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Abstract

:

The coronavirus disease (COVID-19) pandemic has increased unemployment and food insecurity in the United States (US). Prior to the pandemic, college students exhibited higher rates of food insecurity than nonstudent households. The objectives of this study were to assess the prevalence and determinants of food insecurity among college students during the COVID-19 pandemic. We administered an online survey to 651 students on three diverse campuses at a state-funded university in Texas, US, in May 2020. Food security was assessed using a multistep approach that included the 2-item Food Sufficiency Screener and 6-Item USDA Food Security Survey Module (FSSM). Overall, 34.5% of respondents were classified as food insecure within the last 30 days. The strongest predictors of food insecurity were change in current living arrangement (OR = 2.70, 95% CI: 2.47, 2.95), being furloughed (OR = 3.22, 95% CI: 2.86, 3.64), laid off (OR = 4.07, 95% CI: 3.55, 4.66), or losing part-time work (OR = 5.73, 95% CI: 5.09, 6.46) due to the COVID-19 pandemic. These findings highlight the high prevalence of food insecurity among college students during the COVID-19 pandemic, with students who experienced housing insecurity and/or loss of income due to the pandemic being impacted the most.
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1. Introduction


Food insecurity, defined as limited or uncertain access to sufficient, nutritious food for an active, healthy life [1], is associated with poor dietary quality [2,3,4] and numerous chronic diseases [5,6,7,8,9,10]. The coronavirus disease (COVID-19) pandemic has had a profound deleterious effect on health and economic wellbeing in the United States. In addition to the catastrophic loss of life associated with COVID-19 [11], local and state-wide mandates (e.g., stay-at-home orders and business closures) aimed at reducing virus spread have resulted in large increases in unemployment, food insecurity, and hunger [11,12,13,14]. Prior to the pandemic, 11.1% of the US households were classified as food insecure [15]. However, early reports from data collected during the COVID-19 crisis suggest that food insecurity has rapidly risen above prepandemic levels [12,14,16]. Indeed, survey data collected in late April 2020 indicate that the overall rates of the US household food insecurity have effectively doubled during the COVID-19 pandemic [12]. Furthermore, it appears that high-risk populations for food insecurity may be disproportionately affected by COVID-19 [14]. A national survey conducted in low-income adults (<250% federal poverty line) in the United States in mid-March 2020 revealed that 44% were food insecure and those individuals were more likely to be Black or Hispanic and have children in the home [14]. College students are another high-risk population for food insecurity who may be disproportionately impacted by the COVID-19 pandemic.



Studies consistently show that college students have higher rates of food insecurity than nonstudent US households [17,18,19,20,21,22,23,24,25,26,27]. Food-insecure college students are more likely to be younger [22,24,28], Black or Hispanic [18,21,24,27,29,30], low-income [29,31], employed [29,31], receiving financial aid [27,32], and housing insecure [27]. Food insecurity has also been associated with lower dietary quality [18,33], poor mental health [19,21], and lower academic performance [18,21,34] among students. There are several unique features that place college students at an elevated risk for food insecurity during the COVID-19 crisis (relative to the US population). First, many college students work part-time or full-time in the service industry (restaurants, bars, and healthcare), which has been one of the hardest hit economic sectors of the US economy during the COVID-19 crisis [35]. Second, many college students do not qualify for federal food assistance programs that help to combat food insecurity due to loss of employment such as the Supplemental Nutrition Assistance Program (SNAP; formerly known as food stamps). SNAP requires that applicants work 20 h per week for three or more months within the last 36 weeks prior to the application [36]. This requirement often disqualifies many college students who are unable to work 20 h or more per week while attending university. Furthermore, participation in SNAP is relatively low among college students who do qualify due to lack of awareness regarding eligibility, increased administrative burden, and the social stigma associated with accepting welfare [37]. Third, while many Americans received federal stimulus checks of up to $1200 plus $500 for each child as part of the $2 trillion COVID-19 relief package called the Coronavirus Aid, Relief, and Economic Security (CARES) Act [38], many college students were ineligible to receive a stimulus payment of their own because they were claimed as dependents on their parents’ tax returns. Finally, many college students possess low food literacy, practically defined as the ability to plan, shop for, prepare, and cook nutritionally balanced meals [39,40]. COVID-19 forced the closure of campus dining halls and cafeterias, leaving many college students to purchase and prepare meals on their own. Taken together, this unique set of factors has placed college students at a high risk for food insecurity during the COVID-19 pandemic in the United States.



To date, no study has explored the impact of COVID-19 on food insecurity in college students. Therefore, the primary objective of this study was to assess the prevalence of food insecurity among college students at a university in Texas, US, during the COVID-19 pandemic. A secondary objective was to examine the relationships between food insecurity, sociodemographic, and economic factors, including change in employment and living status as a direct result of the COVID-19 pandemic.




2. Materials and Methods


2.1. Study Design and Participants


This study was cross-sectional and used an online survey. We designed a web-based survey using the online survey tool in PsychData (PsychData LLC, State College, PA, USA) to administer surveys to college students to assess the prevalence of food insecurity during the COVID-19 pandemic. The online survey was conducted at all three campuses of a large, diverse, state-funded university in Texas, US. Two of the campuses are located in large metropolitan areas (Houston and Dallas), and the third campus is located in a suburban area (Denton) 40 miles northwest of Dallas, TX. In 2020, this university had a total enrollment of 14,888 students across three campuses (88% female, 38% graduate, 62% undergraduate, 40% White, 27% Hispanic, 18% Black, and 11% Asian/Pacific Islander). All current undergraduate and graduate students at all three campuses were eligible to participate in the study if they were 18 years or older, were fluent in English, and had access to the internet. Survey responses were solicited from all students by sending a weekly email containing a study flyer with a hyperlinked URL to our survey using the university student listserv. The survey was open to participants from 12 May to 12 June 2020. A timeline of the state of Texas response to the COVID-19 pandemic and our survey administration is provided in Figure 1. All study procedures were approved by the institutional review board for human subjects research at Texas Woman’s University (Houston, TX, USA) (IRB#: FY2020-314). After reviewing a cover page that included a brief description of the study purpose, estimated time to complete the survey, and inclusion criteria for participation, respondents agreed to participate in the study by selecting “When you click continue below, the return of your completed survey or completing the online survey constitutes your informed consent to act as a participant in this research.” The online survey was designed to be completed in approximately 15 min on a personal computer or mobile device. All participants who completed the survey were entered into a drawing to win one of 25 $50 digital gift cards.




2.2. Food Security and Sociodemographic Characteristics Survey


Food security in the last 30 days was assessed using the validated 2-item Food Sufficiency Screener [44] and 6-item USDA Food Security Survey Module (FSSM) [45]. Although the 6-item USDA FSSM has been used extensively by itself to assess food security in college students, this device is validated for use in the US households, and the validity of this instrument within college students is still unclear [26,46]. In a recent study among college students, the use of this multistep food security assessment approach produced estimates of food insecurity that were more consistent with known incomes compared to the 6-item USDA FSSM alone [26]. Furthermore, estimates of food insecurity among college students were almost 2-fold lower when assessed with the multistep food security assessment approach vs. the 6-item USDA FSSM alone [26]. All respondents were first presented with the 2-item Food Sufficiency Screener and if they responded with “No” and “Enough of the kinds of food we want to eat,” respectively, they were considered food secure and did not complete the 6-item USDA FSSM (i.e., screened out) (Table 1). Respondents who did not pass the 2-item Food Sufficiency Screener proceeded to complete the 6-item USDA FSSM. The sum of affirmative responses to six questions on the 6-Item USDA FSSM was used to calculate a raw score that determined the level of food security using the USDA coding scheme [45] as follows: food secure (score 0–1), low food security (score 2–4), or very low food security (score 5–6).



Following completion of the 2-item Food Sufficiency Screener and 6-item USDA FSSM (for those who did not pass the 2-item screener), a variety of sociodemographic characteristics were collected including a participant’s age, height and weight, sex, race/ethnicity, college undergraduate or graduate status, campus location attended or online only, and current participation in either SNAP, Women, Infant, and Children (WIC), or another type of food assistance program. The final four questions of the survey were aimed at better understanding some of the socioeconomic factors that may have directly impacted food security during the COVID-19 pandemic:




	
What is your current living arrangement?



	
Has coronavirus (COVID-19) directly impacted your current living arrangement?



	
Has coronavirus (COVID-19) directly impacted your current employment status?



	
If you answered “Yes” to the prior question, how has your income been affected?




	o

	
Furloughed




	o

	
Laid off




	o

	
Lost shift work




	o

	
Not applicable, my income is the same




	o

	
Other (please specify).















2.3. Data Analysis


Data were poststratified to reflect the sex and race/ethnicity demographics of our institution in Texas, US. Sample weights were generated by first calculating a base weight equal to the university student population divided by the sample size (N/n). Next, the sum of the provisional sample weights was calculated for each sex by race/ethnicity combination for the sample and divided by the counts for each sex by race/ethnicity combination for the population. This yielded poststratification factors for each sex by race/ethnicity combination. The final weights were calculated by multiplying each respondents’ base weight by their respective sex by race/ethnicity poststratification factors. We provide both weighted and unweighted estimates for all analyses. Differences in categorical variables were analyzed using Chi-squared tests for nominal variables and Cochran–Mantel–Haenszel test for ordinal variables. LASSO logistic regression was used to identify predictors of food insecurity for both weighted and unweighted data. Food insecurity was treated as a binary variable for the logistic regression with the following levels: food insecure (USDA FSSM response > 1) and food secure (USDA FSSM response ≤ 1). Data were grouped over 7-day intervals to examine the change in food security prevalence and COVID-19 pandemic impact on employment over time. All analyses were conducted using SAS software version 9.4 (SAS Institute Inc., Cary, NC, USA).





3. Results


3.1. Participant Characteristics


Among the 14,888 students eligible for participation across the three campuses, a total of 651 responded to the online survey (overall response rate = 4.4%). Of these, 137 respondents did not complete all survey questions and 12 completed the survey twice (the second response was removed) resulting in a final sample of 502 participants. Sociodemographic and other characteristics of survey respondents are presented in Table 2.



Survey respondents were primarily female (93.6%), white (50.4%), and enrolled in classes on the Denton campus (50.2%), which is similar to the campus population overall (87.5% female, 40.3% white, and 83.5% of total enrollment in Denton) (Table 2). Most respondents were graduate students (56.5%), which contrasts with the overall campus population (37.8% graduate students). The majority of survey respondents (60.4%) were classified as normal weight (BMI < 25 kg/m2) according to BMI criteria calculated using self-reported height and weight. Participation in food assistance programs was low, with 2.9% and 1.6% of respondents reporting current participation in SNAP and WIC, respectively.




3.2. Food Security during the COVID-19 Pandemic


The unweighted and weighted prevalence of food security among survey respondents, measured using a multistep food security assessment approach, is presented in Table 3. Overall, 65.5% of students failed to pass the 2-item Food Sufficiency Screener and were at-risk for food insecurity. Among these students, low (30.8%) and very low (21.9%) food security was highly prevalent according to the 6-item USDA FSSM. To assess food security for our entire sample, we added back the respondents who were classified as food secure by passing the 2-item Food Sufficiency Screener (34.5% of students) to those already classified according to the 6-item USDA FSSM. For the overall sample, 34.5% of students were considered food insecure (20.2% low food secure and 14.3% very low food secure).



Frequency of responses to individual questions on the 2-item Food Sufficiency Screener and 6-item USDA FSSM are provided as weighted and unweighted data in Tables S1 and S2. Of note, in those who responded to the 6-item USDA FSSM, 38.2% reported reducing the size of meals or skipping meals because there was not enough money for food and 26.7% reported doing this on 3 or more days during the last 30 days. Furthermore, 46.7% of respondents reported eating less than they felt they should because there was not enough money for food and 20.4% reported experiencing hunger and not eating because there was not enough money for food in the last 30 days. Finally, 55.1% of students responded “often true or sometimes true” to the question “I/we could not afford to eat balanced meals in the last 30 days.”




3.3. Sociodemographic Correlates of Food Insecurity during the COVID-19 Pandemic


Significant associations were noted when comparing food-insecure and food-secure students on sociodemographic characteristics and whether or not their living arrangement or employment was directly impacted by the COVID-19 pandemic (Table 4). Accordingly, undergraduate students, minority students (including Black, Hispanic, and Asian/Pacific Islander), single parents, and students enrolled in classes on the Denton campus were more likely to be food insecure (p < 0.001). In addition, food-insecure students were more likely to be younger (p = 0.02) and overweight or obese (p < 0.001).



Approximately 1 in 4 students reported having their current living arrangement directly impacted by the COVID-19 pandemic, and these students were more likely to be food insecure (p < 0.001) (Table 4). Over half of students reported that their current employment status had been directly impacted by the COVID-19 pandemic, and these students were also more likely to be food insecure (p < 0.001). For those students who reported their current employment status impacted by the COVID-19 pandemic, 13.9% were furloughed, 9.9% were laid off, 13.4% lost part-time shift work, and 18.5% listed “other” as an impact on income. The three most common responses for listing “other” for “how has income been affected?” were: (1) reduced work hours, (2) resigned or quit job due to unsafe working conditions and/or presence of a pre-existing condition, and (3) spouse or parent lost their job or were furloughed. Students who reported a negative impact on income (furloughed, laid off, lost part-time shift work, other) as a direct result of COVID-19 were more likely to be food insecure (p < 0.001).




3.4. Predictors of Food Insecurity during the COVID-19 Pandemic


A LASSO logistic regression was conducted to identify possible predictors of food insecurity based on BMI, age, race/ethnicity, class status, current living arrangement, and changes in current living arrangement and/or employment status as a result of the COVID-19 pandemic (Table 5). Compared to White students, Black (OR = 1.61, 95% CI: 1.45, 1.80), Hispanic (OR = 1.90, 95% CI: 1.72, 2.09), and Asian/Pacific Islander (OR = 2.12, 95% CI: 1.86, 2.42) students had greater odds of being food insecure (p < 0.001, all comparisons). Undergraduate students had greater odds for food insecurity (OR = 1.20, 95% CI: 1.11, 1.31) compared to graduate students (p < 0.001). Students who were overweight/obese had greater odds of being food insecure (OR = 1.45, 95% CI: 1.34, 1.57) compared to normal-weight students (p < 0.001). Compared to students who lived alone, students who were single parents had greater odds of being food insecure (OR = 2.48, 95% CI: 2.03, 3.04) (p < 0.001). In contrast, students who were currently living with parents or other relatives had lower odds of being food insecure (OR = 0.50, 95% CI: 0.43, 0.58) than students who were living alone (p < 0.001).



Students who reported that their current living arrangement was directly impacted by the COVID-19 pandemic had 2.70 (95% CI: 2.47, 2.95) times greater odds of being food insecure compared to those who were not affected (p < 0.001). The strongest predictor of food insecurity was change in current employment status as a direct result of the COVID-19 pandemic (Table 5). Students who reported being furloughed, laid off, lost part-time shift work, or other changes in income as a direct result of the COVID-19 pandemic had 3.22 (95% CI: 2.86, 3.64), 4.07 (95% CI: 3.55, 4.66), 5.73 (95% CI: 5.09, 6.46), and 3.34 (95% CI: 3.01, 3.72) times greater odds of food insecurity compared to those whose income was not affected, respectively (p < 0.001, all comparisons).




3.5. Change in Food Insecurity Prevalence during the Data Collection Period


Given the predictive power of change in employment/income on food insecurity during the COVID-19 pandemic, we assessed whether the prevalence of food security changed over the duration of the data collection period. As shown in Figure 2, the prevalence of food insecurity decreased from 37.0% during week 1 (12 May–18 May) to 33.2% during week 4 (2 June–10 June) of data collection (p < 0.001). This coincided with more people reporting no change in income as a result of COVID-19 (40.6%) during week 4 compared to week 1 (37.3%; p < 0.001) of data collection.





4. Discussion


This study sought to assess the prevalence of food insecurity among college students at a university in Texas, US, during the COVID-19 pandemic. Using a multistep food security assessment approach, we found that over 1 in 3 college students experienced food insecurity during the last 30 days. This rate of food insecurity is ~15% higher than the rate of food insecurity previously reported at another US institution in 2019 using the same multistep food security assessment protocol in college students [26]. The high rates of food insecurity reported in the current study appear to be driven by change in living arrangement and/or loss of employment as a direct result of the COVID-19 pandemic. Specifically, 53.5% college students reported that their employment was directly impacted by the COVID-19 pandemic, and these students had 3.22 (furloughed) to 5.73 (lost part-time shift work) times greater odds of being food insecure than students whose income was not affected by the pandemic. Although food insecurity has increased to a similar extent in nonstudent US households [12,14] during the COVID-19 pandemic, it is worth noting that many college students do not qualify for many federal and state safety net programs (expanded SNAP benefits and federal stimulus). As a result, college students may be disproportionately impacted by food insecurity and without immediate assistance during the COVID-19 pandemic.



Prior to the COVID-19 pandemic, studies consistently showed that college students have higher rates of food insecurity than nonstudent US households [18,19,20,21,22,23,24,25,26,27,46,47]. In the current study, we found levels of food insecurity (34.5%) higher than those reported in the US households (~22%) during the COVID-19 pandemic [12]. In contrast, our rates of food insecurity are lower than those reported in college students in several studies published prior to the pandemic [24,31,32,48]. In fact, a 2019 systematic review reported an average food insecurity prevalence of 43.5% among college students [46]. However, the assessment of food insecurity prevalence in college students has typically not included the use of a screener, with the majority of studies using a 6-item USDA FSSM or 10-item USDA FSSM by itself to assess food insecurity [26,46,49]. This is significant because food insecurity estimates that use the 6-item USDA FSSM or 10-item USDA FSSM alone may overestimate the prevalence of food insecurity in college students [25,26]. In a recent study by Nikolaus and colleagues [26], the prevalence of food insecurity in college students at a large Midwestern US university was estimated to be 34.9% when assessed using the 6-item USDA FSSM alone. However, when the researchers used a multistep food insecurity assessment protocol that included the 2-item Food Sufficiency Screener to screen out food-secure students prior to administering the 6-item USDA FSSM, the food insecurity prevalence was only 19.9%. Although the rates of food insecurity reported in the current study are ~15% higher than those reported by Nikolaus and colleagues [26] using the same methodology, our sample of students included more females, minorities, and lower SES students making direct comparisons difficult. Given the limitations associated with comparisons to prior work and the nature of our study design, it is unclear if food insecurity in college students increased during the COVID-19 pandemic. However, given the profound impact of record unemployment on food insecurity rates in the United States overall [12,14] and higher rates of food insecurity reported by students who lost employment in the current study, we believe that food insecurity may have increased among college students during the COVID-19 pandemic. To better isolate the impact of the COVID-19 pandemic on food insecurity prevalence in college students, we will follow-up with the same subjects in 1 year to reassess food insecurity prevalence. However, the validity of this follow-up assessment will be contingent upon a return to a “normal” economic and social environment in the United States.



Using the 6-item USDA FSSM, food insecurity is further categorized into either low food security or very low food security [45]. Low food security is indicated by reduced quality, variety, or desirability of food in the diet with little or no reduced food intake. In contrast, very low food security is associated with disrupted eating patterns and reduced food intake. In 2018, 11.1% of the US households were food insecure with 6.8% and 4.3% of households being classified as low food secure and very low food secure, respectively [15]. In the current study, we found that 20.2% of students surveyed were low food secure and 14.3% were very low secure during the COVID-19 pandemic. Although high rates of low and very low food security are both concerning for overall health; the rate of very low food security is perhaps of greater concern given its association with hunger and reduced food intake. Indeed, when we looked specifically at the 6-item USDA FSSM questions that assessed hunger and reduced food intake, we found that 46.3% of respondents reported eating less than they felt they should because there was not enough money for food, and 20.8% of respondents reported experiencing hunger and not eating because there was not enough money for food in the last 30 days. Taken together, these findings suggest that the prevalence of hunger is high among college students during the COVID-19 pandemic.



Prior to the COVID-19 pandemic, food-insecure college students were more likely to be younger [22,24,28,30], Black or Hispanic [18,24,27,29,30,50], low-income [29,31], employed [29,31], receiving financial aid [27,32], and housing insecure [27]. In the current study, we observed similar relationships between the aforementioned sociodemographic characteristics and the likelihood of being food insecure. Specifically, younger, undergraduate, and minority students (including Black, Hispanic, and Asian/Pacific Islander) were more likely to be food insecure. Furthermore, when compared to White students, minority students had ~2 times greater odds of being food insecure. These findings are consistent with recently published US Census Bureau data, which show that Black and Hispanic households with children are now twice as likely to be food insecure when compared to White families during the COVID-19 pandemic [16]. Unfortunately, these racial disparities do not only pertain to differences in food insecurity, as Blacks and Hispanics are also at an increased risk for getting COVID-19 and experiencing adverse outcomes (hospitalization and death) when compared to White individuals [51]. We also found that single parent students were more likely to be food insecure and had over 2 times greater odds of food insecurity compared to students who lived alone. In contrast, students who lived with their parents or other relatives had half the odds of experiencing food insecurity compared to students who lived alone. These findings suggest that familial or spousal support (in terms of living arrangement) may have provided college students with greater protection against food insecurity during the COVID-19 pandemic. Family support increases food purchasing power and may improve the likelihood of college students regularly consuming balanced meals, as many college students have low nutrition literacy and poor cooking skills [24,39]. Indeed, it has previously been shown that college students who are financially independent and not receiving any form of financial support from family members are more likely to be food insecure [52]. As such, the loss of employment during the COVID-19 pandemic may have conceivably had a greater impact on food insecurity in financially independent college students.



In the current study, we found that the two strongest predictors of food insecurity in college students were change in current living arrangement and/or loss of employment as a direct result of the COVID-19 pandemic. Almost 1 in 4 students reported having their current living arrangement directly impacted by the COVID-19 pandemic and these students had 2.70 greater odds of being food insecure compared to students who did not have their living arrangement impacted. These findings are consistent with prior work in college students, which demonstrate that students who experience housing problems are significantly more likely to be food insecure [27]. Regarding the impact of loss of employment on food insecurity, we found that over half of the students surveyed had their current employment directly impacted by the COVID-19 pandemic and these students had roughly three to six times greater odds of being food insecure depending on whether they were furloughed, laid off, or lost part-time shift work. Although the impact of the COVID-19 pandemic on unemployment and food insecurity is not exclusive to just college students [14,16,35], the magnitude of unemployment and its predictive power on food insecurity is profound. In the US population, unemployment increased from 3.5% in February 2020 to 11.1% in 2020 June with food insecurity rising to ~22% [12,35]. This rise in unemployment and food insecurity was met with increased unemployment benefits, expansion of food assistance programs (SNAP), and federal stimulus checks. However, many college students did not qualify for these emergency assistance programs that brought food and financial assistance to struggling US households during the pandemic. Indeed, despite more than 1 in 3 students being food insecure in the present study, less than 5% of students reported current participation in food assistance programs (SNAP and WIC). SNAP is a major safety net to reduce food insecurity and improve intake of healthful foods [36]. Although many college students do not meet the criteria to participate in SNAP, a 2018 US Government Accountability Office report found that 57% of potentially eligible low-income students with food insecurity risk factors do not participate in the program [37]. This suggests that both expanded access to and increased awareness of SNAP may be needed to increase college student participation. One of the successful initiatives enacted specifically to combat food insecurity and hunger among college students in the United States is college food pantries [50]. However, many college food pantries (including the food pantry at our institution) were forced to close during the COVID-19 pandemic leaving students to search for food assistance elsewhere. Finally, while many Americans received federal stimulus checks of up to $1200 plus $500 each for a child as part of the $2 trillion COVID-19 relief package called the CARES Act [34], many college students were ineligible to receive a stimulus payment of their own as they were claimed as dependents on their parents’ tax returns. College students do not only have high rates of food insecurity but reduced access to the food and financial assistance programs that were created or expanded upon to combat food insecurity during the COVID-19 pandemic in the United States. As such, federal mechanisms specifically targeting food insecurity in college students are urgently needed.



In the United States, food insecurity is associated with an increased risk of obesity [7,53,54,55,56], type 2 diabetes [5,9,57], and metabolic syndrome [58]. In particular, women who are food insecure have been shown to have a greater likelihood of being overweight or obese relative to their food secure peers [55,56,59]. This association between food insecurity and obesity has come to be known as the “hunger-obesity paradox.” In contrast to the perception that inadequate access to food would cause a reduction in BMI, the hunger-obesity paradox posits that food insecurity may cause weight gain as a result of increased consumption of calorie-dense, nutrient-poor foods due to episodic undereating [60,61]. Although the number of studies is limited, food insecurity has also been shown to be associated with overweight/obesity in college students [23,33]. Furthermore, a recent study in 547 university students in North Carolina demonstrated that students with lower food security were more likely to engage in potentially obesogenic coping behaviors such as purchasing and consuming cheap, processed foods and overeating when food was plentiful [62]. In the current study, we found that food-insecure college students were on average 2 BMI units heavier than food-secure students. Furthermore, students who were overweight/obese had greater odds of being food insecure compared to normal-weight students during the COVID-19 pandemic. It is unclear if a higher prevalence of food insecurity among students who were overweight/obese resulted in worse dietary intake quality during the COVID-19 pandemic. As such, future research is needed to explore whether increases in food insecurity are associated with adverse changes in overall diet quality and whether this differs by BMI, during a pandemic.



Strengths and Limitations


This study has several strengths. First, the use of a multistep food security assessment protocol may provide greater relative accuracy for identifying students with food insecurity as opposed to using the 6-item or 10-item USDA FSSM alone, which may have the tendency to overestimate the prevalence of food insecurity in college students [26]. Second, our survey sample was weighted to ensure that it was representative of the campus population for sex and race/ethnicity. Third, our survey sample was racially diverse and included students from all three campuses located in Texas’s two largest metroplexes (Dallas-Fort Worth and Houston). This is important because Black and Hispanic college students have been shown to be at an increased risk for food insecurity relative to White students [18,21,24,27,29,30]. Finally, the addition of questions related to changes in living arrangement and/or changes in income as a direct result of the COVID-19 pandemic provided better insight as to what the main driving factors behind food insecurity were during this pandemic. Although certain sociodemographic factors (race/ethnicity, BMI, class status, and campus location) were predictive of food insecurity, change in living arrangement and/or loss of income were the strongest predictors of food insecurity during the COVID-19 pandemic.



This study has several limitations. First, this survey was cross-sectional and as such does not provide causation that the prevalence of food insecurity observed in our sample is exclusively the result of the COVID-19 pandemic. However, given the predictive power of change in current living arrangement and/or loss of employment on food insecurity in our survey sample, we believe that the COVID-19 pandemic is a likely contributor to the high rates of observed food insecurity. Second, our survey response rates were low. It is unclear why our response rates were low; however, similarly low response rates have been reported by other investigators [25,31,63] assessing food insecurity prevalence in college students. A potential contributor to the low response rates in the current study could be the timing of our survey. The survey request was emailed to students at the beginning of the summer (mid-May) when many students were not actively taking courses or checking their university email. Despite lower response rates, the students who responded to the survey were representative of the overall student body in terms of sex and race/ethnicity. Third, survey respondents could choose whether or not to participate in the survey, which may have introduced selection bias. We tried to mitigate selection bias by encouraging all students to participate in our study regardless of whether or not they had noticed any differences in dietary behavior during the pandemic. In addition, all students were notified prior to participation that completion of the survey would enter them into a drawing to win a $50 gift card. Fourth, there are other determinants of food security that were not assessed in this study including nutrition and food literacy [24,39]. It is plausible that poor cooking skills, food shortages, and fear of grocery shopping may have contributed to food insecurity among college students. As such, future studies are needed to explore how the COVID-19 pandemic impacted food accessibility, food selection, food preparation, and overall dietary quality in college students. Finally, these findings may not be generalizable to college students across the United States as our sample is limited to one primarily female, diverse, state-funded university located in Texas, US. It is unclear if food insecurity prevalence would be similar at other US universities that have equal representation by sex and a race/ethnicity makeup that more closely approximates the US demographics overall.





5. Conclusions


In conclusion, this study found a high prevalence of food insecurity among college students surveyed at a university in the United States during the COVID-19 pandemic. The two strongest predictors of food insecurity in college students were change in living arrangement and/or loss of employment as a direct result of the COVID-19 pandemic. A robust, comprehensive policy response is needed to mitigate food insecurity in college students during the COVID-19 pandemic in the United States.








Supplementary Materials


The following are available online at https://www.mdpi.com/2072-6643/12/9/2515/s1: Table S1: Frequency of responses to individual questions on the 2-item Food Sufficiency Screener (n = 502). Table S2: Frequency of responses to questions on the 6-Item USDA Food Security Survey Module (n = 319). Table S3: Predictors of food insecurity during the COVID-19 pandemic using unweighted data.





Author Contributions


Conceptualization and study design, M.R.O., C.E.M., K.E.D., M.A.P., and W.J.T.; acquisition of funding, D.C.M. and W.J.T.; methodology, M.R.O., F.B.-S., T.K., C.E.M., K.E.D., M.A.P., D.C.M., and W.J.T.; data acquisition and study administration, M.R.O. and W.J.T.; data analysis, D.C.M.; interpretation of the data, M.R.O., F.B.-S., T.K., C.E.M., K.E.D., M.A.P., D.C.M., and W.J.T.; initial draft of the manuscript, M.R.O., M.A.P., D.C.M., and W.J.T.; revisions and preparation of the final version of the manuscript, M.R.O., F.B.-S., T.K., C.E.M., K.E.D., M.A.P., D.C.M., and W.J.T. All persons designated as authors qualify for authorship, and all those who qualify for authorship are listed. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding. Internal funding for participant compensation was supported by the Texas Woman’s University Small Grant Program and Department of Nutrition & Food Sciences Human Nutrition Research Grant.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Food and Agriculture Organization. Rome Declaration on World Food Security; World Food Summit: Rome, Italy, 1996. [Google Scholar]

	



Dixon, L.B.; Winkleby, M.A.; Radimer, K.L. Dietary intakes and serum nutrients differ between adults from food-insufficient and food-sufficient families: Third national health and nutrition examination survey, 1988–1994. J. Nutr. 2001, 131, 1232–1246. [Google Scholar] [CrossRef] [PubMed]

	



Kirkpatrick, S.I.; Tarasuk, V. Food insecurity is associated with nutrient inadequacies among Canadian adults and adolescents. J. Nutr. 2008, 138, 604–612. [Google Scholar] [CrossRef] [PubMed]

	



Park, C.Y.; Eicher-Miller, H.A. Iron deficiency is associated with food insecurity in pregnant females in the United States: National health and nutrition examination survey 1999–2010. J. Acad Nutr. Diet 2014, 114, 1967–1973. [Google Scholar] [CrossRef] [PubMed]

	



Berkowitz, S.A.; Baggett, T.P.; Wexler, D.J.; Huskey, K.W.; Wee, C.C. Food insecurity and metabolic control among U.S. adults with diabetes. Diabetes Care 2013, 36, 3093–3099. [Google Scholar] [CrossRef] [PubMed]

	



Berkowitz, S.A.; Berkowitz, T.S.Z.; Meigs, J.B.; Wexler, D.J. Trends in food insecurity for adults with cardiometabolic disease in the United States: 2005–2012. PLoS ONE 2017, 12, e0179172. [Google Scholar] [CrossRef]

	



Cheung, H.C.; Shen, A.; Oo, S.; Tilahun, H.; Cohen, M.J.; Berkowitz, S.A. Food insecurity and body mass index: A longitudinal mixed methods study, chelsea, massachusetts, 2009–2013. Prev. Chronic Dis. 2015, 12, E125. [Google Scholar] [CrossRef]

	



Jones, A.D. Food insecurity and mental health status: A global analysis of 149 countries. Am. J. Prev. Med. 2017, 53, 264–273. [Google Scholar] [CrossRef]

	



Seligman, H.K.; Bindman, A.B.; Vittinghoff, E.; Kanaya, A.M.; Kushel, M.B. Food insecurity is associated with diabetes mellitus: Results from the National Health Examination and Nutrition Examination Survey (NHANES) 1999–2002. J. Gen. Intern. Med. 2007, 22, 1018–1023. [Google Scholar] [CrossRef]

	



Seligman, H.K.; Laraia, B.A.; Kushel, M.B. Food insecurity is associated with chronic disease among low-income NHANES participants. J. Nutr. 2010, 140, 304–310. [Google Scholar] [CrossRef]

	



Stokes, E.K.; Zambrano, L.D.; Anderson, K.N.; Marder, E.P.; Raz, K.M.; El Burai Felix, S.; Tie, Y.; Fullerton, K.E. Coronavirus disease 2019 case surveillance—United States, January 22 May 30, 2020. MMWR Morb. Mortal. Wkly. Rep. 2020, 69, 759–765. [Google Scholar] [CrossRef]

	



Bauer, L. The COVID-19 Crisis has Already Left Too Many Children Hungry in America. 6 May 2020. Available online: https://www.brookings.edu/blog/up-front/2020/05/06/the-covid-19-crisis-has-already-left-too-many-children-hungry-in-america/ (accessed on 19 June 2020).

	



Dunn, C.G.; Kenney, E.; Fleischhacker, S.E.; Bleich, S.N. Feeding low-income children during the covid-19 pandemic. N. Engl. J. Med. 2020, 382, e40. [Google Scholar] [CrossRef] [PubMed]

	



Wolfson, J.A.; Leung, C.W. Food insecurity and COVID-19: Disparities in early effects for US adults. Nutrients 2020, 12, 1648. [Google Scholar] [CrossRef] [PubMed]

	



Coleman-Jensen, A.; Rabbitt, M.P.; Gregory, C.A.; Singh, A. Household Food Security in the United States in 2018; USDA Economic Research Service: Washington, DC, USA, 2019; Number 270; pp. 1–47. [Google Scholar]

	



Bottemiller Evich, H. Stark Racial Disparities Emerge as Families Struggle to Get Enough Food: The Pandemic has Left Black and Hispanic Households Much Worse off than White Families. 6 July 2020. Available online: https://www.politico.com/news/2020/07/06/racial-disparities-families-struggle-food-348810 (accessed on 14 July 2020).

	



Bruening, M.; Argo, K.; Payne-Sturges, D.; Laska, M.N. The struggle is real: A systematic review of food insecurity on postsecondary education campuses. J. Acad Nutr. Diet 2017, 117, 1767–1791. [Google Scholar] [CrossRef] [PubMed]

	



Bruening, M.; Brennhofer, S.; van Woerden, I.; Todd, M.; Laska, M. Factors related to the high rates of food insecurity among diverse, urban college freshmen. J. Acad Nutr. Diet 2016, 116, 1450–1457. [Google Scholar] [CrossRef] [PubMed]

	



Bruening, M.; van Woerden, I.; Todd, M.; Laska, M.N. Hungry to learn: The prevalence and effects of food insecurity on health behaviors and outcomes over time among a diverse sample of university freshmen. Int. J. Behav. Nutr. Phys. Act. 2018, 15, 9. [Google Scholar] [CrossRef] [PubMed]

	



Chaparro, M.P.; Zaghloul, S.S.; Holck, P.; Dobbs, J. Food insecurity prevalence among college students at the University of Hawai’i at Mānoa. Public Health Nutr. 2009, 12, 2097–2103. [Google Scholar] [CrossRef]

	



El Zein, A.; Shelnutt, K.P.; Colby, S.; Vilaro, M.J.; Zhou, W.; Greene, G.; Olfert, M.D.; Riggsbee, K.; Morrell, J.S.; Mathews, A.E. Prevalence and correlates of food insecurity among U.S. college students: A multi-institutional study. BMC Public Health 2019, 19, 660. [Google Scholar] [CrossRef]

	



Hagedorn, R.L.; Olfert, M.D. Food Insecurity and behavioral characteristics for academic success in young adults attending an appalachian university. Nutrients 2018, 10, 361. [Google Scholar] [CrossRef]

	



Martinez, S.M.; Grandner, M.A.; Nazmi, A.; Canedo, E.R.; Ritchie, L.D. Pathways from food insecurity to health outcomes among california university students. Nutrients 2019, 11, 1419. [Google Scholar] [CrossRef]

	



Moore, C.E.; Davis, K.E.; Wang, W. Low food security present on college campuses despite high nutrition literacy. J. Hunger Environ. Nutr. 2020, 1–17. [Google Scholar] [CrossRef]

	



Nikolaus, C.J.; An, R.; Ellison, B.; Nickols-Richardson, S.M. Food insecurity among college students in the United States: A scoping review. Adv. Nutr. 2020, 11, 327–348. [Google Scholar] [CrossRef] [PubMed]

	



Nikolaus, C.J.; Ellison, B.; Nickols-Richardson, S.M. Are estimates of food insecurity among college students accurate? Comparison of assessment protocols. PLoS ONE 2019, 14, e0215161. [Google Scholar] [CrossRef] [PubMed]

	



Payne-Sturges, D.C.; Tjaden, A.; Caldeira, K.M.; Vincent, K.B.; Arria, A.M. Student hunger on campus: Food insecurity among college students and implications for academic institutions. Am. J. Health Promot. 2018, 32, 349–354. [Google Scholar] [CrossRef] [PubMed]

	



Hughes, R.; Serebryanikova, I.; Donaldson, K.; Leveritt, M. Student food insecurity: The skeleton in the university closet. Nutr. Diet. 2011, 68, 27–32. [Google Scholar] [CrossRef]

	



Freudenberg, N.; Manzo, L.; Mongiello, L.; Jones, H.; Boeri, N.; Lamberson, P. Promoting the health of young adults in urban public universities: A case study from city university of New York. J. Am. Coll. Health 2013, 61, 422–430. [Google Scholar] [CrossRef] [PubMed]

	



Mirabitur, E.; Peterson, K.E.; Rathz, C.; Matlen, S.; Kasper, N. Predictors of college-student food security and fruit and vegetable intake differ by housing type. J. Am. Coll. Health 2016, 64, 555–564. [Google Scholar] [CrossRef]

	



Patton-López, M.M.; López-Cevallos, D.F.; Cancel-Tirado, D.I.; Vazquez, L. Prevalence and correlates of food insecurity among students attending a midsize rural university in Oregon. J. Nutr. Educ. Behav. 2014, 46, 209–214. [Google Scholar] [CrossRef]

	



Adamovic, E.; Newton, P.; House, V. Food insecurity on a college campus: Prevalence, determinants, and solutions. J. Am. Coll. Health 2020, 1–7. [Google Scholar] [CrossRef]

	



Leung, C.W.; Wolfson, J.A.; Lahne, J.; Barry, M.R.; Kasper, N.; Cohen, A.J. Associations between food security status and diet-related outcomes among students at a large, public midwestern university. J. Acad. Nutr. Diet. 2019, 119, 1623–1631. [Google Scholar] [CrossRef]

	



Maroto, M.E.; Snelling, A.; Linck, H. Food insecurity among community college students: Prevalence and association with grade point average. Commun. Coll. J. Res. Pract. 2015, 39, 515–526. [Google Scholar] [CrossRef]

	



United States Department of Labor Bureau of Labor Statistics. The Employment Situation—June 2020. Available online: https://www.bls.gov/news.release/pdf/empsit.pdf (accessed on 2 July 2020).

	



USDA Food and Nutrition Service. Am I Eligible for SNAP? Available online: https://www.fns.usda.gov/snap/recipient/eligibility (accessed on 19 June 2020).

	



United States Government Accountability Office. Food Insecurity—Better Information Could Help Eligible College Students Access Federal Food Assistance Benefits, December 2018. Available online: https://www.gao.gov/assets/700/696254.pdf (accessed on 19 June 2020).

	



United States Department of the Treasury. The CARES Act Works for All Americans, 27 March 2020. Available online: https://home.treasury.gov/policy-issues/cares (accessed on 19 June 2020).

	



Begley, A.; Paynter, E.; Butcher, L.M.; Dhaliwal, S.S. Examining the association between food literacy and food insecurity. Nutrients 2019, 11, 445. [Google Scholar] [CrossRef] [PubMed]

	



Knol, L.L.; Robb, C.A.; McKinley, E.M.; Wood, M. Very low food security status is related to lower cooking self-efficacy and less frequent food preparation behaviors among college students. J. Nutr. Educ. Behav. 2019, 51, 357–363. [Google Scholar] [CrossRef] [PubMed]

	



Office of the Texas Governor. Governor Abbott Announces Phase One To Open Texas, Establishes Statewide Minimum Standard Health Protocols, 27 April 2020. Available online: https://gov.texas.gov/news/category/press-release (accessed on 19 June 2020).

	



Office of the Texas Governor. Governor Abbott Announces Phase Two To Open Texas, 18 May 2020. Available online: https://gov.texas.gov/news/post/governor-abbott-announces-phase-two-to-open-texas (accessed on 19 June 2020).

	



Office of the Texas Governor. Governor Abbott Announces Phase III To Open Texas, 3 June 2020. Available online: https://gov.texas.gov/news/post/governor-abbott-announces-phase-iii-to-open-texas (accessed on 19 June 2020).

	



Hager, E.R.; Quigg, A.M.; Black, M.M.; Coleman, S.M.; Heeren, T.; Rose-Jacobs, R.; Cook, J.T.; Ettinger de Cuba, S.A.; Casey, P.H.; Chilton, M.; et al. Development and validity of a 2-item screen to identify families at risk for food insecurity. Pediatrics 2010, 126, e26–e32. [Google Scholar] [CrossRef] [PubMed]

	



United States Department of Agriculture Economic Research Service. Survey Tools: Six-Item Short Form of the Food Security Survey Module. 2012. Available online: https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/survey-tools/#six (accessed on 17 June 2020).

	



Nazmi, A.; Martinez, S.; Byrd, A.; Robinson, D.; Bianco, S.; Maguire, J.; Crutchfield, R.M.; Condron, K.; Ritchie, L. A systematic review of food insecurity among US students in higher education. J. Hunger Environ. Nutr. 2019, 14, 725–740. [Google Scholar] [CrossRef]

	



Wooten, R.; Spence, M.; Colby, S.; Anderson Steeves, E. Assessing food insecurity prevalence and associated factors among college students enrolled in a university in the Southeast USA. Public Health Nutr. 2018, 1–8. [Google Scholar] [CrossRef]

	



Martinez, S.M.; Frongillo, E.A.; Leung, C.; Ritchie, L. No food for thought: Food insecurity is related to poor mental health and lower academic performance among students in California’s public university system. J. Health Psychol. 2018, 1359105318783028. [Google Scholar] [CrossRef]

	



Nikolaus, C.J.; Ellison, B.; Nickols-Richardson, S.M. Food Insecurity among college students differs by questionnaire modality: An exploratory study. Am. J. Health Behav. 2020, 44, 82–89. [Google Scholar] [CrossRef]

	



El Zein, A.; Mathews, A.E.; House, L.; Shelnutt, K.P. Why are hungry college students not seeking help? Predictors of and barriers to using an on-campus food pantry. Nutrients 2018, 10, 1163. [Google Scholar] [CrossRef]

	



CDC. COVID-19 in Racial and Ethnic Minority Groups. 25 June 2020. Available online: https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/racial-ethnic-minorities.html (accessed on 14 July 2020).

	



Gaines, A.; Robb, C.A.; Knol, L.L.; Sickler, S. Examining the role of financial factors, resources and skills in predicting food security status among college students. Int. J. Consum. Stud. 2014, 38, 374–384. [Google Scholar] [CrossRef]

	



Adams, E.J.; Grummer-Strawn, L.; Chavez, G. Food insecurity is associated with increased risk of obesity in California women. J. Nutr. 2003, 133, 1070–1074. [Google Scholar] [CrossRef]

	



Pan, L.; Sherry, B.; Njai, R.; Blanck, H.M. Food insecurity is associated with obesity among US adults in 12 states. J. Acad. Nutr. Diet. 2012, 112, 1403–1409. [Google Scholar] [CrossRef] [PubMed]

	



Salinas, J.J.; Shropshire, W.; Nino, A.; Parra-Medina, D. Food insecurity, not stress is associated with three measures of obesity in low-income, mexican-american women in south texas. Food Public Health 2016, 6, 149–156. [Google Scholar] [PubMed]

	



Townsend, M.S.; Peerson, J.; Love, B.; Achterberg, C.; Murphy, S.P. Food insecurity is positively related to overweight in women. J. Nutr. 2001, 131, 1738–1745. [Google Scholar] [CrossRef] [PubMed]

	



Fitzgerald, N.; Hromi-Fiedler, A.; Segura-Pérez, S.; Pérez-Escamilla, R. Food insecurity is related to increased risk of type 2 diabetes among Latinas. Ethn. Dis. 2011, 21, 328–334. [Google Scholar]

	



Parker, E.D.; Widome, R.; Nettleton, J.A.; Pereira, M.A. Food security and metabolic syndrome in U.S. adults and adolescents: Findings from the national health and nutrition examination survey, 1999–2006. Ann. Epidemiol. 2010, 20, 364–370. [Google Scholar] [CrossRef]

	



Olson, C.M. Nutrition and health outcomes associated with food insecurity and hunger. J. Nutr. 1999, 129, 521s–524s. [Google Scholar] [CrossRef]

	



Dhurandhar, E.J. The food-insecurity obesity paradox: A resource scarcity hypothesis. Physiol. Behav. 2016, 162, 88–92. [Google Scholar] [CrossRef]

	



Dietz, W.H. Does hunger cause obesity? Pediatrics 1995, 95, 766–767. [Google Scholar]

	



Huelskamp, A.; Waity, J.; Russell, J. Effects of campus food insecurity on obesogenic behaviors in college students. J. Am. Coll. Health 2019, 1–4. [Google Scholar] [CrossRef]

	



Morris, L.M.; Smith, S.; Davis, J.; Null, D.B. The prevalence of food security and insecurity among illinois university students. J. Nutr. Educ. Behav. 2016, 48, 376–382. [Google Scholar] [CrossRef]








[image: Nutrients 12 02515 g001 550] 





Figure 1. Survey data collection timeline and Texas statewide mandates in response to COVID-19, and phased openings. Phase I: restaurants permitted to open at 25% capacity [41]. Phase II: restaurants permitted to open at 50% capacity. Bars and bowling alleys permitted to open at 25% capacity. Gyms, offices, and manufacturing businesses permitted to open at 25% capacity on 18 May [42]. Phase III: all businesses permitted to open at 50% capacity. Restaurants permitted to open at 75% capacity [43]. 
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Figure 2. Food security prevalence (top) and change in income (if employment affected) (bottom) as a direct result of the COVID-19 pandemic during the data collection period. 






Figure 2. Food security prevalence (top) and change in income (if employment affected) (bottom) as a direct result of the COVID-19 pandemic during the data collection period.



[image: Nutrients 12 02515 g002]







[image: Table] 





Table 1. Food security survey questions and response coding.






Table 1. Food security survey questions and response coding.





	
Item/Questions

	
Affirmative Responses (Food Insecure)

	
Negative Responses (Food Secure)






	
2-Item Food Sufficiency Screener




	
In the last 30 days, did you ever run short of money and try to make your food, or your food money go further?

	
Yes

	
No




	
In the last 30 days, which of these statements best describes the food eaten in your household?

	
Enough but not always the kinds of food we want to eat, sometimes not enough to eat, often not enough to eat

	
Enough of the kinds of food we want to eat




	
If participants responded negatively to both questions above (2-item Food Sufficiency Screener) they were screened out and did not complete the 6-item USDA Food Security Survey Module.




	
6-Item USDA Food Security Survey Module: Short Form




	
In the last 30 days, did you/other adults in your household ever reduce the size of your meals or skip meals because there was not enough money for food?

	
Yes

	
No




	
In the last 30 days, how often did you/other adults in your household reduce the size of your meals or skip meals because there was not enough money for food?

	
≥ 3 days

	
< 3 days




	
In the last 30 days, did you ever eat less than you felt you should because there was not enough money for food?

	
Yes

	
No




	
In the last 30 days, did you experience hunger and did not eat because there was not enough money for food?

	
Yes

	
No




	
In the last 30 days, the food that I/we bought just did not last, and I/we did not have enough money to get more.

	
Often true, sometimes true

	
Never true, do not know




	
In the last 30 days, I/we could not afford to eat balanced meals.

	
Often true, sometimes true

	
Never true, do not know








Sources: The US Food Security Survey Module: Six-Item Short Form [45], 2-Item Food Sufficiency Screener in Hager et al. [44], and Nikolaus et al. [26].
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Table 2. Sociodemographic and other characteristics of survey respondents (n = 502).
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Descriptive Variables

	
Survey Unweighted

	
Survey Weighted

	
Total Campus




	
n

	
%

	
%

	
%






	
Sex

	

	

	

	




	
Female

	
466

	
93.6

	
87.5

	
87.5




	
Male

	
32

	
6.4

	
12.5

	
12.5




	
Total

	
498

	
100

	
100

	
100




	
Race/ethnicity

	

	

	

	




	
White

	
247

	
50.4

	
40.4

	
40.3




	
Black

	
50

	
10.2

	
18.0

	
18.0




	
Hispanic

	
93

	
19.0

	
26.9

	
27.1




	
Asian/Pacific Islander

	
67

	
13.7

	
10.3

	
10.6




	
Other

	
33

	
6.7

	
4.4

	
4.0




	
Total

	
490

	
100

	
100

	
100




	
Campus

	

	

	

	




	
Denton

	
252

	
50.2

	
52.1

	
83.5




	
Dallas

	
64

	
12.8

	
11.3

	
8.5




	
Houston

	
70

	
13.9

	
15.1

	
8.0




	
Online

	
107

	
21.3

	
20.2

	
N/A




	
Decline

	
9

	
1.8

	
1.3

	
N/A




	
Total

	
502

	
100

	
100

	
100




	
Class status

	

	

	

	




	
Graduate

	
283

	
56.5

	
54.6

	
37.8




	
Undergraduate

	
216

	
43.1

	
44.9

	
62.1




	
Decline

	
2

	
0.4

	
0.4

	
N/A




	
Total

	
501

	
100

	
100

	
100




	
Body Mass Index (kg/m2)

	

	

	

	




	
Normal weight (<25 kg/m2)

	
303

	
60.4

	
58.5

	
N/A




	
Overweight/obese (≥25 kg/m2)

	
199

	
39.6

	
41.5

	
N/A




	
Total

	
502

	
100

	
100

	
N/A








Note: Totals not adding up to total sample size are due to missing data/declined responses. Weighted values are weighted for sex and race/ethnicity. N/A: not available.
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Table 3. Food security among survey respondents measured using a multistep food security assessment approach that included the 2-item Food Sufficiency Screener and 6-item USDA Food Security Survey Module (FSSM).
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Survey Instruments and Outcome Variables

	
Survey Unweighted

	
Survey Weighted




	
n

	
%

	
%






	
2-Item Food Sufficiency Screener (n = 502)

	

	

	




	
Passed

	
183

	
36.4

	
34.5




	
Failed

	
319

	
63.6

	
65.5




	
6-Item USDA Food Security Survey Module (n = 319)

	

	

	




	
High/marginal food security

	
155

	
48.6

	
47.3




	
Low food security

	
96

	
30.1

	
30.8




	
Very low food security

	
68

	
21.3

	
21.9




	
Overall Sample Food Security (2-item + 6-item) (n = 502)

	

	

	




	
High/marginal food security

	
338

	
67.3

	
65.5




	
Low food security

	
96

	
19.1

	
20.2




	
Very low food security

	
68

	
13.6

	
14.3








Note: Weighted values are weighted for sex and race/ethnicity.
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Table 4. Food security status (secure or insecure) according to sociodemographic characteristics, BMI, change in living status, and change in employment caused by the COVID-19 pandemic.
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	Sociodemographic and Other Characteristics
	Total (n = 502)
	Food Secure (n = 338)
	Food Insecure (n = 164)
	p-Value *





	Sex
	
	
	
	0.001



	Female
	87.5
	88.1%
	86.3%
	



	Male
	12.5%
	11.9%
	13.7%
	



	Race/ethnicity
	
	
	
	<0.001



	White
	40.4%
	45.0%
	31.6%
	



	Black
	18.0%
	16.3%
	21%
	



	Hispanic
	26.9%
	24.6%
	31.4%
	



	Asian/Pacific Islander
	10.3%
	9.5%
	11.9%
	



	Other
	4.4%
	4.6%
	4.1%
	



	Campus
	
	
	
	<0.001



	Denton
	52.1%
	48.4%
	59.2%
	



	Dallas
	11.3%
	11.4%
	11.2%
	



	Houston
	15.1%
	16.1%
	13.1%
	



	Online
	20.2%
	22.8%
	15.3%
	



	Class status
	
	
	
	<0.001



	Graduate
	54.6%
	59.7%
	45.0%
	



	Undergraduate
	44.9%
	39.8%
	54.6%
	



	Age (years)
	
	
	
	0.02



	Mean ± SEM
	27.5 ± 0.4
	28.2 ± 0.5
	26.3 ± 0.6
	



	BMI (kg/m2)
	
	
	
	0.006



	Mean ± SEM
	25.8 ± 0.3
	25.1 ± 0.3
	27.1 ± 0.7
	



	BMI classification
	
	
	
	<0.001



	Normal weight (BMI < 25.0) (%)
	58.5%
	61.8%
	52.1%
	



	Overweight/obese (BMI ≥ 25.0) (%)
	41.5%
	38.2%
	47.9%
	



	Current living arrangement
	
	
	
	<0.001



	Live alone
	9.5%
	9.9%
	8.8%
	



	Live with roommates and/or spouse
	44.1%
	44.1%
	44.2%
	



	Live with parents or other relatives
	40.7%
	41.7%
	39.5%
	



	Live with my children only
	5.3%
	4.2%
	7.5%
	



	Has COVID-19 pandemic directly impacted current living arrangement?
	
	
	
	<0.001



	Yes
	23.5%
	17.2%
	35.6%
	



	No
	75.7%
	82.4%
	62.9%
	



	Has COVID-19 pandemic directly impacted current employment status?
	
	
	
	<0.001



	Yes
	53.5%
	44.3%
	70.9%
	



	No
	46.4%
	55.5%
	29.1%
	



	How has income been affected?
	
	
	
	<0.001



	Not applicable, income unchanged
	40.5%
	50.6%
	21.3%
	



	Furloughed
	13.9%
	12.7%
	16.2%
	



	Laid off
	9.9%
	7.4%
	14.5%
	



	Lost part-time shift work
	13.4%
	9.1%
	21.5%
	



	Other (specify) a
	18.5%
	16.3%
	22.6%
	







Notes: Frequencies not adding up to 100 due to missing data/declined responses. Data presented as weighted values weighted for sex and race/ethnicity. * p-values represent frequency differences between food secure and food insecure. a Other included: (1) reduced work hours, (2) resigned or quit job due to unsafe working conditions and/or presence of a pre-existing condition, and (3) spouse or parent lost their job or were furloughed. BMI: Body Mass Index, SEM: standard error of mean.
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Table 5. Predictors of food insecurity during the COVID-19 pandemic.
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	Effect
	Odds Ratio Estimate

(95% CI)
	p-Value





	Race/ethnicity
	
	



	Black vs. White
	1.61 (1.45, 1.80)
	<0.001



	Hispanic vs. White
	1.90 (1.72, 2.09)
	<0.001



	Asian/Pacific Islander vs. White
	2.12 (1.86, 2.42)
	<0.001



	Other race/ethnicity vs. White
	1.34 (1.11, 1.63)
	0.003



	Class status
	
	



	Undergraduate vs. graduate student
	1.20 (1.11, 1.31)
	<0.001



	Age (years)
	0.97 (0.96, 0.98)
	<0.001



	BMI (kg/m2)
	
	



	Overweight/obese vs. normal weight
	1.45 (1.34, 1.57)
	<0.001



	Current living arrangement
	
	



	Live with roommates and/or spouse vs. I live alone
	0.97 (0.84, 1.11)
	0.61



	Live with parents, or other relatives vs. I live alone
	0.50 (0.43, 0.58)
	<0.001



	Live with my children only vs. I live alone
	2.48 (2.03, 3.04)
	<0.001



	COVID-19 pandemic impacted current living arrangement? Yes vs. no
	2.70 (2.47, 2.95)
	<0.001



	Change in current employment status due to COVID-19 pandemic
	
	



	Furloughed vs. income/employment unchanged
	3.22 (2.86, 3.64)
	<0.001



	Laid off vs. income/employment unchanged
	4.07 (3.55, 4.66)
	<0.001



	Lost part-time shift work vs. income/employment unchanged
	5.73 (5.09, 6.46)
	<0.001



	Other changes in income a vs. income/employment unchanged
	3.34 (3.01, 3.72)
	<0.001







Notes: Data presented as weighted values weighted for sex and race/ethnicity. a Other included: (1) reduced work hours, (2) resigned or quit job due to unsafe working conditions and/or presence of a pre-existing condition, and (3) spouse or parent lost their job or were furloughed. BMI: Body Mass Index.
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