance they 

received. This is important for ensuring program retention and participant engagement. 

Participants described the friendliness and respectful nature of the staff as one of their favorite 

aspects of the program. This demonstrates that while food quality is important for motivating 

participation, engaged, well-trained staff members are key to ensuring program success.  

4.4.6 Impact of Food FARMacy 

 Finally, the impact of participants engagement in the Food FARMacy program was 

assessed. Three main themes emerged as participants discussed the impact that the program had 

on their lives. Participants identified several key areas the program affected, including financial 

management, dietary intake, and health. These key areas were organized into the following 

themes: 

8. The Food FARMacy Program Helped Ease the Financial Burden from the Pandemic 

9. Participating in the Food FARMacy Program Reduced the Frequency And Expense of 

Grocery Shopping 

10. Some participants Perceived the Food Farmacy Program Led to Improved Diets and in 

Some Cases Improved Health Outcomes 

While the main behavioral goal of this program was to engage participants so that they 

received healthy, fresh foods to reduce their food security, the experiences of participants 

outlined in this section demonstrates the wide-reaching effects that sustain program engagement 

had.  
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Theme 8: The Food FARMacy Program Helped Ease the Financial Burden from the Pandemic 

Several participants noted that participating in the Food FARMacy program helped 

reduce stress about food-related budgets. This was especially discussed in the context of the 

COVID-19 pandemic. Many participants noted that they experienced stress about where to 

access food and how to cover their households’ food-related expenses. A few participants noted 

that food expenses had increased during the pandemic, especially for fresh produce. Some 

participants also mentioned cutting portions and quality of food, especially for adult members 

of the household. Several participants noted that their stress about having enough food 

decreased due to receiving a consistent box from the Food FARMacy program.  

“I don’t stress that much about having food in the house anymore, now that we have all—

sorry, now that we have everything put together with again, with your help and the 

government assistance, it’s really just been a weight lifted off our shoulders ‘cause now 

we don’t have to worry about the payment for food. We just have to worry about the 

payment for everything else.” 

- Interview 16, Site A, English Interview  

By decreasing food-related expenses and stress, participants noted that they could focus 

on covering other essential expenses during the pandemic, especially rent, utilities, and internet. 

This was especially noted among those who reported that one or more household members lost 

their employment or experienced reduced hours.  

“I’m a working, single mother. My son is about 16 months. I have my father who’s also a 

kidney transplant, and he’s on disability, and then I have my mother who’s also 

unemployed. Because of the whole COVID thing in ‘19, she’s an unemployed vet tech in 

the Upper East Side, and very, very, extremely happy that I was able to be still continue 

working even with COVID-19 going on…Like I said, more because of the COVID-19. I 

wasn’t sure, and I was just already on maternity leave when that happened, so I was just 

about to return within after a month when I started the program, and I know our hours 

were extremely cut, so that got me a little bit worried, but it did help out at the end, and 

then when things were starting to pick up, I was still able to work my hours, and, still, 

this was a huge help for our household.” 

- Interview 17, Site A, English Interview  
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Further, participants noted that budgets were stretched tight during this challenging time, 

especially among those participants who were new parents or had children in the household. The 

Food FARMacy program enabled participants to focus on using their available resources on 

those essential expenses.  

“We didn’t really have any money to our name, and anything that we did have, had to go 

to 2,500 rent or to you know, WiFi or to getting the kids clothes or the baby growing up 

every second and getting him what he needs. It was a rough time to have a new baby and 

a rough time to start homeschool and therapy with my boys and just—it was just a rough 

time.” 

- Interview 16, Site A, English Interview  

Traditionally, food pantries have been viewed as a mechanism to reduce hunger and food 

insecurity, especially during times of high need or financial stress. However, these interviews 

demonstrate that pantry programs can have implications beyond just food-related needs. When a 

balanced and substantial amount of food is provided, food pantry participants may be able to 

shift budgets to ensure that all essential expenses are being met, which could have the potential 

to reduce debt accumulation or even potential evictions. 

Theme 9: Participating in the Food FARMacy Program Reduced the Frequency And Expense of 

Grocery Shopping 

Participants were asked how, if at all, the frequency and expense of their grocery 

shopping had changed when compared to before their enrollment in the Food FARMacy 

program. Most participants reported that the frequency of grocery shopping had declined since 

joining the program, with a few mentioning that it had remained the same. No participants 

reported an increase in grocery store visits. 

“I definitely go to the store less often, which is nice. We don’t have to spend all that we 

have on food that won’t make my blood sugar goes crazy. The fruits and veggies are so 

expensive in the grocery store. It really helps our budget not be so stretched with me not 

working.” 

- Interview 23, Site C, English Interview 
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Almost all participants reported that they spent less money on food-related expenses after 

enrolling in the program. Those that reported spending about the same stated that they used their 

grocery budget to purchase higher quality products, such as leaner meat. A few participants 

noted that these food-related savings were vital as the cost of food has increased during the 

pandemic, especially for produce.  

“I would say less because some of those things are a bit pricy. If you go to buy broccoli 

and kale and organic peppers, I mean, come on. I happen to be at food on Saturday. I 

could not believe I saw three organic peppers, the man told me $10. I said—I almost 

passed out. I said, what? He said to me, these are organic. I said, well, then I have to 

become the holy ghost, I’ll be Casper—the black Casper because this thing has to cure 

me from every disease I have. He said, it’s organic. That was his thing, it’s organic. 

Three peppers for $10. I got three green peppers yesterday.”  

- Interview 10, Site C, English Interview  
-  

Some participants reported using their existing grocery budget to purchase new foods, 

additional spices or higher quality foods. Higher-quality foods included additional produce, more 

expensive produce, and leaner meats. Several participants mentioned that these foods replaced 

processed snack options that they had previously purchased. Some participants noted that they 

replaced fast food options with home-cooked meals that included ingredients from both Food 

FARMacy and grocery stores.  

“I’m now able to explore different foods. I have enough money on the side where I can 

try different spices as well. Because you could have potatoes every day, but if you have a 

good amount of spices, you have something different every day. That’s what I’ve been 

doing. You know what? It’s also allowed me to change my diet, because when you don’t 

have a lot of money, all that’s available to you is stuff that’s really not healthy for you. 

To be able to have more money in my pocket, I know that I can get lean beef versus just 

the regular beef in the front. I know that I can, if I need to, I can get Hummus. That’s 

better for me, that’s better for the baby. I can get better everything, honestly, instead of 

just feeling relegated to all the high calories, zero content food.” 

- Interview 18, Site A, English Interview  

 

“I will say I don’t have to buy as many snacks for the boys. Whatever we do get in the 

program, we cut it up and save it for them. We don’t really get any strawberries or 

raspberries and things it asks for, it’s mostly apples and bananas. I guess things that will 

last. I don’t have to buy snacks as much for them, and just give them the healthy foods 
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that we get from there instead. When it comes to the fruit at least.” 

- Interview 16, Site A, English Interview 

 Several participants noted that their grocery store planning changed, as they would wait 

to see what was in their biweekly box before making trips to the grocery store. Once they 

received the box, participants would then go to the grocery store to fill in the gaps for their 

households’ needs and plan meals for the next week. For a few participants, this changed the day 

that they typically visited the grocery store.  

“I would wait to see what I get in the Food FARMacy before I purchased things. I’m 

unemployed at the moment. Of course, there’s not much to play with and go wild with 

trying to eat gourmet this and gourmet that. That has also pushed me to continue making 

my own meals. I would wait. Like if I—even if I see a sale or something in the grocery, I 

would say, you know what, I know Food FARMacy is on Wednesday. Let me wait and 

see what I get first. Then I would supplement it with what I—if I don’t get it here, like we 

didn’t get any broccoli, I’ll say, okay, you know what, I think I want to do some broccoli 

this weekend, I haven’t had broccoli for a little bit, let me get because I didn’t get 

broccoli, but I got a cabbage. I like that. I make that tomorrow and let that take me—and 

let my broccoli feeling subside until next week. I look—I use what I get from them.” 

- Interview 10, Site C, English Interview  
-  

Overall, participants in the Food FARMacy program were able to reduce their food-

related expenditures or purchase more nutritious options. Significantly, participating in the 

program also generally reduced the frequency of grocery store visits. A few participants noted 

this as a positive, as they were trying to limit their exposure to the COVID-19 virus. Providing 

high-risk households with access to food delivery or safe pickup options may be an important 

strategy to minimize exposure in future pandemics. Further, providing access to healthy options 

in the pantry setting appears to influence participants’ grocery shopping behavior positively. This 

demonstrates that the nutritional benefits gained from participating in the Food FARMacy 

program may extend beyond the food provided in the biweekly boxes.  

Theme 10: Some participants Perceived the Food Farmacy Program Led to Improved Diets and 

in Some Cases Improved Health Outcomes 
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One of the goals of the Food FARMacy program was to promote nutritious, balanced 

diets that support a healthy lifestyle. Most participants reported that they were eating healthier 

because they participated in the program. Those who didn’t report improvements in health noted 

that they had always prioritized their health. The primary difference in diets was in fruit and 

vegetable consumption, with most participants reporting increases. Participants sometimes 

described how their budgetary constraints had previously prevented them from purchasing more 

fruits and vegetables. Further, several participants noted that they incorporated an increased 

variety of produce into their diets after participating in the program.  

“Before the program, I felt like, like I said, money’s been the thing. I always felt like I 

had to be very cautious of what I was able to get based on the budget that I had, so it 

would be apples or oranges. It couldn’t be both for a week, or bananas or something like 

that. It couldn’t be multiple foods at a time. The vegetables, I would get the carrots or 

something that they—we eat a lot in the household, so that was something we would 

always have, but the potatoes or something more, that was incorporated once we started 

the program. Before the program, I would say not as much access to all of the fruits or 

vegetables. On the program, I’ll say that it allowed us to expand the different meals that 

we would have because we now had more fruits and vegetables to play around with.” 

- Interview 1, Site B, English Interview  

 

A few participants noted an increase in brown rice consumption but noted that their 

families preferred white rice. These participants increased their consumption for the health 

benefits and because brown rice was provided by the Food FARMacy program. 

“Brown rice, because [my children] don’t want to eat it, but I tell them, “Eat it, it’s for 

your good, it’s good for you, it makes you grow healthy and strong, you grow fast.” And 

they eat it…Everything else remains the same.” 

- Interview 12, Site C, Spanish Interview 

Some participants also reported changes in their meal patterns. A few participants noted 

that their snacking increased during the pandemic. They noted this trend with increased with 

families being home during the pandemic. Since joining the Food FARMacy programs, several 
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participants reported decreases in snacking or replacing processed snacks with fresh fruit from 

the Food FARMacy boxes.  

“I will say I don’t have to buy as many snacks for the boys. Whatever we do get in the 

program, we cut it up and save it for them. We don’t really get any strawberries or 

raspberries and things it asks for, it’s mostly apples and bananas. I guess things that will 

last, and [unintelligible 13:19]. I don’t have to buy snacks as much for them, and just give 

them the healthy foods that we get from there instead. When it comes to the fruit at 

least.” 

- Interview 16, Site A, English Interview 

 

Participants were also asked about any changes in their beverage intake. Of particular 

interest was sugar-sweetened beverage intake and whether there were any reported decreases in 

consumption. Participants did not report changes in sugar-sweetened consumption, with most 

participants stating that they did not drink sugar-sweetened beverages. In contrast, several 

participants noted that they increased their juice or smoothie consumption. Several participants 

noted that they used or purchased blenders or juicers to use all of the produce from the program. 

A few participants noted that they and their family members did not enjoy eating kale, so they 

put it in smoothies to ensure it wasn’t wasted.  

“It’s just, the only thing that’s really changed is, like I said, now if we run out from 

whatever you guys have sent to us, then we’ll go and pick out fresh fruits and vegetables 

to go ahead and blend, or juice. That’s it. I mean, I can’t even say it’s made us more 

health-conscientious ‘cause I think we were already. I guess it’s more so empowered us 

to just make the juices ourselves, [laughter] and it’s actually fun. You know? My 

youngest, the two year old, she waits for us to cut it up, and she likes to throw it in the 

blender and throw it in the juicer, and she likes to see how much comes out.” 

- Interview 4, Site B, English Interview  

Additionally, several participants mentioned that the Food FARMacy program motivated 

themselves and their family members to try new foods, especially new produce. Participants 

described trying new fruits, vegetables, soy milk, and brown rice that were provided through the 

program. Participants appreciated receiving a variety of fruits and vegetables, which expanded 
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dietary diversity and palates. After enjoying these foods, participants and their families started 

purchasing new foods and incorporating them into their diet.  

“My kids were more open to trying it, trying different foods more so because they helped 

prepare it versus—it’s not like they were not introduced to it before, but now that they 

actually had their hand on it ‘cause they gonna wash it themselves and cut it themselves, 

now they wanted to be able to try it themselves. I feel like that part was new, like trying 

asparagus. They had that once, and they really enjoyed it because we searched out a 

recipe together, and we tried a new recipe. Just the fact that they are able to have more 

hands-on experience with it, I think that’s what helped them want to try things more….I 

try more of the things that the program provided like the rice that we weren’t having 

before or some of the foods that they would have in the box that I had not tried in the 

past. Those are things that I’ve incorporated in the household now, so more fruits and 

vegetables. Asparagus has become a favorite, which I never would have thought.”  

- Interview 1, Site B, English Interview 

Several participants reported that these changes in eating patterns led to improvements in 

health. A few participants discussed improved sense of well-being or a healthy lifestyle to 

promote a strong immune system. This was strongly connected to their motivation to join the 

program, and often discussed in reference to the pandemic.  

“Because we learned that natural things help us better, we build better resistance. For 

instance, oranges, which are included in the box, we eat more fruit, lemon, which is also 

included in the box—I have changed the fruits a little because since they are home and 

they don’t do any activities, they tend to gain weight, so instead of them eating something 

else, fruit takes care of decreasing that anxiety, rather than something sweet or a cookie.” 

- Interview 11, Site C, Spanish Interview  

“One of the things I found out when it comes to food is that, especially in communities of 

color, quality foods is not something that’s always available. When you have foods that 

have less pesticides and less harmful stuff that enter your body, there’s a health benefit 

because you’re getting things that—it’s less toxins for your body to break down. I think it 

gets me to be healthy and to understand what you’re doing. It’s a bit of education, too. 

You get to understand why you’re eating what you’re eating, why you should have thinks 

like that. I think the health benefits you feel within your body. You feel it within 

yourself.” 

-  Interview 10, Site C, English Interview  

 

A few participants reported improvements in specific health conditions. Several 

participants discussed how weight loss had become a priority during the pandemic and that they 
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or one of their family members had lost weight. Three participants mentioned their diabetes and 

how eating food from the program helped them better control their blood sugar. Finally, one 

participant discussed how she felt that eating food from the program helped her deliver a strong, 

healthy baby and overcome a lifetime diagnosis of anemia.  

 

“My husband is losing weight, which is great. He was never obese to begin with. You can 

tell he was carrying a bit more and it was hurting his back. Even his mom noticed that 

he’s losing weight and when mom notices it’s a good thing. My doctor noticed I’ve lost 

weight too. I have a different kind of energy and it’s good. I don’t feel like 5 p.m. I’m 

about to blackout because I’m exhausted because everything I ate is burned out of me… 

They told me that I’m no longer anemic. I guess to the doctor, that was just the mundane 

thing, but the look on my face I was in such a state of shock. I’m like, you don’t 

understand, I’ve been anemic my whole life. They were, well, yeah, your iron is great. 

This is great. I’m like, it’s it has to be from the veggies. It has to be. I’m very grateful.” 

- Interview 18, Site A, English Interview 

 

“I could say I’m definitely eating better. I was diagnosed with diabetes while I was 

pregnant with my baby. After I had the baby, I was fully diabetes. Right now, I feel with 

the vegetables and the way I’m eating, I feel overall like I’m improving in my diabetes. 

I’m more fluid from the fact that I’m eating better. It’s havin’ an opportunity to have a 

variety of vegetables and fruits makes a difference.” 

- Interview 3, Site B, English Interview  

 

Participant experiences confirm that the Food FARMacy program improved perceived 

dietary intake, particularly of fruits and vegetables. Several participants reported that these 

dietary changes may have led to health changes, including an improved sense of health, weight 

loss, and improved blood sugar control. Participants noted that receiving food from the program 

made it easier to achieve these health changes. This is significant as participants were 

interviewed between 4 to 7 months after enrollment in the program. Across this period of 

enrollment, participants received up to 14 food boxes. Even with a relatively small dose of 

biweekly provisions, some participants felt or observed changes in their health status.  

 



 152 

4.4.7 Summary of Qualitative Findings   

Two primary research questions were of interest when designing the qualitative research 

guide and conducting the interviews:  

5. What are participants’ experience with, including barriers and facilitators to participating 

in, the Food FARMacy program during the COVID-19 pandemic in an urban 

environment? 

6. How are participants feeding their families during the COVID-19 pandemic? 

The twenty-four interviews conducted in this study helped provide program administrators, 

researchers, and policymakers with valuable context of the facilitators and barriers to 

participating in a food pantry program as well as how food pantry participants layered multiple 

programs.  

Research Question 5: Facilitators and Barriers to Program Participation  

 In response to research question 5, the following section outlines the facilitators and 

barriers to participating in the Food FARMacy program. SCT is a valuable framework for 

understanding what motivates a target audience for a specific program and how to engage this 

audience. SCT emphasizes the importance of individuals recognizing health risks and benefits of 

engaging in a specific program or action, while promoting self-efficacy in their ability to 

overcome barriers to action (Contento & Koch, 2020). However, it is also important to recognize 

that environmental and social factors can support or detract from individuals’ health actions 

(Contento & Koch, 2020). The interview questions were written with a focus on the determinants 

of behavior outlined under the SCT (see Figure 4 below). This section will also reference this 

fundamental theory, where appropriate.  
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Figure 3: Social Cognitive Theory (Bandura). 

4.4.8 Facilitators to Participating in the Food FARMacy Program  

Motivation for a Healthy Lifestyle  

As identified in Theme 3, the COVID-19 pandemic was a significant motivator for 

participants to seek facilitators to a healthy lifestyle. This was important, especially as it is 

considered under the SCT framework. The SCT considers the role of perceived outcome 

expectations, including both negative and positive, in taking specific health-related actions. 

Perceived negative outcome expectations of the status quo as well as positive outcome 

expectations of taking a health-related action are significant motivational determinants Further, 

SCT describes how aspects of the environment, including sociocultural factors, can be both 

facilitators and impediments to engaging in a new behavior, such as participating in the Food 

FARMacy program. Using SCT as a guide, we can see how a significant change in individuals’ 

environment due the COVID-19 pandemic can significantly influence behavior, especially when 

it influences individuals’ perceptions of their outcome expectations or risk. Participants’ 

increased perception of risk of food insecurity as well as the need to maintain health was 

referenced by participants through most interviews. This increased risk paired with the perceived 
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benefits of receiving fresh, healthy food was a significant enough motivator to drive enrollment 

in the program. However, it is important to acknowledge the role of the environment in this 

dynamic. Participants were motivated by environmental and social changes brought on by the 

pandemic and perceived that joining the program would improve their access to nutritious food. 

This nutritious food helped many participants improve their dietary intake, particularly of fruits 

and vegetables. It is unclear if all participants would have been motivated to join the program 

without the influence of the significant changes brought on by the COVID-19 pandemic. In 

addition to this key motivator to joining and attending the Food FARMacy program, four key 

facilitators to continued program engagement were identified.  

Self-Efficacy  

 Within the SCT framework, self-efficacy is a key driver of behavior change. Self-efficacy 

is individuals’ confidence in their ability to engage in a behavior needed to produce a desired 

outcome (Contento & Koch, 2020). It is a fundamental determinant in motivation to action 

across many behavior change theories. Self-efficacy is a combination of having both the skills to 

engage in a specific behavior consistently as well as the confidence to do so on an ongoing basis. 

In this instance, it was imperative that potential participants have self-efficacy in their ability to 

prepare the fresh and unprocessed foods they received through the Food FARMacy program. 

This required having fundamental cooking skills, knowledge on how to prepare a range of 

produce, and the confidence to make enjoyable meals for themselves and their household 

members. Across the majority of interviews, it was evident that participants were confident 

cooks who could readily incorporate new ingredients into their meals, including shifting towards 

using more fresh produce. A few participants noted that they were not confident preparing 

specific items, such as eggplants. However, they reported using the recipes provided or looking 
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up new recipes and were successful in preparing meals with these unfamiliar ingredients. 

Further, participants had the appliances that they needed to prepare these meals. As noted above, 

those without strong self-efficacy in their cooking abilities or the necessary appliances to prepare 

fresh foods may have declined to participate in this program. These food preparation skills are 

also determinants that facilitate behavior change. Participants demonstrated several key skills, 

including recipe literacy, behavioral skills about how to prepare new and fresh foods, and 

decision-making and critical thinking skills about how to incorporate new ingredients into meals 

that their families would enjoy (Contento & Koch, 2020). These skills facilitated success for 

participants in this program.  

For those without cooking skills or confidence in their ability to incorporate new 

ingredients, nutrition education is vital. The Food FARMacy program, and similar pantry 

programs, could reach a broader audience with a range of cooking skill sets and confidence by 

pairing food deliveries with nutrition education on cooking skills. Nutrition education programs 

could be offered in person or online and could be tailored to teach participants about how to 

prepare ingredients they receive in each box, especially those that they may be unfamiliar with. 

Future research should consider an effective design and evaluation of such a paired approach.  

Engaged, Caring Program Staff  

 Participants clearly articulated their appreciation of program staff, as outlined under 

Theme 7. Staff were described as respectful, caring, and professional. Interactions with program 

staff were considered one of the main perceived benefits of the program. Several participants 

noted that if they had stopped showing up or communicating with staff, that the program staff 

would have reached out or made an effort to check on their well-being. The staff at the Food 

FARMacy program clearly created a supportive environment in which participants could pick up 
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or receive their food delivery. These pickup/delivery systems were described as a positive 

experience that was organized and efficient. Further, most participants stated that they 

appreciated receiving reminders about their biweekly boxes and felt that it was useful for 

ensuring that they received each delivery or attended each pick-up. The positive and encouraging 

messaging from staff engagement with participants also served as reinforcements for the 

participants engagement in the program. The SCT identifies reinforcements as a key facilitating 

determinant for supporting individuals’ behavior that can increase their engagement and 

consistency over time.  

Fresh Produce Paired With Shelf-Stable Essentials  

One of the primary perceived benefits of the program identified in Theme 4 was having 

access to fresh, quality produce. Participants noted that the quality of the food was generally 

high, often described as organic. Receiving this high-quality food can be considered a key 

reinforcement of participants’ behavior. This is especially important to among the target 

population of this intervention. Several participants noted that, especially during the pandemic, 

they did not have access to high-quality fresh fruits and vegetables in their communities. The 

high-quality food provided by the program was thus of significant value by many participants. 

Additionally, participants also received additional incentives, including MetroCards, diapers, 

shopping carts, blankets, and other additional nonfood items. These items provide reinforcement 

for participants consistently attending the program over time.  

Future food pantry programs should consider the population that they are serving and try 

to incorporate fresh foods if possible. Importantly, participants in the Food FARMacy program 

appreciated the reliability of the produce access. Providing fresh produce on an intermittent basis 
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may not have the same perceived benefits as a consistent supply that participants can plan meals 

and grocery shopping around.  

4.11.2 Barriers to Participation  

Research question 5 is focused on understanding both facilitators and barriers to 

participating in the Food FARMacy program. Two primary perceived barriers were identified 

with respect to participating in the program: access to transportation and childcare.  

Transportation Barriers  

 Several participants noted that transportation to pick up their biweekly food boxes could 

be challenging at times. Participants who reported challenges with their pickups generally noted 

that it took them 30 minutes to an hour and a half to pick up their food. They noted that issues 

with public transportation or intermittent access to friends’ or family members’ cars could delay 

or prevent them from picking up their items. These environmental barriers may prevent or 

overburden some participants, especially when they are trying to make a new behavior change. 

Improving behavior supports for transportation could be beneficial. For example, one participant 

mentioned that she had previously received a MetroCard from the program and asked when she 

could receive one again. Proximity to the pickup location is an important factor to consider when 

designing a food pantry program and setting eligibility criteria. All programs limited eligibility to 

participants who lived within specific zip codes that were in relatively proximity to the pickup 

location. Future programs should consider how far participants will need to travel and what are 

the available public transportation routes for the target participants of the program.  

Access to Childcare 

Another key barrier to participation noted was childcare, especially for those with young 

children or children who were home from school during the pandemic. A few participants noted 
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that it was challenging to pick up the food boxes, weighing a total of 40 pounds, when their 

children were with them. Ensuring that families have additional social supports is vital and 

addressing these barriers prior to or early in program enrollment may help improve engagement 

and improve retention rates. Programs that are recruiting households with young children who 

may not be enrolled in school or daycare programs should consider how to improve ease of 

pickup.  

4.11.3 Food Assistance Programs Used by Participants  

Theme 2 highlighted the high food insecurity levels of participants and their need to layer 

multiple emergency food resources and programs during the COVID-19 pandemic. Most 

participants reported that they were participating in one or more benefit or food pantry programs 

upon enrollment in the Food FARMacy program. The most frequently discussed program was 

SNAP, followed by WIC. Additional programs described included the school meals program, a 

prepared meals program provided through NYC, as well as other food pantry programs through 

local churches or other community organizations.  

With respect to the public benefit programs, participants generally expressed gratitude or 

provided positive feedback, with only a few participants noting that they experienced challenges 

enrolling or accessing these benefits. Despite a few participants challenges accessing or signing 

up for benefit programs, all participants who reported using SNAP or WIC reported the program 

as very helpful. Once enrolled, participants reported no challenges using their benefits during the 

pandemic, even when probed about whether SNAP- or WIC-eligible foods or beverages were 

readily available at their local stores. Several participants described SNAP as a lifesaver for them 

and their families during the pandemic.  
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The only public program that participants did not discuss favorably were those that 

provided pre-prepared meals. The two participants who reported trying the school meals program 

stated that they and their children did not enjoy the foods provided and they did not use it as a 

primary source of food. One participant attributed to the school meals a case of food poisoning 

that she experienced. Likewise, several participants reported receiving preprepared meals 

delivered to their homes provided by New York City. Participants also did not enjoy the food 

provided by this program, with several noting that the food did not have enough flavor and that 

they preferred their own cooking. It is important to note that participants in this program were 

confident, skilled home cooks. Thus, they may have been less inclined towards pre-prepared 

options than a random sample of the general public.  

Other food pantry programs were also described by some participants. These food pantry 

programs were offered through local churches or community organizations. Participants noted 

that while these programs were helpful, they preferred the Food FARMacy program. A few 

challenges were reported in other food pantry programs. These challenges included long wait 

times of several hours, inconsistent food offerings, a lack of fresh food, and poor food quality or 

food that had gone bad. For example, one participant reported that eggs she received from 

another pantry program had been fertilized and contained unhatched chickens, instead of eggs. 

Food pantry programs should ensure that pickups are organized and efficient and that food meets 

fundamental quality standards.  

While SNAP, WIC, and food pantry programs, including the Food FARMacy program, 

are vital for participants, one program is not sufficient to meet all of participants’ food-related 

needs. Most participants (n = 22) in the Food FARMacy program reported layering multiple 

programs simultaneously. This is an important lesson to consider for policymakers as 
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disbursement amounts and eligibility criteria are set for these essential programs. Further, 

policymakers should consider the impact of mandated business closures on household income 

and food access during future crises. Food pantries should also ensure that participants are 

enrolled in these programs and evaluate how pantries can be used to supplement gaps in SNAP 

and WIC.  

4.4.9 Qualitative Research Summary  

 Through this qualitative analysis, 24 individuals shared their perspectives on participating 

in the Food FARMacy program during the pandemic. Their experiences are invaluable for 

shedding light on the values, priorities, and barriers of their lived experience in a food pantry 

during a critical period of the COVID-19 pandemic. Based on these individuals’ experiences, 

providing high-quality food with compassionate, organized customer service is essential for 

engaging participants and promoting a positive experience for those going through a challenging 

time. Notably, a biweekly box of 40 pounds of food did not meet all of participants’ food-related 

needs, and additional benefit programs, including SNAP and/or WIC, were essential for 

providing households with the food they needed during the pandemic. While those interviewed 

in this study had a high degree of confidence in their cooking abilities and could readily prepare 

fresh and unprocessed foods, this program may not reach all who are experiencing food 

insecurity. Future programs should consider incorporating nutrition education that incorporates 

both cooking skills and nutrition literacy so that a similar program could reach those without the 

skills and confidence to readily incorporate new ingredients.  
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Chapter 5 

This Chapter considers the results of the study in the context of the broader literature on 

food pantry programs. Key study imitations, strengths, applications, and suggestions for future 

research are also presented.  

 

5.1 Purpose and Main Findings  

The overall goal of this evaluation is to understand background characteristics, experiences 

and changes in household food security, health, and dietary outcomes among underserved 

community members participating in a novel the Food FARMacy program. This unique program 

was rapidly implemented in response to community needs and to address food insecurity in the 

most vulnerable populations that the hospital and community partners serve during a period of 

social and economic shutdowns in the initial months of the COVID-19 pandemic.  

 

5.2 Analysis One: Findings and Takeaways  

 Analysis one was a cross-sectional analysis of baseline survey data to understand food 

security, diet, health and benefit program use in those registering for the Food FARMacy pantry 

program. Among the 492 Food FARMacy enrollees, food insecurity prevalence was high at 

program enrollment, with 88.4 percent of participants reporting low (41.9%) or very low (46.5%) 

household food security status. Previous cross-sectional studies of food pantry programs have 

found that food insecurity is high among pantry clients, ranging from to up to 54% to 84% of 

participants (Aiyer et al., 2019; Duffy et al., 2009; Greenthal et al., 2019; Kaiser & Cafer, 2018; 

Liu et al., 2019; Robaina & Martin, 2013). The higher rate of food insecurity in participants 
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enrolling in the Food FARMacy program is unsurprising as this program targeted food insecure 

patients and community members. Additionally, the timing and populations targeted by this 

program may have influenced the high rates of very low food security reported among Food 

FARMacy participants. Both sites A and C recruited participants who were undocumented 

immigrants. Research focused on food insecurity rates among immigrants living in the U.S. is 

limited; however, a longitudinal study of over 245,000 California residents found that 40.5% of 

Latino immigrants without legal permanent resident status reported food insecurity, significantly 

higher than U.S.-born Latinos as 12.1% and U.S.-born Whites at 5.1% (Walsemann et al., 2017). 

Further, the Food FARMacy program was implemented during the early COVID-19 pandemic, 

when social and economic consequences were significant for everyone and especially for those 

in the U.S. without legal residency. Higher percentages of the population reported food 

insecurity, particularly very low food security during the initial months of the COVID-19 

pandemic (Ahn & Norwood, 2021; Lauren et al., 2021). The high rates of very low food security 

among Food FARMacy participants highlights the importance of this program in providing for 

high-need community members during unprecedented times.  

Key Takeaway 1: Many Participants Reported Poor Dietary and Health Outcomes at Enrollment 

 

Self-reported fruit and vegetable intake were low among enrollees at intake, just over a 

third reporting no intake on the previous day with 33.8% reporting no vegetable intake and 

37.6% reporting no fruit intake. Additionally, not even a quarter ate fruits and vegetables two or 

more times the previous day, with 23.0% reported consuming vegetables two or more times, and 

22.6% consuming fruit two or more times. This low intake aligns with findings from previous 

cross-sectional dietary assessments of food pantry participants. The reported diet quality of food 

pantry clients is generally poor, with previous studies of food pantry clients reporting Healthy 
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Eating Index (HEI) scores. While this is not an exact comparison to the question asked of the 

Food FARMacy participants, these data show a similar trend. Food pantry recipients HEI scores 

ranged from 41 to 43 (Duffy et al., 2009; Liu et al., 2019; Wright et al., 2018). This is 

substantially lower than the mean HEI score of 57.2 (SD = 0.76) found among a nationally 

representative sample of participants from the National Health and Nutrition Examination 

Survey (NHANES) (Ervin, 2011). Additionally, fruit and vegetable intake were low in previous 

studies of food pantry clients. Mean HEI total fruit scores ranged from 1.2 to 1.4 on a scale from 

zero to five while mean HEI total vegetable scores ranged from 2.0 to 3.6 (Duffy et al., 2009; Liu 

et al., 2019; Wright et al., 2018). This is significantly lower than national reported averages of 

3.00 for total fruit and 3.36 for total vegetable HEI scores (USDA). The poor diet quality of 

many food pantry participants highlights the need for food pantry programs that provide 

participants with nutritious food, including fruits and vegetables. Poor diet quality may increase 

the risk for developing nutritional deficiencies. Food insecure individuals may have an increased 

risk of nutritional deficiencies, including reduced vitamin A, folate, iron, and magnesium intake 

(Tarasuk & Beaton, 1999).   

Additionally, nearly half of participants reported that their health was fair or poor 

(45.8%). This is substantially higher than results reported in a previous representative national 

survey in which only 22.1 percent of respondents reported fair or poor health (Gandhi et al., 

2020). Notably, subgroup analysis of this national dataset reported significant racial and ethnic 

disparities in reported health status, even after controlling for sociodemographic factors, with 

non-Hispanic blacks and Hispanics reporting higher rates of fair or poor health as compared to 

non-Hispanic white respondents (Gandhi et al., 2020). Previous studies of food pantry programs 

described health outcomes focused on specific chronic conditions, such as diabetes, obesity, or 
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high blood pressure, instead of overall health. Three studies described the percent of food pantry 

recipients who have overweight or obesity. The percent of participants who were overweight 

ranged from 20 to 32% and obese ranged from 40 to 61% (Kaiser & Cafer, 2018; Liu et al., 

2019; Robaina & Martin, 2013). Nationally, 42.4% of Americans are obese (CDC, 2021b). 

Diabetes was also reported among in general populations of pantry clients ranged from 23.7 

percent among in a sample of rural Missouri clients and 26.4% among those in Connecticut 

(Kaiser & Cafer, 2018; Robaina & Martin, 2013). This is higher than national reported 

prevalence of 13.0 percent U.S. adults who have diabetes (CDC, 2020a).  

Overall, it seems that chronic conditions are high among food pantry clients, which could 

be a driver of the higher rates of fair or poor health status reported among food pantry 

participants, including in the current study. The community organizations implementing the 

Food FARMacy program requested that weight and health outcomes not be collected as they 

indicated that it could make participants uncomfortable. Program staff were focused on reducing 

barriers to entry into the program and wanted to ensure that participants were comfortable 

completing the program intake process. Future studies should consider including more detailed 

health assessments following program enrollment, including questions related to chronic 

conditions, BMI, and access to a healthcare provider.  

Key Takeaway 2: Several Demographic Factors are Associated with Increased Risk of Very Low 

Food Security Among Participants Enrolling in Food Pantry Programs.  

At baseline, 225 participants (46.5%) of participants reported very low food security, 203 

reported low food security, and 56 (11.6%) reported high or marginal food security. Results from 

the bivariate comparisons of those with and without very low food security identified several key 

predictors of very low food security status at baseline. Participants with very low food security 
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were more likely to report an annual household income of less than $10,000 per year, have fewer 

children, and identify as Hispanic or Latino when compared to those identifying as Non-Hispanic 

Asian. The next analysis consisted of multivariate regression analysis and controlled for CBO 

site. However, after controlling for CBO site, no significant demographic predictors remained. 

Further analysis that considered raw food security score as the primary outcome revealed similar 

trends. Non-Hispanic Asians reported lower food security scores, indicating a greater degree of 

food security when compared with Hispanic/Latino participants. Further, participants reporting 

an income of $20,000 to $34,999, or $35,000 or above reported lower scores, indicating higher 

food security, when compared to those with an income less than $10,000 per year. These trends 

remained even after controlling for CBO site as well as SNAP and WIC participation. Subgroup 

analyses of food pantry clients in previous studies have found that increased age, larger 

household size, an increased number of children in the household, greater urbanicity, and a lower 

income-to-poverty ratio were associated with food security status (Garasky et al., 2004; Liu et 

al., 2019; Robaina & Martin, 2013; Wright et al., 2018). Additional research is needed to better 

understand predictors of food security status among those enrolling in food pantry programs 

across diverse populations and programs.  

5.3 Analysis Two Conclusions 

Key Takeaway # 3: Food Pantry Participation May Help Address Food Security 

Among those who completed both baseline and follow-up surveys, food security status 

improved significantly, from a mean raw score of 4 (on a scale from 0 to 6 points) at baseline to 

2 at follow-up (p < .001). The percent of participants reporting very low food security status, 

with a raw score of 5 or 6, also dropped significantly from 45% at baseline to only 13% at six-

months follow-up (p < .001). Additionally, significant changes were observed in those who 
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reported high or marginal food security, with a raw score of 0 or 1, from 12% at baseline to 42% 

at 6 months follow-up (p < .001). A similar study of a clinic-led food pantry program also found 

similar positive effects. Aiyer et al. examined changes in participants in a client choice pantry 

program who received 30 pounds of fresh produce and nonperishable items every two weeks for 

up to six months (Aiyer et al., 2019). Self-reported food insecurity decreased significantly from 

100% at baseline to 10.2% at visit three and 5.9% at visit 12 (p < .01) (Aiyer et al., 2019). Food 

insecurity was assessed using a two-item questionnaire. Notably, this intervention followed a 

client choice model, in which participants could select a certain number of items in different 

categories, and also provided nutrition education handouts. Additional research is needed to 

better understand factors that drive changes in food security status among pantry clients. For 

example, understanding the effects of providing nutrition education materials, implementing 

client choice models, or offering additional services, such as delivery, are all important factors to 

consider when assessing the effects of these vital programs.  

The results from the quantitative analysis were confirmed by the qualitative interviews 

with Food FARMacy participants. Respondents in the qualitative interviews were asked if they 

had enough healthy food for themselves and their family in a typical week. All participants 

confirmed that they typically had enough food to feed their families. However, some participants 

noted that they had experienced challenges accessing enough food during the pandemic. These 

participants noted that they prioritized giving food to their children, skipped meals, stretched 

food, or sought out additional resources to cope with the challenge and stress of not having 

enough food. All participants who reported food access challenges in the qualitative interviews 

noted that the Food FARMacy program had addressed their needs. Additional research is needed 

to determine whether these results can be replicated in diverse populations and settings.  
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Baseline quantitative data for the Food FARMacy participants was collected from July 

2020 to April 2021 while follow-up data was collected from December 2020 through October 

2021. To understand the context in which the intervention was conducted, data from the Food 

FARMacy program can be contextualized with concurrent datasets, including those collected by 

the USDA Economic Research Division and the US Census Bureau. The USDA conducts a 

nationally representative study annually of approximately 30,000 households to track household 

food security status trends over time. In 2020, 89.5% of U.S. households were food secure, and 

10.5% were food insecure (Coleman-Jensen et al., 2021). In 2021, 89.8% of U.S. households 

were food secure, and 10.2% were food insecure (Coleman-Jensen et al., 2022). Thus, national 

trends during this time frame remained relatively consistent, with the USDA concluding that the 

prevalence of food insecurity remained unchanged from 2020 to 2021.  

Further context can be provided by data collected from the U.S. Census Bureau’s 

Household Pulse Survey. The Pulse survey was designed to collect weekly data on the impact of 

the COVID-19 pandemic on people’s lives. Food scarcity is assessed weekly by identifying 

households in which there was not enough to eat in the last seven days “sometimes” or “often”. 

During the period in which baseline Food FARMacy data was collected (July 2020 to April 

2021) the percent of respondents with food scarcity was 11.1% (SD = 1.1). During the Food 

FARMacy follow-up period (December 2020 to October 2021), the percent of respondents with 

food scarcity declined slightly to 9.7% (SD = 1.4) (United States Census Bureau, 2022). This 

suggests that there may have been small national improvements in food scarcity rates during the 

time in which data was collected. Future research studies should aim to include a control group, 

when possible, to account for temporal changes such as those observed in the Pulse survey.  
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Key Takeaway #4: Food Pantry Program Participation May Improve Dietary Outcomes.   

The Food FARMacy program was focused on providing fresh, nutritious foods to 

households in need, particularly fresh fruits and vegetables. Thus, understanding the effects that 

this program has on dietary variables was of primary importance. Significant changes were 

reported in three of the four dietary variables measured in this study:  fruit, vegetable and SSB 

intake.  

Among Food FARMacy participants, fruit intake two or more times per day increased 

from 23.7 to 35.1%, and the percent of those reporting no fruit intake decreased from 36.6 to 

15.4% (p < .001). Most food pantry studies assess fruit and vegetable consumption using 24-hour 

recalls combined with a HEI scoring system. The HEI metric generates scores ranging from zero 

to five, with zero being the minimum score and five being the maximum score. A maximum 

score of five is achieved when at least 0.8 cup equivalent of fruit per 1,000 kcal consumed for 

total fruit and at least 0.4 cup equivalent of whole fruit per 1,000 kcal (USDA). Notably, the 

existing literature on food pantry programs and diet is primarily limited to cross-sectional studies 

with only one study following up with participants over a two-week time period. Wright et al. 

compared HEI-2010 scores at a pantry visit and two weeks later and reported significant 

increases in the mean HEI-2010 total fruit (before: 1.2 ± 1.9, after: 1.7 ± 2.2, p < .001) and whole 

fruit (before: 0.9 ± 1.8, after: 1.4 ± 2.1, p < .001) scores (Wright et al., 2018). Across all studies 

examined, mean HEI scores for total fruit consumption ranged from 1.2 to 1.7 and whole fruit 

consumption ranged from 0.9 to 1.6 (Duffy et al., 2009; Liu et al., 2019; Robaina & Martin, 

2013). This is substantially lower than national averages for HEI-2010 scores of 3.00 for total 

fruit (SD = 0.11) and whole fruit score is 4.01 (SD = 0.17) (USDA).  
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Vegetable intake two or more times in the previous day also increased from 21.5 to 

41.8%, with the percent of those consuming no vegetables in the previous day declining from 

32.6 to 13.2% (p < .001). Previous studies deployed the HEI to assess vegetable intake. A 

maximum HEI total vegetable score of five is obtained for consumption of at least 1.1 cup 

equivalent per 1,000 kcal (USDA). Across all reviewed studies, mean vegetable scores ranged 

from 2.0 to 3.6 (Duffy et al., 2009; Liu et al., 2019; Robaina & Martin, 2013). This is 

comparable to the nationally reported average HEI score of 3.36 (SD = 0.08) (USDA). Overall, 

the evidence on fruit and vegetable consumption among food pantry recipients is limited, but the 

existing evidence indicates that fruit and vegetable consumption is low and programs that can 

drive improvements in consumption are vital in this population.  

Quantitative study results from the Food FARMacy program are also supported by 

participants experiences as described in the qualitative interviews. Most participants in the 

qualitative interviews reported that they were eating healthier due to the Food FARMacy 

program. The primary difference in diets was in fruit and vegetable consumption, with most 

participants reporting increases in intake. Several participants noted that they were previously 

unable to afford purchasing desired amounts of fruits and vegetables. Additionally, some 

participants reported increasing the variety of fruits and vegetables that they are their families 

consumed after trying new produce through the program. It is important to note that program 

staff were thoughtful in sourcing high-quality, local produce that met participant needs. The 

Food FARMacy boxes were designed to promote the intake of fresh fruits and vegetables and 

align with the recommended intake from the USDA MyPlate guidelines. Quality, variety, and the 

type of the food provided may influence the results of this study, driving higher intake of 

produce at follow-up than may be observed in pantry programs that are not as focused on 
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providing high-quality, fresh ingredients. Pantry programs, especially those led by healthcare 

institutions, should consider how providing fresh fruits and vegetables may result in desired 

dietary changes.  

Improving intake of fruits and vegetables among food pantry participants is an important 

beneficial outcome that pantry programs should consider when selecting food items for 

participants. Ensuring pantry participants have access to a variety of culturally relevant produce 

may help drive dietary improvements in this vulnerable population which has low dietary 

quality, especially with respect to fruits and vegetables. Additional research on fruit and 

vegetable consumption is needed to better understand factors, such as food security and benefit 

participation, that predict improved fruit and vegetable consumption among food pantry clients. 

This research should include a control group in order to assess program impact and determine 

whether observed changes among pantry participants are due to program participation or other 

factors, such as changing economic conditions.  

 A final important dietary variable assessed in this study was SSB intake, which 

significantly improved, with the percent of Food FARMacy participants not consuming a SSB in 

the previous day increasing from 48.6 to 71.4% and the percent drinking two or more SSBs in 

the previous day decreased from 23.1 to 9.5% (p < .001). While the program was focused on 

providing nutritious foods, especially fresh fruits and vegetables, no focus was placed on 

reducing SSB intake. Throughout the six-month program, no nutrition education was provided 

about SSBs. A review of previous literature found a lack of studies examining the effects of food 

pantry programs on SSB intake. Previous studies comparing improvements in food insecurity 

with SSB intake is limited and mixed, with one study reporting decreases in SSB accompanying 

increases in fruit and vegetable intake, while others report no improvements in SSB consumption 
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(Chiappone et al., 2021; De Araujo et al., 2018; Tomayko et al., 2017). The results from the 

current study suggest that providing individuals with access to the food needed to maintain a 

balanced, healthy diet may also decrease consumption of less nutritious options. Two 

participants in the qualitative interviews noted that they had swapped processed snacks for fruit 

in the afternoon. One participant described how she no longer had to rely on low-cost, high 

caloric foods to meet her energy needs because she now prepared balanced meals with food from 

the Food FARMacy program. Additionally, this result suggest that sugar-sweetened beverage 

consumption is a key variable of interest when studying the dietary patterns of food pantry 

participants. Future studies should consider specifically tracking this key metric as well as other 

factors that may be influenced by making healthier choices, such as processed snacks or added 

sugar consumption.   

 

Key Takeaway #5: Food Pantry Programs May Improve Health   

The percent of participants reporting excellent, very good or good health increased from 

52 to 60%, while the percent reporting fair or poor health decreased from 48 to 40% from 

baseline to six-months follow-up (p = .017). Qualitative interviewees also confirmed positive 

health improvements that they attributed to program participation. A few participants discussed 

improved sense of well-being or a healthy lifestyle to promote a strong immune system. 

Additionally, some participants reported improvements in specific health conditions, including 

improvements in weight management, blood sugar control and anemia.   

Most previous studies that described health outcomes focused on specific chronic 

conditions, including obesity and diabetes, and high blood pressure, instead of overall health. 

Rates of obesity ranged from 40 to 61% (Kaiser & Cafer, 2018; Liu et al., 2019; Robaina & 



 172 

Martin, 2013), which is consistent with national reported averages at 42.4% (CDC, 2021b). In 

contrast, reported diabetes rates ranged from 23 to 26% among pantry participants (Kaiser & 

Cafer, 2018; Robaina & Martin, 2013), which is substantially higher than national reported 

prevalence of 13% (CDC, 2020a). Overall, it seems that chronic conditions are high among food 

pantry clients, perhaps due to a lack of vital resources. Further exploration could consider how 

and why food pantry clients have such high rates of chronic conditions and programs that could 

help reduce these disparities, including providing access to a regular healthcare provider and 

assisting with enrollment in public benefit programs, as needed.  

Environmental Context and Limitations  

 It is important to frame these findings in the complex environment and timing that this 

intervention was implemented in. The program began in July 2020, during one of the worst 

health, social and economic crises in modern history. New York City was especially impacted by 

high mortality rates and economic shutdowns. During the intervention period of this study from 

July 2020 through April 2021, support systems were strengthened, businesses reopened, and 

unemployment rates fell. For example, unemployment rates in the New York City Area fell from 

16.9 to 11.1% from July 2020 to April 2021 (U.S. Bureau of Labor and Statistics, 2022). Thus, it 

is important to recognize that some of the observed changes may be attributable to improving 

economic and social conditions during the program intervention. The lack of a control group in 

this study limits the conclusions that can be drawn from this study, especially in this broader 

social and economic context. Future research should further assess the relationship between 

pantry participation and dietary health outcomes in a more stable economic environment and by 

deploying a study design with a control group.  
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5.4 Analysis Three Discussion  

Key Takeaway # 6: Food Insecurity is Complex and May Require Multi-faceted Support Systems  

A key strength of the qualitative component of this study is that it highlighted the 

experiences of marginalized community of minority women who were using a food pantry 

program to feed themselves and their families during the first months of the COVID-19 

pandemic. These women described their experiences living with food insecurity in their own 

words and how they were adapting and using available resources. Participants noted that food 

access had become especially challenging due to a lack of financial resources during pandemic 

shutdowns. Participants reported reduced hours or one or more family member losing their jobs. 

A few participants described anxiety about the availability of employment opportunities or 

number of hours available, which impacted their ability to cover essential needs, including food-

related expenses. Others described how chronic health conditions prevented them or other 

members of their household from working. Notably, while these interviewees were classified as 

food insecure using the USDA Six-Item Short Form Module, not a single respondent used the 

term “food insecurity” to describe their food access challenges. Instead, participants described 

stretching tight budgets, balancing competing essential expenses, prioritizing feeding children 

over adults, and purchasing the cheapest food available, as opposed to healthy or preferred 

options. Participants also described concerns about accessing enough food and frustrations with 

available options. Similar descriptors were also used by food insecure New Yorkers interviewed 

in a recent qualitative study of low-income residents of East Harlem. Respondents in the study 

by Nieves et al. described running low on food, having a tight budget, and relying on public 

assistance and/or food pantry programs. Participants also described stress or anxiety experienced 

when balancing their grocery budgets (Nieves et al., 2022). The similar sentiments expressed in 
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this study and the Nieves et al., 2022 study demonstrates the invaluable findings and context that 

qualitative research can add, especially in underrepresented populations disproportionately 

affected by nutrition and health disparities.  

While the USDA Food Security Survey Module has been validated in a range of 

populations, it may not fully capture the true meaning of living with food insecurity. The USDA 

module has been critiqued for focusing on the most extreme aspects of food insecurity, such as 

skipping meals, but not capturing psychological or social consequences (Coleman-Jensen, 2010; 

Cook et al., 2013; Gundersen & Ribar, 2011; Johnson et al., 2020). Key areas not captured by 

current metrics include understanding and receiving foods incompatible with sociocultural 

standards as well as experiences of deprivation, shame or alienation (Johnson et al., 2020). 

Future studies could consider deploying more comprehensive metrics, such as the 4D-FIS metric, 

which includes both quantitative and qualitative domains and considers the psychological and 

social experiences of those living with food insecurity (Johnson et al., 2020). The Four Domain 

Food Insecurity Scale (4D-FIS) can be used to identify people who may be missed by more 

conservative measures like the FSSM and connect clients with available resources to mitigate 

food insecurity. It includes questions that ask about important psychological impacts of food 

insecurity, such as shame and impact on social interactions. Further, this test has demonstrated 

internal reliability as well as alignment with the USDA module. The Cronbach’s alpha (ɑ) for the 

overall scale was 0.90 (subscale ɑ ranged from 0.69 to 0.91) and provided support for the scale’s 

internal consistency reliability, so well surpassing the 0.7 acceptable range (Johnson et al., 2020). 

For a three- level categorization, there was fair overall agreement between the 4D-FIS and the 

USDA Food Security Module (overall ĸ = 0.31, p < .0001), which means there was higher 

agreement than could be expected due to chance (Johnson et al., 2020). Exploring both 
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qualitative and quantitative metrics of food insecurity is vital for understanding the full impact 

that this condition has on individuals’ and families’ lives.  

In addition to considering the qualitative experiences of those with food security, it is 

vital to understand where and how individuals are accessing food. Most participants in the Food 

FARMacy interviews reported that they were participating in one or more benefit or food pantry 

programs. The most frequently discussed program was SNAP, followed by WIC. Many 

participants noted that they were no longer worried about having enough food to eat because of 

their access to benefit programs combined with the Food FARMacy program. Current metrics of 

food insecurity fail to consider the multifaceted strategies that marginalized and low-income 

communities are engaging in to feed their households. Within our current system, multiple 

sources of food assistance may be needed for people in marginalized and low-income 

communities to adequately feed their households. Food FARMacy participants needed to layer 

multiple programs to ensure their food needs were met and that they could cover other essential 

household expenses. This is an important lesson to consider for researchers, pantry program 

administrators, and policymakers design, fund, implement, and evaluate food access programs. 

Food pantries should also ensure participants are enrolled in these programs and evaluate how 

pantries can be used to supplement gaps in SNAP and WIC.  

  

Key Takeaway # 7: Provision of High-Quality Food and Customer Service is Important for 

Promoting a Positive Participant Experience.  

 A primary research question of this study was understanding factors that facilitated 

participants’ engagement in the Food FARMacy programs. When asked about their favorite 

aspects of the program, participants almost universally responded that the high-quality food 
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provided by the program was their favorite aspect. Participants especially valued the fresh fruits 

and vegetables provided by the program, but also enjoyed receiving the rice, pasta and eggs. 

Several participants appreciated the variety from the program so that they could make balanced 

meals for their families that included different foods appreciated by all household members. 

Further, most participants rated the food as an 8, 9 or 10 on a scale from 1 to 10, with 10 

representing the highest quality. Some participants compared the Food FARMacy to other food 

assistance programs and viewed the Food FARMacy program as significantly better than other 

pantries. Participants highlighted the inconsistency of the food available at other programs, 

predominance of canned or processed foods and lack of fresh produce. In contrast, the Food 

FARMacy program was described the Food FARMacy food as high quality and fresh.   

A second key program facilitator identified by participants was their positive interactions 

with program staff. Participants felt that staff were caring, supportive and professional, which 

was especially appreciated during a challenging time. Reminders regarding distributions were 

universally viewed as helpful and indicative of staff’s engagement. Both pick-up and delivery 

systems were convenient, organized, and efficient. A high value was placed on timely pick-up or 

delivery and minimal wait times. A few participants contrasted the Food FARMacy program 

with other pantry programs during the pandemic, in which line wait times were several hours. 

Participants generally described the Food FARMacy wait times for pick up as ranging from zero 

to fifteen minutes. Both positive customer service and quality food were highly valued by pantry 

participants and were perceived as the key drivers of a positive program experience.  

Previous research evaluating food pantry programs have identified some of these same 

issues that Food FARMacy participants described experiencing at other pantry programs. Key 

issues identified in the qualitative literature by pantry participants included insufficient quantity 
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of foods, poor quality or expired food, spoiled produce, unfamiliar foods, and too many food 

items that were not healthy or incompatible with participants health conditions, such as canned 

goods or processed snacks high in salt or sugar (Ginsburg et al., 2019; Long et al., 2019; Long et 

al., 2022). Many of those in need of food assistance may avoid food pantry programs because of 

perceptions of the quality of the food. Several studies have demonstrated that with low-income 

individuals who may benefit from these services report poor perceptions of food pantry food 

quality and long wait times, which drives non-use by some eligible households (Byrne et al., 

2021; Fong et al., 2016). While pantry programs face significant challenges balancing food 

donations, tight budgets and high demand, it’s imperative that pantries provide quality 

ingredients that can promote a healthy and balanced diet. For the Food FARMacy program, the 

hospital system partnered with an established community pantry, with significant experience in 

providing fresh, healthy food and had scaled their capacity to do so prior to the onset of the 

pandemic. This community pantry provided the food to all local community organizations who 

recruited participants and managed the distributions. This partnership model was effective in 

securing sufficient, high-quality foods to meet participants needs and expectations. Pantries and 

future hospital-led food service programs should place significant focus on sourcing high-quality 

food, particularly fresh produce, and hiring experienced, caring staff members to promote a 

positive experiencing for participants.  

 

Key Takeaway # 8 Transportation is a Key Barrier for Some Food Pantry Participants 

Even when participants were asked for suggestions on how to improve the Food 

FARMacy program, most said that they did not have any constructive feedback about the 

program. Several participants did note that transportation could sometimes be a challenge. 
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Reported transportation time to pick-up ranged from 20 minutes to 1.5 hours. A few other 

participants noted intermittent health challenges that prevented them from picking up their boxes 

as well. These reported barriers were reported as occasional inconveniences and not regular 

occurrences at all pick-ups. This was likely due to the focused eligibility criteria implemented by 

each site, which focused on recruiting participants local to the food distribution sites. To 

accommodate intermittent transportation challenges, the flexibility and understanding of staff 

and was an important part of participants’ perceptions of and ability to overcome these barriers. 

These strategies included offering occasional delivery for those who were scheduled to pick-up 

or allowing participants to come later in the day or even the next day to pick up their boxes. 

Transportation has been a key barrier identified in previous qualitative evaluations of food pantry 

programs, particularly for those without access to a car (Daponte et al., 1998; Martin et al., 2003; 

Vaterlaus et al., 2018). Public transportation can be unreliable and changes to bus or subway 

lines may result in significantly increased travel time to access pantry services. Future pantry 

programs should consider the proximity of their target population, availability of public 

transportation, and monitor disruptions to public transportation to ensure continued access. 

Providing delivery or mobile pantry services may be needed to reach all participants, especially 

those who have mobility limitations.  

 Despite transportation being noted as a barrier, attendance was similar between sites that 

provided delivery as those that did not. This may be due to the program design in that all sites 

provided delivery for participants with significant transportation needs or barriers. Meaningful 

differences may have been observed if a site with no delivery was compared to a site with 

delivery. Further, some participants noted that they valued their interactions with program staff 

when they picked-up their boxes. Participants in the qualitative interviews described the pick-ups 
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as organized and efficient. Future pantry programs should carefully assess their target 

populations’ needs and preferences to reduce barriers and maximize attendance.  

 

5.5 Study Strengths  

 There are several key strengths of the combined analyses of this research study. First, this 

study deployed mixed-methods to comprehensively evaluate the Food FARMacy program. A 

mixed methods approach adds value by integrating both research approaches to draw upon the 

strengths of each. A key benefit is that this combination enables researchers to include both 

inductive and deductive frameworks to better understand the research questions of interest. 

Additionally, this research adds to an underdeveloped area of the research field. Only one other 

study was identified that used mixed methods to evaluate a food pantry program in a general 

population without nutrition education or supplementary interventions (Aiyer et al., 2019). This 

same study was the only other longitudinal study has been conducted on the effects of a food 

pantry program alone on food security and diet in a general population (Aiyer et al., 2019). To 

date, no longitudinal studies have been conducted in the greater New York City area, an urban 

environment in which many residents rely on food pantry programs to meet their food related 

needs. Further, no food pantry evaluations have been published during the COVID-19 pandemic 

when food pantries have become an even more essential safety-net to feeding our most 

vulnerable community members. Further, the present study is unique in that it is evaluating a 

clinical-community partnership between a large hospital system and several community-based 

organizations. Understanding barriers and facilitators to implementing clinical-community 

partnerships is essential as many hospital systems are increasingly screening for social 

determinants of health, including food insecurity, and considering how they can better meet their 

patients need and address their underlying determinants of health. Finally, a key advantage of 
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this study is that it aligned with existing community programs. The intervention was designed to 

address community needs by established community organizations with deep ties to their 

communities. This ensured that the intervention proposed was a real-world pantry program and 

not one designed for research’s sake.  

5.6 Study Limitations 

There are several key limitations in scope and methodology to the current study. The 

program targeted an urban environment that was significantly impacted by the COVID-19 

pandemic. Results from this study may not be generalized to other settings, including rural 

environments or areas that were not as significantly affected by the pandemic. The quantitative 

analysis relies on self-reported results and data was collected by community partners. Since this 

was a community partnership, data was collected by different community organization staff 

members, as opposed to researchers. Thus, intake and follow-up data used as the foundational 

quantitative data in analyses one and two may not be as reliable as if they had been collected by 

a single researcher. Dietary data collection was limited to four simple questions about intake in 

the previous day based on concerns from program staff about a lengthy, invasive intake form 

interfering with program enrollment. Collecting dietary data using more detailed, validated tools 

could strengthen the results of future analyses as this is a primary outcome. Further, each site 

tailored the intake and follow-up forms to include information that was important for program 

implementation purposes as well as items that they were interested in addressing as 

organizations. While each site included standardized questions for the primary outcomes of 

interest for analyses one and two, the forms varied in length and in question formatting. Since 

intake and follow-up forms were not consistent across sites, this may have influenced participant 

responses and introduced site-level bias. Longitudinal comparisons were made using a pre-post, 
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community-based design and has several key limitations. No comparison groups were used in 

this study, so observed changes may be due to the program or another unmeasured factor. 

Further, long-term changes were outside of the scope of the current study.  

Several key limitations were also noted in the qualitative analysis. Interviews were 

limited to those who spoke English and Spanish. Thus, participants whose primary language 

differed were not represented in this study. Food FARMacy participants spoke a range of 

languages including Creole, Chinese, Urdu, and French. Due to the tense political climate during 

the time of the interviews and concerns of the community organizations, participants were not 

asked about their immigration status and how this may have influenced their access to food 

resources. Finally, data collection was limited to one interview per participant. No additional 

data was collected. The results could be strengthened through triangulation of data and follow-up 

over time. For example, collecting photographs and conducting observations of participants 

engaging in the program to confirm what was learned in the interviews would have been 

valuable. At the time of this study, limitations were placed on in-person research activities due to 

concerns about the spread of the COVID-19 virus. These limitations in scope and methodology 

can be addressed in future research studies 

 

5.7 Opportunities for Future Research  

Future research should build upon the results of this study and continue to explore the 

effects of food pantry programs on food security, diet and health. The results of this study 

demonstrate that evaluating community-based pantry programs can yield informative findings 

that can drive policy implementation, investment, and program design. The results from this 

study can be expanded upon in future research studies. The majority of current research on food 

pantry programs is cross-sectional. Researchers should investigate the longitudinal effects of 
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food pantry programs over different periods of time to determine the dose needed. For example, 

future research studies could follow-up with participants at three, six, nine, and twelve months to 

assess at which duration changes are noted. Further, if a program is ending, researchers should 

follow-up with participants after the program concludes to determine if effects on food security 

are maintained over time. Researchers should explore whether participants are able sustain 

higher levels of food security once a program ends and the resources that they access to do so, 

such as transitioning to another pantry program or using the school meal programs. Follow-up 

periods could include both a six- and twelve-month follow-up after an intervention ends. 

Additional research is also needed to understand the dose needed to impact both food security 

and dietary outcomes. In this program, participants were given 40 pounds of food. Understanding 

the optimal dose will be vital for maximizing the effects of pantry program. Randomizing 

participants to receive different size of food distributions as well as frequency of distributions 

would add significant value to the existing literature.  

Several methodological updates would strengthen the findings of future research studies. 

First, adding a control group would improve the methodological strength of future research. 

Several types of comparison groups could be used. One option would be to engage eligible 

participants in a wait-list control group. In this model participants would be randomly assigned 

to receive the intervention or a wait-list control. in which control participants would receive no 

intervention for a specified period of time, such as three or six months, and then be assigned to 

the intervention group. During the waitlist time frame, participants would be surveyed and these 

survey results would be compared to those assigned to the intervention. However, researchers 

and community members may have concern about delaying needed provisions to eligible 

participants, especially those with very low food security. Another option would be to use a two-
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group pre-post design. Under this study model a comparison group would be created by enrolling 

individuals with high food security in the study, but not the intervention. Recording the outcomes 

among those with high food security, or another characteristic that precluded them from 

enrolling in the study, could be conducted at baseline and follow-up. Changes can be compared 

between this control group and intervention participants.   

The strength of future research studies could also be improved by focusing on additional 

dietary and health outcomes. Several validated dietary measurement tools are available to 

researchers, including 24-hour recalls, food frequency questionnaires, and food records or 

diaries. Each tool has strengths and weaknesses that are well-documented. Selecting a 

standardized tool to assess nutrition outcomes longitudinally would add significant value to the 

available literature. Deploying several 24-hour recalls throughout the course of an intervention 

would be an effective mechanism for documenting dietary intake and changes over time. Future 

studies should consider conducting 24-hour recalls with all household members, including 

children. This would provide insight into understanding how food is distributed among family 

members and if there are differential impacts of the pantry program on dietary intake. For 

example, it would be useful to understand how children’s’ diets change as compared to their 

parents after enrollment in a food pantry program. Additionally, assessment of the effects on 

health could be strengthened. In hospital or clinically led pantry programs there are opportunities 

for linking participant enrollment in the program to medical record data. This could provide 

additional details on the effects of the program on long-term health outcomes that can be 

influenced by dietary changes, such as blood glucose level, body mass index, and blood pressure.  

Additionally, the strength of the qualitative methods could also be strengthened in future 

studies. A more in-depth case study would be an effective mechanism for obtaining a meaningful 
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understanding the evolving experiences of those engaging with food pantry programs. First, 

multiple interviews over an extended period of time would be beneficial for building rapport and 

trust between the researcher and the participants. This would also allow researchers to 

understand how participants’ experiences change over time, especially the social and 

psychological effects of living with food insecurity and accessing food benefit programs. 

Further, triangulation of multiple data collection methods would strengthen the validity of the 

results and richness and depth to the data. For example, researchers could ask participants to text 

or email photos of the food they received or meals that they made with food from the pantry 

program. Researchers could conduct in-person observations of pantry pick-ups or deliveries to 

observe the interactions of participants with staff members and document these interactions with 

field notes and/or photographic or video documentation. Conducting in-depth case studies with 

strong, multi-faceted data collection methods is vital for expanding our limited qualitative 

understanding of the experiences of those with food insecurity accessing food pantry programs.  

Finally, future research studies should focus on participant experiences engaging with 

food pantry programs. Recruiting those with low and very low food security who are engaging in 

food pantry programs as well as those who are not is an important area to explore. Understanding 

why certain households with food related needs are not engaging in these vital safety net 

programs is imperative for understanding barriers to access and opportunities for improvement. 

This is especially important to understanding differences that may exist between individuals of 

different backgrounds, regions, or cultures. Once participants are engaged in pantry programs, it 

is important to ensure food meets participants food-related preferences and expectations. 

Understanding how food pantry programs can balance reaching a wide audience with meeting 

cultural food needs and familial expectations is vital. Further understanding facilitators and 
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barriers to accessing programs outside of a major metropolitan area during a pandemic will be 

vital for addressing participant needs and improving the efficacy of these essential services.  

Future research is also needed to understand the impact that food pantry programs can 

have on diverse populations. This study population included primarily low-income women from 

minority racial and ethnic groups, with a high proportion of undocumented immigrants, whose 

voices and experiences have been underrepresented in the development of healthcare and 

nutrition programs. Future studies should consider diverse populations of both men and women 

from different cultural backgrounds and living environments. Designing specific studies and 

intervention to recruit and serve individuals from a specific cultural background may help 

improve engagement and outcomes. Further, the effects of pantry programs on children have not 

been well studied. Children with food insecurity are twice as likely to report being in fair or poor 

health when compared to their food secure counterparts (C. Gundersen & J. P. Ziliak, 2015). 

Food insecurity has also been linked to an increased risk of a wide range of health conditions, 

including birth defects, anemia, asthma, hospitalizations, and tooth decay (C. Gundersen & J. P. 

Ziliak, 2015). Better understanding the impact that pantry programs have on all household 

members will help improve program delivery and better address nutritional needs. 

 

5.8 Implications for Practice & Policy   

 

Ensuring access to sufficient, nutritious food to sustain a healthy life is essential for 

addressing social and health inequities. Globally, one in five deaths can now be attributed to poor 

diet. Poor dietary intake is now the most significant risk factor of mortality, even surpassing 

tobacco (Downer et al., 2020). Increasingly, healthcare systems and providers have recognized 

the need to prevent and better manage key drivers of morbidity and mortality. Ensuring access to 
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nutritious, culturally responsive food can help address the rising rates of health conditions 

attributed to poor nutrition. As healthcare institutions increase the availability of programs to 

ensure access to nutritious food and nutrition education, an emerging body of research has 

started to highlight the benefits of “Food as Medicine” interventions. Food as Medicine programs 

include healthcare-based initiatives to improve access to nutritious foods, often coupled with 

nutrition or cooking education. Key examples include clinically driven food pantry programs, 

produce prescription programs, and medically tailored meal service programs. Initial results from 

available research studies have found that Food as Medicine programs may including 

improvements in health outcomes and reductions in healthcare expenditures (Downer et al., 

2020; Veldheer et al., 2020). However, the overall quality of the evidence is low, with many 

studies reporting selection bias, incomplete data collection, confounders and high rates of 

attrition. Future studies should deploy rigorous study designs and data collection methods to 

better understand the effects of these important programs (Veldheer et al., 2020).   

The results from this study have significant implications for practices and policies that 

could strengthen the design and delivery of existing and future food pantries and Food as 

Medicine programs. The following section outlines how the lessons learned from the current 

study could be actioned upon to drive improvements in dietary intake, health, and participant 

experience with food pantries.  

 

5.8.1 Equitable Program Design  

First, pantries and Food as Medicine programs must be designed in partnership with 

community members that they are designed to serve. For the Food FARMacy program, the 

healthcare system recruited local community organizations to lead program implementation. 
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Community organizations then hired community members to assist with program 

implementation, including hiring local community members that spoke the primary languages of 

the communities they served, such as Spanish, Chinese and Creole. Current and future pantries 

should hire from within their communities, especially when designing new programs or 

expanding services into new communities. Community members should be involved in the 

program design phase and included in development conversations and decisions for new 

pantries. This is vital for ensuring that key decisions are informed by actual community need 

instead of perceived needs.  

Notably, identifying and mitigating barriers to accessing pantries is vital for ensuring 

program success. Prior to launching the Food FARMacy program, program administrators 

identified access to transportation as a key barrier for many participants in other pantry 

programs, particularly those with chronic conditions who were unable to transport 40 pounds of 

food or concerned about leaving their homes due to COVID-19 exposure concerns. These 

barriers were identified from lessons learned from the implementation of a food pantry program 

that launched at a different location prior to the pandemic. Thus, all sites offered delivery 

services for participants and site B provided delivery services for all participants in the program. 

Conducting focus groups or interviews with community members to learn about their community 

needs, daily lives and existing networks and support systems is vital. This should be conducted 

before launching a new pantry as well as to improve the reach of existing programs. Deploying 

community knowledge can help mitigate potential barriers to accessing essential food resources.   
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5.8.2 Community-based Recruitment 

 Outreach tailored to the most vulnerable community members is fundamental for 

maximizing pantry programs’ impact. For the Food FARMacy program, a one-size-fits-all 

approach was not used across sites. Community organizations identified high need community 

members by speaking with their communities, setting up a COVID-19 help line, and by 

discussing needs with staff implementing other programs in the community. Recruitment and 

enrollment was conducted to maximize participant engagement within the constraints of the early 

COVID-19 pandemic in which in-person events and programming was limited. Participants were 

recruited by both healthcare providers and organization staff, with the majority of participants 

identified by community organization staff. Program staff conducted a mix of in-person and 

phone-based outreach to new and existing clients. Participants noted that program staff were 

professional and caring. Community organizations focused on hiring program staff from the 

communities the program was serving to improve engagement.  

The enrollment process was also designed to reduce barriers to entry. First, individuals 

were screened using the two question Hunger Vital signs questionnaire. If participants responded 

positively to one more of these questions, were interested in the program, and met community 

organizations eligibility criteria, they were eligible for program enrollment. This process was 

designed to be quick and non-invasive. After completing this quick screener, participants were 

referred to community organization staff to complete the intake process. The intake forms 

included demographic information, current benefit enrollment, as well as research questions for 

evaluation purposes. While the research team was interested in collecting more detailed dietary 

and health data through validated metrics, this data was not collected to ensure it did not deter 

enrollment. Community organization staff noted that participants could become disengaged or 
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suspicious of the program if the intake process was too cumbersome or if the questions were too 

personal, such as questions that asked about weight or immigration status.  

Researchers interested in evaluating future pantry programs should consider balancing 

research interests with the needs and privacy of pantry enrollees. Future research studies could 

consider separating the intake process from data collection for evaluation and research. For 

example, a more detailed, optional survey could follow program enrollment that would be used 

for research purposes. Adding several qualitative metrics to this survey learn more about 

participants’ experiences accessing food with limited resources and could help inform pantry 

services by identifying participants’ priorities, needs and potential barriers that might impede 

their engagement. For example, a program might learn that offering delivery or flexible hours for 

pick-up when children are in school could reduce barriers to attendance. Finally, future food 

assistance programs should engage with established community partners, leaders and community 

members to make certain that community needs are met.  

 

5.8.3 High Quality Services  

 While over 10 million Americans face food insecurity annually, only a fraction report 

using food pantry services. Previous research has demonstrated that perceptions of the food 

programs is low, with low-income individuals reporting poor perceptions of food pantry food 

quality and long wait times, which drives non-use by some eligible households (Byrne et al., 

2021; Fong et al., 2016). Overcoming this stigma is not a short-term task. This current study 

demonstrates quality of food and customer service provided matters. Qualitative analysis of 

interviews with Food FARMacy participants revealed that the high quality of both food 
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provided, and customer service provided by program staff were essential facilitators to engaged 

participation. Participants especially valued the fresh produce provided and the reliability of 

receiving high-quality food. Engaged program staff is vital and establishing outreach procedures 

that help participants feel valued is important. Program staff sent reminders before every delivery 

and followed up when participants did not attend a pick-up or receive their delivery.  

 Food pantries should focus on working with local partners to provide fresh produce and 

high-quality ingredients to participants. This may require working with established pantry and 

food procurement organizations who have access to established supply chains, especially for 

fresh, local produce. Food assistance providers should train program staff and conduct check-ins 

to verify that participants are being treated well with a high-quality of customer service. This 

may help improve perceptions of pantry programs, increase engagement, and even improve 

dietary outcomes.  

 

5.8.4 Feedback Mechanisms and Continuing Evaluation  

Conducting program evaluation is essential for demonstrating benefits of food pantries as 

well as identifying opportunities for improvement. Pantries can incorporate both formal and 

informal feedback processes to drive quality improvement. In the Food FARMacy program, 

community organization and research staff conducted formal evaluation through qualitative 

interviews and survey administration at baseline and six months follow-up. Informal evaluation 

was conducted throughout by program staff who asked participants for feedback and whether 

they needed additional assistance. For example, based on informal participant feedback, the 

quantity of canned meat and fish was reduced and replaced with eggs in the Food FARMacy 

program. Participants discussed this change in the formal qualitative interviews and noted that 
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they felt that their voices were heard and enjoyed receiving the eggs. Quantitative metrics can be 

useful for demonstrating program impact to program administrators and funders in participants 

own words. The quality of existing evidence on food pantry programs and Food as Medicine 

programs is low. Incorporating validated tools and rigorous study designs in evaluation plans is 

essential for better understanding the effects of these vital programs.  Additionally, qualitative 

evaluations are essential for understanding the realized impact of the program on participants, 

motivators and facilitators to participation, and opportunities for improvement. Future programs 

should incorporate both quantitative and qualitative evaluation metrics as well as formal and 

informal feedback and evaluation opportunities to learn more about participant experiences.  

Community pantry programs can provide vital resources to underserved patients and 

community members can be tailored to meet community members’ needs. To maximize impact 

and engagement, program development and implementation should be community-driven, while 

incorporating high quality standards for both program services and evaluation metrics.  

 

5.9 Conclusion 

Effective and sustainable solutions are needed to curb household food insecurity. The 

Food FARMacy program is highly replicable and could be implemented in a range of settings. 

This collaboration between a healthcare-system and community partners reached a wide 

audience with significant food-related needs. This study demonstrates the feasibility of a clinical-

community food pantry partnership to address patient and community food-related needs during 

unprecedented times of a health, social, and economic crisis. Through this partnership model 

each organization maximized strengths. The hospital provided funding and referrals, a leading 

food pantry organization leveraged existing networks and systems to source fresh, local food, 
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and three established community organizations deployed experienced and community members 

to conduct outreach and implement the program by adapting to community needs. Strengths of 

this program included the robust community engagement, provision of high-quality food, the 

speed of deployment of these vital resources, and the empathetic, engaged community program 

staff. 

The findings from this study are especially relevant to hospitals and community 

organizations serving high need, diverse populations, including those serving immigrant 

households. Two of the three community organizations targeted undocumented immigrants. 

Undocumented immigrants are an important population to serve with community pantry 

programs as they may face barriers to accessing other vital assistance programs. For example, 

one study found that immigrant families are less likely to participate in SNAP, despite having 

high food-related needs (Bovell-Ammon et al., 2019). The qualitative results from analysis three 

provide rich context for understanding the lived experiences of those participating in a clinical-

community pantry program, which can guide the development of future programs. This is 

especially important as frequent users of food panty programs are from underrepresented 

communities whose voices have not been represented in designing healthcare and nutritional 

interventions that are aimed at targeting chronic conditions that these populations have been 

most influenced by. If these interventions are to be successful, they must be designed with 

feedback and guidance from those they are aimed at serving.  
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