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Abstract

:

Non-traditional settings, such as schools, early childhood education programs, and healthcare clinics, can play a critical role in preventing obesity by providing free and nutritious food outside of food pantries to households that are experiencing low or very low food security, particularly during emergency situations. This evaluation study describes a low-income population that attended free food and produce distribution events during the COVID-19 pandemic. In 2021, a cross-sectional survey was administered to this group (n = 1498) to assess their food security status, fruit and vegetable (F+V) consumption, and prevalence of chronic disease condition(s). Program and event assessments were carried out using descriptive, bivariate, and multivariable logistic regression analyses. More than a quarter (26%) of the participants attended the free food events for the first time. Approximately 70% reported some level of low food security, 57% to 64% did not meet F+V intake recommendations, and 37% had a diet-related chronic disease condition. In the adjusted models, households with very low food security had lower odds of meeting F+V recommendations (aOR, 0.41, 95% CI, 0.28, 0.58 and aOR, 0.27, 95% CI, 0.19, 0.39, respectively) and higher odds of having a chronic condition (aOR, 3.49, 95% CI, 2.34, 5.20) than those with high or marginal food security. Given these experiences, future research should examine how safety net food assistance programs can incorporate alternative service/distribution models to improve the nutritional value of the foods they offer.
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1. Introduction


Among the more pronounced socioeconomic and health impacts of the coronavirus disease 2019 (COVID-19) pandemic has been the disruption of the United States (US) food system, which has, in turn, contributed to decreased availability of affordable foods and limited access to healthy food [1]. All of which contributes to heightened experiences of food insecurity for low-income people and those with chronic conditions such as diabetes, high blood pressure, and obesity. According to the United States Department of Agriculture (USDA), food insecurity is a “household-level economic and social condition of limited or uncertain access to adequate food” [2]. About 13.8 million or 10.5% of US households experienced this condition at some point in 2020—this was unchanged from 2019 [3]. Recent projections by organizations such as Feeding America suggest a similar pattern for 2021, with this prevalence not likely to decline in 2022 or beyond, even as the pandemic gradually transitions to endemicity [4].



Federal nutrition assistance programs and local programmatic efforts have worked to address food insecurity primarily as it relates to hunger and to ensuring populations have access to sufficient calories. Charitable, emergency-based approaches have been a critical element in providing an immediate solution for emergency food needs, as seen throughout the COVID-19 pandemic. However, alternative food program strategies, such as community gardens, farmer’s markets, food procurement policies, and/or redistribution of surplus food to households in need, especially at free food events, have evolved into a practical intervention for providing healthier food options that are nutritionally and ecologically sustainable [5,6]. This evolution in strategy is in part driven by a growing recognition that preventing obesity and related chronic conditions requires addressing these conditions as well as food insecurity/hunger at more upstream levels [5,6,7,8]. In recent years, national investments in these alternative program strategies, which includes policy, systems, and environmental change interventions (PSEs), have increased and have become a larger part of several federal agencies’ portfolios, including for the USDA [9] and the Centers for Disease Control and Prevention [10].



An alternative program strategy that has garnered increased attention recently has been the coupling of nutrition education to food distribution of food (e.g., fresh produce) to food insecure households at free food events at community sites [11]. This approach is best exemplified by a growing network of partnerships that the Los Angeles County Department of Public Health (DPH) has built to work with various sectors outside of the emergency food system to redistribute free food and surplus produce to households with low income in Los Angeles County (LAC). The effort is supported in part by the region’s Supplemental Nutrition Assistance Program Education (SNAP-Ed) program, which focuses on increasing fruit and vegetable (F+V) intake among underserved communities as part of a broader effort to improve food and nutrition security in the region.



The first goal of this strategy is based on established evidence that F+V intake is an important component of a balanced diet, a critical behavioral action that drives good health; i.e., higher intake of F+V is associated with favorable outcomes in obesity and chronic disease prevention [12]. In the US, increasing F+V intake has been a difficult undertaking for public health. For example, while 1 in 10 US adults met the current F+V recommendations in 2019, as outlined in the 2020–2025 Dietary Guidelines for Americans (DGA), only 6.8% with a lower income met the vegetable recommendation [13,14]. Locally in LAC, low-income households fared no better: 28% frequently were unable to find affordable, fresh F+V [15], and a large percentage of them had a concomitant cardiometabolic condition that puts them at risk of poor health outcomes—17.0% had diabetes, 30.4% had hypertension, and 30.4% had high cholesterol [16].



The second goal of the strategy is grounded in the growing acceptance that the quality of food matters to health maintenance and to the prevention of chronic conditions such as prediabetes, diabetes, high blood pressure, and obesity. One possible way to achieve this goal is to provide or expand services in a manner so that services are tailored to meet the nutritional needs of clients (e.g., providing nutrient-dense items when the situation calls for it, offering culturally appropriate options when requested, or making age and health appropriate foods more available) [17]. This approach is not necessarily novel per se, as other innovative programs (e.g., produce prescription projects, healthy retail initiatives) have utilized a similar game plan to achieve the working concept of ‘nutrition security’ [18,19]. In the literature, ‘nutrition security’ is defined as “consistent access, availability, and affordability of foods and beverages that promote well-being and prevent (and if needed, treat) disease” [20,21].



The present study addresses these gaps in health promotion practice by describing a county-level nutrition education program in LAC that partnered with food pantries and community-based organizations to deliver food and free recovered produce to households with a lower income at selected community sites. The level of food security, F+V intake, and type(s) of chronic condition(s) were assessed using a cross-sectional 2021 survey administered to the food distribution program’s participants.




2. Methods


2.1. Context


In LAC, the USDA’s SNAP-Ed program, known in California as CalFresh Healthy Living, works to increase access to healthy foods for eligible populations who are at or below 185% of the Federal Poverty Level by hosting free food and produce distribution events (hereafter free food events) at their partner community sites several times per month. Beginning in 2020, DPH partnered with 18 community-based agencies to deliver nutrition education and implement various PSE strategies. Nine partner agencies, including two food banks/pantries, three public school districts, one early childhood education center, and three healthcare systems, distributed free food to families and patients at various locations throughout the county.



Using a network of community-based organizations and food rescue organizations, community sites regularly distributed recovered, edible produce (>1 time per month). During February to June 2021, the local SNAP-Ed program hosted 290 events, served 92,190 people, and distributed 1,377,395 pounds of recovered produce. Due to the COVID-19 pandemic, all food that was distributed was pre-boxed or pre-bagged to limit contact among participants. The number of bags or boxes distributed to each participant were often based on household size (e.g., larger households could receive more produce). An estimated 46 varieties of fruits and 72 varieties of vegetables were distributed at the events. During these events, nutrition education and messaging were also made available to participants, including but not limited to distributing cookbooks on how to utilize the items in the box or bag, suggesting ways to reduce sugar consumption, and having pop-up banners to reinforce health messaging. Participants were also given the opportunity to attend virtual nutrition education classes that were designed to increase knowledge and awareness of healthy eating and active living. Figure 1 shows a photo of an event during one of these food distribution efforts.




2.2. Data Collection


Survey participants were adults ages 18 years and older who attended a LAC SNAP-Ed food distribution event at 1 of the 46 sites across the nine partner agencies between February and June 2021. Sites included traditional food distribution locations, such as food pantries, and non-traditional food distribution sites, such as elementary and middle schools, early childhood education programs, and healthcare clinics. A pilot of the survey was completed in December 2020 at an elementary school site with 30 participants completing the survey online. The pilot helped confirm that the population in the lowest income bracket was being reached at an event, and since the survey needed to be completed online, that the intended participant pool had the required technology to complete the survey (e.g., cellphones, tablets).



Initially, participant recruitment for the survey was to be conducted on site and in person. However, due to the limitations posed by COVID-19, including the need to adhere to health and safety standards, this process was converted to a web-based approach using an online survey. Recruitment responsibilities were shifted to staff members at each site and recruitment strategies were tailored based on the site’s capacity for staffing, physical layout, and expected volume of clients. Among the methods employed for recruiting these participants included (a) a survey link and quick response (QR) code for the participants to scan using their own electronic device; and (b) placing promotional flyers into the free produce bags and/or sharing the flyer information verbally with people attending the free food events hosted by the nine partner agency sites. The flyers were also posted on school websites, via social media, and on A-Frame signs. They contained contact information comprising an email address and telephone number where prospective participants could request technical assistance to help complete the survey. For two of the clinic agencies, clinic staff were able to send text messages to promote the survey. All participants received a USD 5 gift card after completing the online questionnaire.



The survey inclusion criteria were (a) a resident of LAC; (b) age 18 years and older; and (c) willing and able to complete the survey in one of the offered languages (English, Spanish, Chinese, Korean). The survey questionnaire was self-administered via Qualtrics, an online survey platform; this platform yielded a completion rate of 91.7%. A paper version was also available if the participant did not have access to an electronic device (completion rate was 8.0% for this format). Informed consent was obtained from all participants prior to survey administration. The survey questionnaire consisted of 45 questions that were compiled by Harder and Company Community Research; the group also consulted with and obtained input from DPH’s Nutrition and Physical Activity Program. Questions were based on previously validated and published scales. They included assessments of household food security status, the number and type(s) of chronic disease condition(s), history or current participation in public nutrition assistance programs, their satisfaction with the services they have received, and individual/household demographic information. In addition, there were three questions pertaining to study eligibility and one question about participation in a follow-up study.



Data collection was tracked in real time to ensure precision and fidelity. For example, several weeks into this process, a large and significant increase in survey completion was observed. Over several weeks, 30,746 surveys were noted to have been completed, but upon checking 29,248 of them were determined to be “invalid”. Another 132 participants who completed the surveys were also discovered to not meet the inclusion criteria based on the results of the eligibility screener. A participant’s survey was determined to be invalid if the IP address, email address, phone number, duplicate and fraud score, ReCaptcha score, and/or the agency name could not be verified or was found to be missing. All invalid surveys were subsequently excluded from the survey analyses. The final number of valid surveys was 1498. For the present evaluation study, only surveys from participants for which there were no missing values on any of the variables were used. In total, there were three survey samples based on the number of complete cases for each of the three dependent variables (fruit intake, n = 1086; vegetable intake, n = 1062; chronic condition, n = 1085).




2.3. Variables


The three dependent variables used in the study were constructed in the following manner. First, participants were asked to indicate how often “in the past 7 days including today, did you eat 2 cups of fruit a day?” Responses were categorized as meeting the adequate fruit intake recommendation if the participant ate 2 cups of fruit often (4–6 days) or every day. Second, a question on vegetable intake asked participants to indicate how often “in the past 7 days including today, did you eat 2 ½ cups of vegetable a day?” Responses were categorized as meeting the adequate vegetable intake recommendation if the participant consumed 2 ½ cups of vegetable often (4–6 days) or every day. The F+V intake recommendations were based on the 2020–2025 DGA for an adult with a 2000 average calorie diet [13]. Lastly, a question on diet-related chronic disease conditions asked participants, “Have you ever been diagnosed with any of the following? (select all that apply).” Participants were categorized as having a chronic condition if they marked yes to having any one of the following: high cholesterol, prediabetes or diabetes, high blood pressure, or heart disease; they were categorized as not having a chronic condition if they did not mark any of these conditions. The survey also collected participant responses on height and weight, which were used to calculate body mass index (BMI). Reported ranges of the BMI were then classified as underweight, normal weight, overweight, or obese, based on the Centers for Disease Control and Prevention’s cut-points [22].



The main independent variable used in the modeling analyses was household food security status, based on the short-form 6-item food security scale [23]. Items were summed and scored, and participating households were categorized as high or marginal food security, low food security, and very low food security. Study covariates included age (continuous variable), gender, race/ethnicity, educational attainment, SNAP participation, household size, site type where the survey was completed (traditional, non-traditional), and frequency of attending free food events.




2.4. Data Analysis


Bivariate analyses examined the relationships between household food security status and meeting the fruit intake recommendation, meeting the vegetable intake recommendation, and having any diet-related chronic condition. Multivariable logistic regression models were constructed to examine the associations between household food security status and the three dependent variables, controlling for age, gender, race/ethnicity, educational attainment, SNAP participation, household size, site type, frequency of attending free food events, and BMI. All statistical analyses were performed using Statistical Analysis Software (SAS, version 9.4) and Stata version 14. All program materials were reviewed and approved by the DPH Institutional Review Board prior to field implementation.





3. Results


The survey participant characteristics are shown in Table 1. Approximately two-thirds of the sample identified as female (59.4%), 30.3% as White, 33.8% as Hispanic/Latino, 15.4% had less than a high school diploma, and 30.7% participated in SNAP; 45.6% of the participants were overweight or obese. Among the participants, 64.2% did not meet the fruit intake recommendation and 56.9% did not meet the vegetable intake recommendation. Over a third of the sample (37.0%) had at least one of the listed chronic conditions (high cholesterol, prediabetes/diabetes, high blood pressure, or heart disease). Nearly 69.4% reported their household as having experienced some level of low or very low food security during the past 12 months.



Across the 46 sites included in the sample, there was an even distribution of participants completing the survey at traditional and non-traditional sites (51.7% and 48.3%, respectively). When asked how often they attended free food events, 34.4% indicated they attended frequently (twice a month or weekly), while 26.3% indicated it was their first time attending this type of event.



Results of the bivariate analyses (Figure 2) showed that lower levels of household food security (higher food insecurity) were associated with lower levels of F+V intake and higher levels of any chronic condition. Among participants reporting very low food security, only 26.4% and 31.9% had an adequate F+V intake, respectively, and 47.1% had a chronic condition.



After adjusting for covariates (Table 2), participants in households with very low food security had lower odds of meeting the fruit intake recommendation (adjusted Odds Ratio (aOR), 0.41, 95% confidence interval (CI), 0.28, 0.58, Model 1) and meeting the vegetable intake recommendation (aOR, 0.27, 95% CI, 0.19, 0.39, Model 2) as compared to participants in households with high or marginal food security. Participants in households with very low food security had higher odds of having a chronic condition than those with high or marginal food security (aOR, 3.49, 95% CI, 2.34, 5.20, Model 3) (Table 2).



Participants who identified as Hispanic/Latino, Black, and Asian all had lower odds of meeting adequate vegetable intake when compared to those who identified as White (Table 2). Participants who lived in households with five or more people had higher odds of both F+V intake relative to participants in households with 1–2 people. Participants who obtained food at non-traditional sites, including schools, early childhood education program sites, and healthcare clinics, had lower odds of meeting the fruit intake recommendation when compared to participants who obtained food at a traditional site (food pantry). Participants who were overweight or obese had higher odds of having any chronic condition (aOR 2.49, 95% CI, 1.82–3.40) compared to participants with a normal BMI.




4. Discussion


This study describes a sample of adults who attended free food events at food pantries, K-8 schools, early childhood education program sites, and healthcare clinics throughout LAC during the COVID-19 pandemic. During the time of the survey, nearly 300 free food events were held and 100,000 people received boxes or bags of food and produce. Across these sites, approximately 1.3 million pounds of free, recovered produce were distributed.



More than a quarter of the survey participants reported that at the time of the survey this was the first time they had attended a free food event. This suggests that the survey may have captured data on a group of people who could be accessing food due to the COVID-19 pandemic; i.e., as a result of the unforeseen economic need and the uncertainty that determined what food stores were actually open at the time [24]. Even prior to the pandemic, new and alternative food program strategies, such as the one described here, coexisted alongside charitable, emergency-based approaches [5,6]. However, many of these strategies presented unique barriers for low-income populations, including the perception that, at farmer’s markets, food assistance benefits are not accepted or that prices are too expensive [25].



This evaluation study is among the first to show that even in emergency situations, food pantries and community-based settings can and should play a critical role in providing free and nutritious food to households that are or have become food insecure due to a public health crisis. A unique aspect of the local SNAP-Ed program was that DPH facilitated partnerships between community-based organizations and community-based settings (K-8, early childhood education programs, and healthcare clinics) to distribute recovered surplus food and produce. Nutrition education and health messaging were also offered at these events—the education included distributing cookbooks and disseminating health messages using pop-up banners. Recognizing that F+V are perishable, and if such a choice/selection is made available at events, nutrition education can additionally help participants with their choices, potentially increasing their likelihood of purchasing and consuming more fresh produce. Another important dimension of the LAC effort is the distribution of food with staff and at sites that the program participants were familiar with and had interacted with on a regular basis. The addition of non-traditional sites complemented the work of the food pantries; they provided unique roles within the community relative to other food initiatives [26].



Approximately 70% of survey participants lived in households experiencing some level of low food security, and being food insecure was associated with not meeting F+V intake recommendations and having a diet-related chronic condition. Government programs such as SNAP, the National School Lunch Program, and the Special Supplemental Nutrition Program for Women, Infants, and Children have been critically important for reducing hunger and ensuring eligible population groups have access to food and adequate caloric intake. However, gaps remain in food access and availability of foods of higher nutritional value. A relatively recent study showed that SNAP participants experienced disparities in most components of a healthy diet and that these disparities have persisted over time when compared to income-eligible nonparticipants and higher income adults [27]. Other studies suggest that, in addition to food insecurity, more should be done to better identify and track the nutrition security of vulnerable populations, and the quality and nutrition of foods accessible to them [20,21]. SNAP-Ed and public health nutrition programs can play this important role by shaping local food environments so that nutrition security can be achieved equitably and effectively. The value of nutrition security could not be overstated, as microsimulation research has shown that interventions (most of them involving a nutrition focus) that can reduce a BMI by 0.5 could decrease the prevalence of diabetes and heart disease by 5.34% and 0.66%, respectively, in the population [28].



The present survey results also highlight the importance of offering nutritious food for groups at free food events, as 57% to 64% of participants did not meet F+V intake recommendations. About 37% had a diet-related chronic disease condition at the time of the survey: 14% with high cholesterol, 15% with prediabetes or diabetes, 15% with high blood pressure, and 6% with heart disease (also see Table 1). In 2018, the Los Angeles County Health Survey found that nearly a quarter of low-income adults from households experiencing food insecurity had hypertension and high cholesterol, and nearly 20% had diabetes [16]. This finding on chronic conditions is alarming, as chronic disease is strongly associated with severe COVID-19 illness, hospitalization, and death [29]. Frequently, as a household’s income declines, healthier items such as whole grains, fruits, and vegetables are replaced by lower cost and less healthy alternatives such as starch-heavy foods or items containing higher contents of vegetable fats and added sugars [30]. The high prevalence of participants with any chronic condition in the survey sample suggests that accessing free food events—an emerging area of nutrition and edible food recovery work—could become a scalable strategy for sourcing and distributing foods with higher nutritional value. Increasing access to these healthy foods can help make lifestyle changes much easier for those with existing chronic conditions such as obesity or diabetes. For example, in patients with type 2 diabetes, foods with a low glycemic index (such as lentils, legumes, and oats) and low carbohydrate diets have been shown to be effective for improving glycemic control [31]. Similarly, unsaturated fatty acids, vitamins, and bioactive compounds are increasingly being considered as adjunctive regimens for managing chronic disease [31].



Limitations and Strengths


The present survey (evaluation study) has several limitations and strengths. For instance, the data is cross-sectional; i.e., the survey was not able to capture data on whether or not F+V intake increased as a result of the free food events themselves. In addition, during data collection, the COVID-19 pandemic posed several challenges that altered the design; among them was the conversion of a planned in-person survey to a survey that utilized an online format. This conversion led to unexpected issues, including a very high volume of invalid completions, likely as a result of bots proliferating the survey responses. An online format may have also led to a decrease in the response and completion rates by expanding the pool of potential participants (i.e., a larger denominator relative to the numerator). Like most surveys, recall and social desirability biases were likely present in the data, which also may have affected data interpretation. Lastly, while the survey provided key insights into the benefits of having free food events to increase food access, it was not designed to demonstrate their impacts on health outcomes or behavioral change.



A significant strength of the study has been the data collected from non-traditional community sites that were delivering recovered produce (i.e., versus data only from traditional food pantry sites). In focusing on non-traditional sites, the study may have captured data on a group that were new to having this public health problem of low or very low food security, an emergency situation largely created by the COVID-19 pandemic. Moving forward, additional research using longitudinal data should be conducted to better assess and understand the health and social impacts of alternative food strategy programs such as the one described in this article.





5. Conclusions


At free food events held during the height of the COVID-19 pandemic, data showed that program participants experiencing low or very low food security struggled to meet F+V intake recommendations and generally had higher odds of having a diet-related chronic condition. As such, traditional and non-traditional agencies or other community organizations that distribute free food should consider adopting healthy nutrition standards to guide their offerings, providing food options that are of high nutritional quality that can help the recipients maintain their health and avoid chronic conditions such as obesity, prediabetes/diabetes, and high blood pressure. In LAC, the local public health department facilitated partnerships with food pantries and community-based organizations to increase access to F+Vs. Further research is needed to better understand how utilization of community-based organizations and sites that households are familiar with and that interact with regularly could become a model of practice on how best to increase people’s access to healthy and nutritious food in the community. This alternative program strategy to traditional nutrition education, or as a complement to it, could be leveraged to more efficiently promote well-being and to prevent obesity and related chronic conditions in the US.
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Figure 1. Health educators participating in an event providing bilingual cookbooks, recipe cards, and informational nutrition handouts to accompany fresh produce distribution. 
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Figure 2. Adequate fruit and vegetable intake and any chronic condition by food security status among participants who attended free food and produce distribution events in Los Angeles County, California, 2021. 
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Table 1. Survey participant demographics and health-related characteristics, Los Angeles County, California, 2021 (n = 1498).
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	n
	% or Mean (SD)





	Food Security
	
	



	   High or marginal food security
	420
	30.5



	   Low food security
	427
	31.0



	   Very low security
	529
	38.4



	Age (years)
	1396
	38.1 (11.3)



	Gender Identity
	
	



	   Female
	841
	59.4



	   Male
	543
	38.4



	   Other
	32
	2.3



	Race/Ethnicity
	
	



	   White
	416
	30.3



	   Hispanic/Latino
	465
	33.8



	   Black
	190
	13.8



	   Asian
	139
	10.1



	   Other races and multi-racial
	164
	11.9



	Educational Attainment
	
	



	   Less than high school
	201
	15.4



	   High school diploma or GED
	388
	29.7



	   Some college or associates degree
	455
	34.8



	   Bachelor’s or graduate degree
	262
	20.1



	Participates in SNAP
	
	



	   No
	999
	69.3



	   Yes
	442
	30.7



	Household Size
	
	



	   1–2 people
	218
	16.2



	   3–4 people
	681
	50.7



	   5+ people
	444
	33.1



	Site Type *
	
	



	   Traditional
	775
	51.7



	   Non-traditional
	723
	48.3



	Body Mass Index
	
	



	   Normal
	630
	48.6



	   Overweight or obese
	591
	45.6



	   Underweight
	76
	5.9



	Frequency of Attending Free Food Events
	
	



	   Frequently
	492
	34.4



	   Somewhat frequently
	561
	39.3



	   This is first time
	376
	26.3



	Dependent Variables
	
	



	Adequate Fruit Consumption 1
	
	



	   No
	920
	64.2



	   Yes
	513
	35.8



	Adequate Vegetable Consumption 2
	
	



	   No
	791
	56.9



	   Yes
	600
	43.1



	Any Chronic Condition
	
	



	   No, does not have chronic condition
	899
	63.0



	   Yes, has chronic condition
	528
	37.0



	   High cholesterol
	194
	13.6



	   Prediabetes or diabetes
	214
	15.0



	   High blood pressure
	213
	14.9



	   Heart disease
	85
	6.0







* Traditional: food pantries; Non-traditional: schools, early childhood education programs, healthcare clinics; 1 2 cups of fruit often (4–6 days) or every day in the past seven days; 2 consumed 2 ½ cups of vegetable often (4–6 days) or every day in the past 7 days; SD, standard deviation; SNAP, Supplemental Nutrition Assistance Program.
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Table 2. Associations between food security and adequate fruit and vegetable intake and any chronic condition among participants who attended free food and produce distribution events in Los Angeles County, California, 2021.
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Model 1

	
Model 2

	
Model 3




	

	
Adequate Fruit Intake

	
Adequate Vegetable Intake

	
Any Chronic Condition




	

	
aOR

	
95% CI

	
p-Value

	
aOR

	
95% CI

	
p-Value

	
aOR

	
95% CI

	
p-Value






	
Food security (Ref = High or marginal food security)

	

	

	

	

	




	
      Low food security

	
0.56

	
0.40, 0.28

	
0.001

	
0.53

	
0.37, 0.74

	
0.000

	
1.16

	
0.77, 1.74

	
0.479




	
      Very low security

	
0.41

	
0.28, 0.58

	
0.000

	
0.27

	
0.19, 0.39

	
0.000

	
3.49

	
2.34, 5.20

	
0.000




	
Age

	
1.01

	
1.00, 1.02

	
0.141

	
1.00

	
0.99, 1.01

	
0.966

	
1.08

	
1.06, 1.09

	
0.000




	
Gender Identity (Ref = Female)

	

	

	

	

	

	

	

	

	




	
      Male

	
0.65

	
0.48, 0.87

	
0.003

	
0.95

	
0.72, 1.27

	
0.749

	
1.08

	
0.80, 1.47

	
0.608




	
      Other

	
0.46

	
0.09, 2.35

	
0.354

	
0.35

	
0.07, 1.84

	
0.214

	
2.57

	
0.59, 11.13

	
0.608




	
Race/ethnicity (Ref = White)

	

	

	

	

	

	

	




	
      Hispanic/Latino

	
1.17

	
0.80, 1.71

	
0.430

	
0.51

	
0.35, 0.75

	
0.001

	
0.67

	
0.44, 1.01

	
0.053




	
      Black

	
1.53

	
1.01, 231

	
0.045

	
0.56

	
0.37, 0.84

	
0.005

	
0.96

	
0.62, 1.49

	
0.864




	
      Asian

	
1.13

	
0.69, 1.86

	
0.629

	
0.58

	
0.35, 0.94

	
0.026

	
1.05

	
0.62, 1.78

	
0.857




	
      Other race or multi-racial

	
1.36

	
0.87, 2.12

	
0.174

	
1.10

	
0.73, 1.67

	
0.652

	
1.47

	
0.94, 2.30

	
0.092




	
Educational Attainment (Ref = Less than high school)

	

	

	

	

	




	
      High school diploma or GED

	
1.46

	
0.92, 2.32

	
0.106

	
0.87

	
0.56, 1.35

	
0.537

	
1.08

	
0.69, 1.72

	
0.730




	
      Some college or associates Degree

	
1.79

	
1.13, 2.83

	
0.013

	
1.26

	
0.82, 1.94

	
0.298

	
1.05

	
0.67, 1.64

	
0.845




	
      Bachelor’s or graduate degree

	
1.68

	
0.99, 2.84

	
0.054

	
1.30

	
0.79, 2.13

	
0.309

	
1.15

	
0.67, 1.96

	
0.618




	
Participates in SNAP (Ref = No)

	

	

	

	

	

	

	




	
      Yes

	
0.90

	
0.67, 1.20

	
0.459

	
1.09

	
0.82, 1.45

	
0.531

	
0.75

	
0.55, 1.02

	
0.073




	
Household Size (Ref = 1–2 people)

	

	

	

	

	

	

	




	
      3–4 people

	
1.38

	
0.92, 2.08

	
0.118

	
1.21

	
0.83, 1.77

	
0.321

	
0.76

	
0.51, 1.14

	
0.191




	
      5+ people

	
2.10

	
1.37, 3.21

	
0.001

	
1.72

	
1.15, 2.57

	
0.009

	
1.15

	
0.75, 1.76

	
0.533




	
Site Type (Ref = Traditional)

	

	

	

	

	

	

	




	
      Non-traditional

	
0.60

	
0.44, 0.82

	
0.001

	
0.76

	
0.56, 1.03

	
0.077

	
0.91

	
0.66, 1.27

	
0.587




	
Body Mass Index (Ref = Normal)

	

	

	

	

	

	

	




	
      Overweight and obese

	
1.20

	
0.89, 1.61

	
0.236

	
1.02

	
0.76, 1.36

	
0.917

	
2.49

	
1.82, 3.40

	
0.000




	
      Underweight

	
0.75

	
0.41, 1.37

	
0.345

	
1.54

	
0.88, 2.67

	
0.129

	
1.50

	
0.84, 2.70

	
0.170




	
Frequency of attending free food events (Ref = Frequently)

	

	

	

	




	
      Somewhat frequently

	
1.10

	
0.81, 1.51

	
0.540

	
1.01

	
0.74, 1.37

	
0.967

	
1.13

	
0.81, 1.58

	
0.461




	
      This is first time

	
0.86

	
0.59, 1.25

	
0.427

	
0.99

	
0.69, 1.41

	
0.935

	
1.07

	
0.72, 1.59

	
0.461




	
n

	
1086

	

	

	
1062

	

	

	
1085

	

	








aOR, adjusted odds ratio; CI, confidence interval.
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