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Abstract 

WISH4Campus: Evaluating College Food Insecurity and Promoting Solutions for 
Student Wellbeing 
Rebecca L. Hagedorn 

 

Introduction: Interest in college food insecurity has increased in previous years, however, little 
research focuses on the Appalachian and Southeastern regions of the United States resulting in 
limited understanding of food insecurity’s impact on college students in these regions. 
Additionally, resources to help food insecure students are often sparse with universities lacking 
evidence-based programming to implement for student benefit.  
 

Aims: This dissertation aims to (1) investigate the correlates and behavioral consequences of 
food insecurity on college students at an Appalachian university, (2) expand college food 
insecurity research to a regional investigation in the Appalachian and Southeastern regions, and 
(3) develop and evaluate a toolkit of food insecurity initiatives that can assist higher education 
institutions in providing adequate resources for food insecure students. 
 
Methods: A 56 item, cross sectional survey was utilized for aims 1 and 2. Surveys were 
distributed to students attending 10 public universities in the Appalachian and Southeastern 
Regions between Spring 2016 and Spring 2018. Food security status was measured using the 
United States Department of Agriculture Adult Food Security Screener (USDA AFSS). This 
survey also included demographic, behavioral, health, and economic independent variables. 
Forward selection logistic regression was used to determine variables that increased the 
likelihood of being food insecure. Aim 3 used online survey data collection to capture feedback 
on the WISH4Campus (Wellbeing Increased by Security from Hunger) toolkit. Experts (n=126) 
from land-grant universities were sent a 27-question survey to determine perceptions of food 
insecurity and evaluation of specific toolkit components. Descriptive statistics and frequency 
analyses were performed on quantitative data and thematic analysis was used to analyze 
qualitative data. 
 
Results: Students at an Appalachian university (n=692) reported food insecurity prevalence at 
36.6%. Results of the forward selection logistic regression showed money expenditure (MES), 
coping strategies (CSS), health, and academic year were significant predictors of food insecurity 
in college students. When expanded to a regional investigation of 13,642 college students, 
prevalence of food insecurity at the universities ranged from 22.4-51.8% with an average 
prevalence of 30.5%. From the forward selection logistic regression model, MES, CSS, 
academic performance (APS), grade point average (GPA), academic year, perceived health 
status, race/ethnicity, financial aid, cooking frequency, and health insurance were significant 
predictors of food security status. For aim 3, thirty experts completed the toolkit evaluation 
survey. Evaluation feedback covered four main topics: layout, overall content, initiatives, and 
application. Eight themes emerged from the coding and categorization of responses: visual 
appeal, organization, value, provoking, comprehensive, barriers, collaboration, and efficiency. 
 
Conclusion: Limited research has focused on college food insecurity in the Appalachian and 
Southeastern regions. Findings from these studies suggest food insecurity is a public health 
problem among college students in this region, and that continuing efforts are needed to assist 
affected students in getting greater access to safe, nutritious food. The developed toolkit is 
suggested to be a potential tool to help university personnel provide resources to students. 
Future research should aim to implement and evaluate food insecurity initiatives.   
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Introduction 

 Maslow’s Hierarchy of Needs highlights the core concepts essential to life. At the 

foundation is food; a basic necessity for human success and survival [1]. Accordingly, 

individuals with uncertain or limited access, availability, and variety of food would be 

considered at greater risk for poor quality of life and, consequently, shorter life 

expectancy. Sadly, these individuals, termed food insecure, make up an alarming 

portion of the American population. Each year, the United States Department of 

Agriculture (USDA) Economic Research Service (ERS) measures the prevalence of 

food insecurity among households in America. In the most recent data of 2017, 11.8 

percent of American households were food insecure, which equates to roughly 15 

million households not having a secure source of food [2].  

 Food insecurity can be present in all populations throughout the United States, 

although certain populations are reported at higher risk. College students are one such 

population that has sparked national attention due to reports of food insecurity 

prevalence far higher than the national average [3]. The dissertation will delve into the 

issues of food insecurity among a college population. Specifically, this document will 

focus on college populations in the Appalachian and Southeastern regions of the United 

States, due to the fact that poor health outcomes in these regions often supersede that 

of the national averages [4, 5]. This document encompasses the beginning of the 

WISH4Campus – Wellbeing Increased by Security from Hunger – project. The entirety 

of this dissertation explores the background of food insecurity literature, with close focus 

on college students in the Appalachian and Southeastern regions and aims to provide 

solutions to promote student well-being.  

 

Background of the Problem 

 Within the United States, habitation within difference regions can play an impact 

on the health of its residents [6, 7]. Appalachia, a region consisting of parts of New 

York, Pennsylvania, Ohio, Kentucky, North Carolina, South Carolina, Maryland, Virginia, 

Tennessee, Georgia, Alabama, Mississippi and the entirety of West Virginia, is 

consistently regarded as a health disparate region [4, 8]. Similarly, the Southeastern 

region of the United States, which overlaps with parts of Appalachia and contains 11 
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states according to the American Association of 

Geographers, is also a frequent flyer for poor health 

outcomes [9]. The Appalachian and Southeastern 

regions are highlighted in Figure 1, with green 

representing states encompassed in both regions, 

purple representing states only in Appalachia and 

blue representing only being part of the Southeastern 

region. Inhabitants of Appalachian and the 

Southeastern regions are prone to higher rates of 

obesity [10], diabetes [11], cancers [12], heart disease 

and other comorbidities [13] when compared to other 

populations throughout the nation. Overall, this makes 

the mortality and morbidity rates within these areas subsequently higher than that of 

national average [14].  

 Further, the residents of these regions are often subject to poor socioeconomic 

status that can contribute to poor quality of life. Both the Appalachian and Southeastern 

regions are home to residents who have lower income [15] and poorer educational 

attainment [15] that can lead to detriments in the household environment. One 

disadvantage that stems from these disparities is a heightened risk for food insecurity. 

Exact prevalence of food insecurity 

for the entirety of Appalachian and 

Southeastern populations is not 

known, however state level data 

shows prevalence within these 

regions higher than the national 

average [16, 17], as represented 

by the dark teal states in Figure 2. 

Additionally, smaller scale studies 

within these regions have also 

highlighted an increased food 

insecurity prevalence among this 

Figure 1: Map of Appalachian 

and Southeastern Regions 

Figure 2: Average Prevalence of Food Insecurity in the 

United States Between 2015-2017 
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population [18]. From these findings we can identify a relationship exists between 

regional disparities within the Appalachian and Southeastern regions, making it 

essential that research targets these at risk populations.  

 Regional organizations, such as the Appalachian Regional Commission [8], have 

been developed to illustrate need and drive forward policy change to aid in improving 

health equity for residents. However, while these organizations are monumental in 

shedding light on the problems of a region as a whole, they often overlook micro-level 

populations. For example, prevalence data reports are available for poverty, 

unemployment, education, income, and population estimates for the region as a whole 

as well as state level breakdown [19]. However, there is no breakdown for specific level 

populations such as college attending young adults. What programs that do collect data 

on college level populations, such as the American College Health Assessment [20], fail 

to capture robust data on health disparities, particularly food insecurity. Therefore, the 

food insecurity prevalence in college populations within the Appalachian and 

Southeastern regions is relatively unknown.  

 Three systematic reviews have highlighted the heightened food insecurity 

prevalence for college students in the United States [3, 21, 22]. This is worrisome as 

food insecurity among college students has been associated with inadequate diet 

quality [23-25], poor self-reported health [23, 26-30], decreased academic performance 

[23, 26, 29, 31-33], and reliance on unhealthy coping behaviors [26, 34, 35]. Therefore, 

food insecurity is detrimental to a college students physical and mental well-being and 

can potentially impact successful degree attainment. However, these reviews largely 

lacked colleges and universities from the Appalachian and Southeastern regions [3], 

again overlooking a population that is at risk. Therefore, there is a need to investigate 

the prevalence and correlates of food insecurity in these health disparate regions to 

ensure college students are provided the supports they need to succeed.  

 Some colleges and universities are tackling the issue of food insecurity on 

campus by implementing food security programming. These initiatives are nascent and 

include campus food pantries, meal share programs, and on-campus gardens and 

farmers markers [36]. These emergency food programs are essential, especially as 

more upstream solutions, such as expanding SNAP assistance, are deliberated in 
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today’s uncertain political environment. However, even when knowledgeable of the food 

insecure issues on campus, university personnel may struggle to understand how to 

implement food security programming to help students. This can in part be due to the 

lack of evidence-based literature on the development and implementation of support 

programs for food insecure college students, which would allow for replication on other 

campuses. What programming that is available is often highlighted in local or university 

based media without peer-reviewed manuscript. Thus, university personnel could 

benefit from comprehensive documentation that highlights multiple food security 

initiative options and available resources to foster the development programming on 

campus.   

 

Theoretical Foundation 

 This dissertation includes the development and evaluation of the WISH4Campus 

Toolkit, a collection of previous food security initiatives that have been started on 

college campuses. The toolkit is built on the basis of the Normalization Process Theory 

(NPT), a theory aids in understanding the social processes that can occur to promote or 

inhibit implementation of new programming [37, 38]. Co-developed and described by Dr. 

Carl May, the NPT focuses on “the social organization of the work (implementation), of 

making practices routine elements of everyday life (embedding) and of sustaining 

embedded practiced in their social contexts (integration)” [37]. Therefore, utilization of 

this theory is intending to improve program implementation success.  

 The four main constructs of this theory, shown in Figure 3, help implementers 

understanding what is work, who does the work, how does the work get done and how 

is the work understood [39]. 
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 This theory has previously been used in toolkit development and evaluation with 

success. For example, Murrary, May and Mair (2010) developed a toolkit of e-Health 

initiatives to synthesize emerging literature and guide the implementation process [40]. 

This toolkit written from currently e-Health programs with the NPT constructs as a 

coding framework to ensure the toolkit encompasses the potential of an initiative to 

become successfully implemented. Results suggested that the use of NPT allowed for 

the toolkit to highlight the factors that could promote or inhibit a program from being 

implemented.  

 For the WISH4Campus Toolkit, this theory allows the toolkit to highlight factors 

that could promote or inhibit college campuses from making sustainable initiatives on 

their campus. The toolkit is written to encompass recommendations developed from the 

NPT constructs and expert evaluation of the document uses the NPT to understand 

expert’s opinion on how the toolkit can be used to overcome barriers and empower 

campus communities to invoke change for food insecure students. This aids in the 

revision of the toolkit to ensure all components of the NPT are covered in the toolkit and 

the chances for successful implementation are maximized.  

Figure 3: Normalization Process Theory Framework  

Source: Ong, Bie Nio, et al. "Changing policy and practice: making sense of national 

guidelines for osteoarthritis." Social Science & Medicine 106 (2014): 101-109. 
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Statement of the Problem 

 While interest in college food insecurity has increased in previous years,  much 

of the Appalachian and Southeastern regions of the United States have yet to be fully 

explored [3]. Despite the growing body of literature on the correlates and outcomes 

associated with food insecurity in college students, there is limited understanding of 

food insecurity’s impact on college students in this region. Food insecure college 

students are at a disadvantage and often develop behavioral differences due to their 

food insecure situation, including poor money expenditure and negative coping 

behaviors as well as lowered academic performance [26, 41]. Additionally, resources to 

help food insecure students are often sparse with universities lacking evidence-based 

programming to put in place for student benefit.  

 This dissertation aims to provide insight on the characteristics and behavioral 

differences of food insecure students to promote an understanding of this population in 

the literature for future targeted interventions. Further, to aid universities in providing 

resources for students, this dissertation strives to capture food insecurity programming, 

that is being implemented on campuses nationwide, into a toolkit to help prompt 

colleges and universities to employ programming to help students succeed.  

 

Purpose of the Study 

The aims of the current dissertation are to (1) investigate the correlates and 

behavioral consequences of food insecurity on college students in the Appalachian 

region, (2) expand college food insecurity research to a regional investigation in the 

Appalachian and Southeastern regions of the United States, and (3) develop and 

evaluate a toolkit that can assist higher education institutions in promoting a campus 

environment that provides adequate resources for food insecure students. The 

overarching goal will be to provide a snapshot of the characteristics of food insecure 

college students in regions of need and promote solutions for student well-being. 

Institutional Review Board (IRB) approval for this study is available in Appendix A and 

survey tools to achieve these aims are available in Appendix B and Appendix C.  
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Significance  

 Food insecurity among college students has become a public health concern, 

with impacts on college students’ academic aspirations. As research continues to 

confirm the high rates of food insecurity among the college population, it is imperative to 

provide assistance to ensure students are able to succeed with their college aspirations 

and translate into the educated workforce of today’s society. The Appalachian and 

Southeastern regions remain at the top of the list for poor health outcomes and although 

a plethora of literature is available on the health disparities in these regions, very little is 

focused on college students. More specifically, as college food insecurity in these 

regions is overlooked and geographical variances occur, understanding college food 

insecurity among students in at risk regions of the United States is essential. This 

dissertation is the first to examine the characteristics of food insecurity students 

throughout two at risk regions of the United States.  

 

Summary 

Within this document, Chapter 2 provides an in-depth review of the literature to 

provide background that will justify the necessity for this dissertation. Chapter 3 covers 

the research design and statistical analyses utilized within this dissertation to provide 

insight on the methodological processes of this study. Following, Chapters 4-6 include 

three manuscripts that aim to fill the gap in literature addressed. These manuscripts 

include: Food Insecurity and Behavioral Characteristics for Academic Success in Young 

Adults Attending an Appalachian University (Ch. 4), Food Insecurity Impacts Behavior of 

College Students at 10 Higher Education Institutes in the Appalachian and 

Southeastern Regions (Ch. 5), and Development and Evaluation of a Higher Education 

Food Security Toolkit to Provide Ideas of Initiatives for Student Wellbeing (Ch. 6). These 

manuscripts together will provide a glimpse of the issue of food insecurity among 

college students in the Appalachian and Southeastern regions and further promote 

solutions to improve the well-being of these students. Chapter 7 will conclude the 

document with a discussion of the findings and recommendations for future research. 

Additional research on this topic is available in the Appendix.  
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Chapter II: Additional Background & 

Literature Review 
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Introduction 

This chapter provides a comprehensive review of food insecurity, not only in the 

college population, but also the history of this public health issue in the United States. 

West Virginia University Libraries were utilized to collect literature. Databases accessed 

included PubMed, Google Scholar, CINAHL, ScienceDirect, and WorldCat.org. West 

Virginia University’s InterLibrary Loan Internet Accessible Database (Illiad) was utilized 

when published literature was not available through other databases. No year 

restrictions were placed on literature review however, food insecurity prevalence and 

health outcomes were restricted to the most recent years for comparison. Systematic 

reviews were reviewed when available.  

The aim of this review is to provide an in-depth understanding of the copious 

amounts of food insecurity literature, including the prevalence, correlates, and impacts 

of being food insecure, as well as identify gaps in the literature to gauge future 

research. Further, this review will provide justification for the WISH4Campus Study. 

Additional literature review is provided for each manuscript introduction, presented in 

Chapters 4-6. 

 

Food Insecurity: A National Problem 

 The ability to acquire enough food to 

sustain a healthy, active life is a fundamental 

right for all individuals. Maslow’s Pyramid of 

Human Needs includes a secure source of food 

as a basic necessity for human success and 

survival [42]. However, a consistent source of 

food is not reality for many and these individuals 

with an uncertain or limited access to enough 

food to sustain a healthy lifestyle are termed food 

insecure [2]. 

 Globally, food security is suggested to 

encompass four dimensions as shown in Figure 1. These dimensions are availability, 

access, utilization, and stability [43]. Food availability embodies having sufficient 

Figure 1: Dimensions of Food Security 
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quantity of appropriate food obtainable and can be included by food production and 

demand in a given area. Food access describes the physical and economic access to a 

sufficient amount of food. This can be influenced by income and employment or 

transportation. Food utilization addresses the ability to achieve an adequate dietary 

intake and is inclusive of the food preparation, food safety and food diversity within a 

household. Lastly, stability is an umbrella dimension that includes the other three 

dimension and ensures stability of 

individual and household food access, 

availability, and utilization across time.  

 Within United States food 

insecurity literature and public health 

efforts, food access is a primary focus 

[44] and the main construct measured 

regarding food insecurity [45] (see 

Measuring Food Insecurity section). 

Thus, ensuring that all individuals have 

adequate resources to obtain the food 

they need to maintain a healthy lifestyle is essential for the millions of food insecurity 

households in the United States [2]. In 2017, 11.8% or what equates to 15 million 

households were food insecure sometime during the year [2]. Fortunately, the 

prevalence of food insecurity has trended down in recent years as shown in Figure 2. 

Although some scholars contribute the decline to inaccurate measurement and lack of 

representation of some food insecure groups, the decline may also be attributed in part 

to the multifaceted solutions being implemented to address this issue and the continued 

research into to this topic. Further, increased efforts have been made to promote public 

and health policy change to tackle this preventable public health concern [46].  

 However, despite the heightened awareness, food insecurity is still a reality for 

many people and comes with several detrimental nutrition and health outcomes across 

the lifespan. At the household level, food insecurity is associated with an increased 

likelihood of poor dietary patterns including lower intake of fruit, vegetables, and fiber, 

and increased intake of energy dense foods [46]. The Academy of Nutrition and 

Figure 2: Trends in Prevalence Rates of Food 

Insecurity and Very Low Food Security in United States 

Households form 1995-2017 
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Dietetics attributes this to food expenditures, with food secure households being able to 

spend more on food [46]. Further, many food insecure households rely on emergency or 

charitable food sources, such as food pantries which often lack diverse food options, 

making it difficult to access more nutritious foods [47].  

 A systematic review of food insecurity and dietary quality identified 26 articles 

identified relationships in both children and adults [48]. For youth, 16 articles were 

examined and found an adverse relationship between food insecurity and overall diet 

quality in both young children and adolescents [49, 50]. The association between food 

insecurity and vegetable consumption is mixed in research, however, fruit consumption 

is reported to have an inverse relationship with food insecurity [48]. Additionally, there is 

limited evidence regarding a clear relationship between food insecurity and childhood 

consumption of grains, sweets, sugar-sweetened beverages, or added sugar.  Further, 

there is only evidence of a relationship between dairy intake and food insecurity in 8-11 

year old boys [48, 51]. However, regarding specific vitamin and mineral intake in 

children, an inverse association has been reported for iron consumption in adolescents 

[52] and young children as well as vitamin B-6 in young children [48, 53].  

 Stronger interactions have been identified for food insecure adults. Of 13 

reviewed articles, an inverse relationship was identified between food insecurity and 

dietary quality [49, 54, 55]. Although not definitive in the childhood population as 

mentioned before, there is sufficient evidence on the relationship between lower fruit 

and vegetable consumption among food insecure adults, as well as dairy consumption 

among working-age adults, but not older (>60 years) adults [48, 56]. No connection is 

shown for grain intake, however limited research indicates an unfavorable relationship 

between food insecurity and fiber [57]. More specifically, food insecure adults had lower 

intakes of vitamins A and B-6 as well as calcium, magnesium, and zinc [48]. Therefore, 

it can be concluded that food insecurity plays a detrimental role in the nutritional quality 

of both youth and adults and could be a detriment to health.  

 Food insecure youth and adults are subject to a myriad of other problems, 

including cognitive, behavioral, mental and physical impairments. For youth, Gundersen 

and Zaliak (2014) reviewed the vast quantity of research and concluded that food 

insecurity is associated with higher risk of anemia, hospitalization, asthma, poorer 
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general health, and reduced oral health [58]. Further, food insecurity hampers children’s 

mental wellbeing with associations found between food insecure youth and increases in 

anxiety, depression, and suicidal ideation [59-61]. Additionally, food insecurity can 

cause cognitive and behavioral issues for youth, with many food insecurity youth 

displaying poor academic outcomes and aggression towards others in school [62-64]. 

This is stated to be true during all childhood years, from infancy throughout adolescence 

[65]. Therefore, children growing in food insecure situations face an uphill battle to 

succeed, with further possibility that food insecurity and the associated outcomes will 

translate into adulthood.   

 Similarly, studies show strong relationships between food insecurity and adult 

health outcomes. As with youth, food insecure adults are at risk for developing mental 

health illnesses [58, 66]. For example, mothers who are food insecure are more than 

twice as likely to develop a mental health illness [62]. Unlike children though, adults are 

more likely to develop a chronic disease in conjunction with food insecurity. From a 

2018 systematic review, food insecurity has been shown in the literature to be 

associated with chronic disease outcomes [67]. Of 51 studies, 82% (n=42) reported a 

positive association between increase in food insecurity and chronic disease occurrence 

[67]. This includes increased likelihood of diabetes, hypertension, heart disease, 

metabolic syndrome and chronic kidney disease among food insecure populations [67]. 

However, only 15 studies investigated the relationship between food insecurity and 

chronic disease independent of obesity. As obesity is a contributor to the development 

of chronic disease, it is essential to control for this within analysis of food insecurity and 

chronic disease. When controlling for obesity, chronic disease and food insecurity still 

demonstrate relationship, consequently, justifying the need to improve food security 

status among populations to aid in the prevention of chronic disease. However, this 

relationship is often bidirectional with poor health being both an outcome and risk factor 

for food insecurity [68].  

 Concluding from the current research, we summarize that food insecurity can 

have crimpling effects on the well-being of both youth and adults. Although prevalence 

has trended down in recent years, for the 15 million American households face food 

insecurity as part of their daily live, this is still a public health issue of dire importance. 
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Measuring Food Insecurity 

 The issue of hunger in the United States has been of national concern for many 

years, with government assistance programs being implemented as early as the 1930s 

with the start of the Food Stamp Program. It wasn’t until the mid-1980’s, however, that 

the government first attempted to measure the prevalence of food insecurity, using a 

single question on the Nationwide Food Consumption Survey [69, 70]. The attempt at 

quantifying the issue of food insecurity was expanded with the addition of the food 

insecurity questions in the Nutrition Examination Survey (NHANES III), although there 

was little consensus on the accuracy of the survey measure [70].   

 The development of valid food insecurity measurement was triggered with the 

enactment of the National Nutrition Monitoring and Related Research (NNMRR) Act in 

1990. This act required the United States Department of Agriculture (USDA) and 

Department of Health and Human Services (DHHS) to implement a ten-year 

comprehensive plan and included a recommendation for “a standardized mechanism 

and instrument(s) for defining and obtaining data on the prevalence of 'food insecurity' 

or 'food insufficiency' in the United States and methodologies that can be used across 

the NNMRR Program and at State and local levels.” In conjunction with representatives 

from federal agencies, academic institutes, and private organizations, the USDA and 

DHHS identified the conceptual basis for the first national survey of food insecurity, the 

Food Security Supplement (FSS). The FSS, introduced in 1995, was first administered 

as part of the Current Population Survey (CPS) and measured not only food insecurity, 

but also variables regarding food sufficiency, food expenditures, use of food programs, 

and other ways of coping with food insecurity.  

 Within the FSS is one of the most commonly known measures of food insecurity, 

the Household Food Security Survey Module (HFSSM) [71]. This survey tool includes 

18-items for households with children, or a 10-item option (also termed the Adult Food 

Security Survey) for households without children [72]. Questions in the HFSSM are 

shown in Table 1. In 2006, the USDA introduced ranges of food insecurity that are 
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commonly used today and include four categories, high food security, marginal food 

security, low food security, and very low food security. These are defined as follows:  

• High food security—Households have no problems, or anxiety about, consistently 

accessing adequate food 

• Marginal food security—Households have problems at times, or anxiety about, 

accessing adequate food, but the quality, variety, and quantity of their food intake 

were not substantially reduced 

• Low food security—Households reduce the quality, variety, and desirability of 

their diets, but the quantity of food intake and normal eating patterns were not 

substantially disrupted 

• Very low food security—At times during the year, eating patterns of one or more 

household members were disrupted and food intake reduced because the 

household lacked money and other resources for food.  

 Within these classifications, households that are characterized as high food 

security or marginal food security are deemed food secure and those characterized as 

low or very low food security are regarded as food insecure. The USDA has also 

introduced other modifications to their original survey [72]. These variations include a 6-

item short form of the food security survey module which helps ease respondent 

burden, a self-administered food security survey module for youth ages 12 and older 

which allows researchers to measure food insecurity among children without reliance on 

parental input, as well as translation into a Spanish format for use in more diverse 

populations [72-74].  

•  

  

Item Question Response Option 

HH2 (I/We) worried whether (my/our) food would run out before 

(I/we) got money to buy more. 

1. Often true 
2. Sometimes true 
3. Never true 

HH3 The food that (I/we) bought just didn’t last, and (I/we) didn’t 

have money to get  more. 

1. Often true 
2. Sometimes true 
3. Never true 

HH4 (I/we) couldn’t afford to eat balanced meals. 1. Often true 
2. Sometimes true 
3. Never true 

Table 1: United States Department of Agriculture (USDA) Household Food Security Survey Module (HFSSM) Questions 

and Response Options  

995-2017 
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AD1 In the last 12 months, did (you/you or other adults in your 

household) ever cut the size of your meals or skip meals 

because there wasn't enough money for food? 

1. Yes 
2. No (Skip AD1a) 

AD1a If yes above, how often did this happen? 1. Almost every month 
2. Some months but not 

every month 
3. Only 1 or 2 months 

AD2 In the last 12 months, did you ever eat less than you felt you 

should because there wasn't enough money for food? 

1. Yes 
2. No 

AD3 In the last 12 months, were you every hungry but didn't eat 

because there wasn't enough money for food? 

1. Yes 
2. No 

AD4 In the last 12 months, did you lose weight because there 

wasn't enough money for food? 

1. Yes 
2. No 

AD5 In the last 12 months, did (you/you or other adults in your 

household) ever not eat for a whole day because there 

wasn't enough money for food? 

1. Yes 
2. No (Skip AD5a) 

AD5a If yes above, how often did this happen? 1. Almost every month 
2. Some months but not 

every month 
3. Only 1 or 2 months 

CH1 (I/we) relied on only a few kinds of low-cost food to feed 

(my/our) child/the children) because (I was/we were) running 

out of money to buy food. 

1. Often true 
2. Sometimes true 
3. Never true 

CH2 (I/We) couldn’t feed (my/our) child/the children) a balanced 

meal, because (I/we) couldn’t afford that. 

1. Often true 
2. Sometimes true 
3. Never true 

CH3 (My/Our child was/The children were) not eating enough 

because (I/we) just couldn't afford enough food. 

1. Often true 
2. Sometimes true 
3. Never true 

CH4 In the last 12 months, since (current month) of last year, did 

you ever cut the size of (your child's/any of the children's) 

meals because there wasn't enough money for food? 

1. Yes 
2. No 

CH5 In the last 12 months, did (CHILD’S NAME/any of the 

children) ever skip meals because there wasn't enough 

money for food? 

1. Yes 
2. No (Skip CH5a) 

CH5a If yes above, how often did this happen? 1. Almost every month 
2. Some months but not 

every month 
3. Only 1 or 2 months 

CH6 In the last 12 months, (was your child/were the children) ever 

hungry but you just couldn't afford more food? 

1. Yes 
2. No 
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CH7 In the last 12 months, did (your child/any of the children) ever 

not eat for a whole day because there wasn't enough money 

for food? 

1. Yes 
2. No 

 

 The USDA tools are the only available survey measurements that have 

undergone rigorous testing and evaluation of psychometric properties [75]. However, 

there are other tools available to measure food insecurity, and encompass the other 

dimensions of this issue, that are used within the literature. A 2016 systematic review of 

food insecurity measurement identified 9 other survey tools [76]. Only one survey 

measured the dimension of food utilization, the Radimer/Cornell Scale [77]. This survey 

measures individual level food insecurity and is validated for use in an elderly 

population [77]. Similarly, only one survey measure captures the dimension of stability. 

The Kuyper past food insecurity survey instrument measures household food insecurity 

for a retrospective recall period of “as a child” [78, 79]. The remaining six tools measure 

access and include the Cornell Child Food Security Survey [80], Community Childhood 

Hunger Identification Project (CCHIP) tool [81], Hager two-item screener [82, 83], Girard 

four-point tool [84], Household Food Insecurity Access Scale (HFIAS) [85-87], and 

Townsend Food Behaviour Checklist [88]. These tools measure either household or 

individuals level food insecurity, except the Girard four-point tool which assess both 

levels of food insecurity. All tools rely on self-reported data and were developing using 

populations that were at risk for food insecurity (i.e. older adults, low-income families, 

adults with HIV).  

 All the aforementioned tools contain variations of food security questions but 

focus primarily on the financial constraints associated with obtaining food. 

Consequently, it is suggested that these tools may fail to identify the associated 

anxieties or detriments to diet quality and thus may underestimate the true prevalence 

of food insecurity. Further, the lack of validated survey tools in specific populations limits 

the understanding of the validity of these estimates. Different populations experience 

food insecurity in different manners and, as proposed by Wolfe, Frongillo and Valois 

when investigating food insecurity in the elderly [24], there is a need to fully 

conceptualize the food insecurity experience of a given population. Given these 
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findings, future research can help to validate these tools across diverse populations and 

different geographical regions.  

 

At Risk Populations and a Focus on Appalachia 

 Food insecurity is distributed disproportionately throughout the regions of the 

United States. Populations prone to 

food insecurity include households 

with children headed by single-

females, households that fall under 

185% of the federal poverty line, and 

minority households [89]. Many 

factors can contribute to the 

development of food insecurity among these populations including low educational 

attainment, poverty, and cost of living [89]. It has been reported that geographical 

regions, such as the Mississippi Delta and Appalachia, are subject to many of these 

factors and report higher prevalence of food insecurity among inhabitants [90].Further, 

as shown in Figure 3, and reported by the ERS, food insecurity prevalence is highest in 

the South region of the United States. Further, it has been reported that geographical 

regions, such as the Mississippi Delta and Appalachia, report higher prevalence of food 

insecurity among inhabitants [90]. Thus, inhabitants of these areas are subject to higher 

risk of food insecurity. Appalachia, in particular, is a region that has lagged behind the 

rest of the country in economic, social and health outcomes.  

 Food insecurity in Appalachia has been understudied, with limited peer review 

literature available. A preliminary Appalachian study of food security and perceived 

health in 2002 identified that 23% (n=1,006) of surveyed households were food 

insecure, compared to 10% national prevalence at the time [91]. Further study, in a 

Head Start program in Appalachia, found similar results with prevalence rates higher 

than the national average. Holben et al. surveyed 710 parents with a child in a Head 

Start program in 2004 and found that 48.8% of households were food insecure, which 

was three times higher than national average at the time (16.1%) [92]. As 

aforementioned, high levels of food insecurity can have consequences on the health of 

Figure 3: Variance in Average Prevalence Rates of Food Insecurity 

by Census Region in 2017 
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population, and this remains true in this study of Appalachians. Pheley, Holben, Graham 

and Simpson (2002) reported that food insecurity, even minimal levels, was a strong 

predictor of health within this population and most common within the young adult (20-

39 years) population [91]. Holben and Pheley (2006) further investigated this 

relationship between food insecurity and chronic disease risks [93]. Among food 

insecurity participants, higher BMIs, rates of obesity, and self-reported rates of diabetes 

were observed compared to those from food-secure households [93]. This is of specific 

importance for the Appalachian region as prevalence of these chronic disease including 

diabetes and obesity are consistently higher than that of the national average. If food 

insecurity is a mediating factor in chronic disease development, it is imperative to 

provide aid to this population to improve the health of the region.  

 The geographical differences in food insecurity may be attributed to the fact that 

some food insecure populations reside within food deserts. A food desert is an area with 

limited access to affordable nutritious foods, and while not always a determinant with 

food insecurity, heightens the risk for food insecurity situations [94, 95]. One of the main 

barriers presented for those who reside in a food desert is the increased distance 

required to access food [96]. This is of concern as previous research has shown that 

households residing a greater distance from a grocery store are at higher risk for food 

insecurity [97]. This situation may be particularly true for rural areas, which commonly 

have limited access to public transportation systems and greater distances to food 

supplies [98].  This relationship may be indicated in a 2018 study, by Hege et al., where 

Appalachian residents were asked to identity health issues in their community. From 

three focus groups, consisting of 24 participants in total, poor nutrition was identified as 

pressing health issue within Appalachian communities [99]. Participants stressed that 

access to nutritious food was included by the food environment, economic status, 

transportation, lack of cooking/gardening skills, and challenges with receiving 

government assistance [99]. Many of these factors identified are consistent with issues 

of living in a food desert.  

 Overall, this geographical variance makes these “at risk” regions and need to 

understand the challenges faced by residents within these regions and provide support 

for better outcomes. To overcome the systemic barriers these populations have faced 
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including poverty and low educational attainment, populations are also seeking 

opportunities to better themselves. One of the commonly perceived ideas to improve 

socioeconomic standing in today’s society is college degree attainment.  

 

College Student Demographics and Lifestyle 

 Enrollment in higher education declined slightly (1.7%) in 2018, however, 

enrollment numbers are still sizeable with an estimated 17,510,928 million students 

attending a 2- or 4-year institution [100]. Of those students, majority (70%) attend a 4-

year institution, although many no longer encompass the traditional student 

demographics thought to make up a 4-year college student [101]. In recent history, most 

traditional students (described as one who enrolls in college full time immediately after 

graduating from high school, is financially dependent on parents of guardians, and 

either does not hold a fulltime job while in college) would enroll at a 4-year institution, 

with non-traditional students enrolling at 2-year or community colleges [102]. However, 

students from disadvantaged socioeconomic backgrounds are starting to make up a 

large portion of the college demographic at both community colleges and 4-year 

institutions. For example, enrollment of students from households with an income at or 

below 130 percent of the federal poverty line has grown 11% in the past decade [101]. 

Therefore, the environment and student demographics at a 4-year institution are no 

longer what they used to be, and with this being the primary educational option of 

students, study of lifestyles among college students at 4-year institutions is imperative.   

 The financial burden of attending college has also changed throughout the years 

with increases in campus tuition and fees, cost of living, books and supplies, reliance of 

federal loans, and diminished funding for higher education assistance [101, 103-105]. 

Between 1984 and 2014, average tuition and fees for in-state students rose by $6,335 

for students attending public, 4-year institutions [103]. This trend has continued with 

cost of tuition continuing to rise in recent years, as shown in Figure 4 from the “Trends 

in Higher Education” reports [106].  
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While this trend can be detrimental to the financial situation of all students, those 

from limited socioeconomic standing or student who are financially independent are 

especially at risk. Although the federal government provides resources for financially 

disadvantaged students, such as the Federal Pell Grant Program, these financial 

allotments are less than the average cost to attend college [107]. The disproportion 

causes many students to be financially limited and a need to rely on financial 

management skills. However, young adults transitioning into college are often not 

equipped with the skills to maintain financial security [108]. Consequently, many 

students struggle to maintain financial balance that encompasses education costs, living 

expenses, and food. In qualitative studies with students, high cost of attendance has 

been identified as the primary cause of food insecurity [109]. Overall, the increasing 

cost of postsecondary education has shaped of an environment in which students 

struggle to obtain enough financial resources to maintain food security. Thus, food 

insecurity has become a harmful element in the lives of college students.  

 

Food Insecurity among College Students in the United States 

 The first peer-reviewed study of college food insecurity was published a decade 

ago and sparked interest in this public health issue. In 2009, Chaparro, Zaghloul, Holck, 

and Dobbs published their results from a 2006 study on the food insecurity prevalence 

among students at the University of Hawaii 

at Manoa [110]. Shockingly, the findings 

showed that student food insecurity 

prevalence was 21%; a rate higher than the 

national average at the time of 11% [111] 

and nearly three times higher than the 

average prevalence in the state of Hawaii 

(7.8%) [112]. This first study was 

monumental in establishing that food 

insecurity might be a challenge many 

college students face and set forth the 

precedence for investigation on other 

Figure 4: Trends in Tuition and Fees at Higher Education 

Institutions between 1988-2019 
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college campuses to follow. Since then, over 30 peer-reviewed articles have been 

published from across the United States on the issue of college food insecurity.  

 The prevalence of college food insecurity has been displayed in three systematic 

reviews to date, all with varying estimates based on inclusion criterion. The first 

systematic review, published in 2017 by Bruening, Argo, Payne-Surges, and Laska [3], 

reviewed both peer-reviewed and grey literature that assessed the prevalence of food 

insecurity among students in higher education. Authors of this review utilized all 

available literature published between January 2001 and August 2016, resulting in 18 

peer-reviewed (9 United States and 9 International universities) and 41 grey literature 

(37 United States and 4 International) sources for review. Average food insecurity 

prevalence among peer reviewed studies was 42.0% and ranged from 12.5% at the 

University of KwaZulu-Natal [113] to 84% at the University of the Free State [114]. 

However, these outliers are from outside the United States, therefore, when including 

only peer-reviewed studies from the United States, prevalence ranged from 14.1% at 

the University of Alabama [115] to 58.8% at Western Oregon University [28], with an 

average of 33.2% for eight studies. This is similar to the grey literature average of 35% 

prevalence.  

 A following review on food insecurity was published in February of 2018 by Lee 

et al [21]. Authors took a narrative approach and provided additional insight on the 

quality of studies, using the Quality Assessment Tool for Quantitative Studies [116]. 

Similar to Bruening et al., this review included both domestic and international studies 

but did not specify between their definition of peer-reviewed and grey literature. Food 

insecurity prevalence of the 37 studies included demonstrated a wide margin in 

estimates ranging from 9-89%. When excluding international studies, prevalence from 

21 studies showed an average food insecurity prevalence of 40.4% and ranged from 

15% at the University of Maryland [29] to 61.9% at the City University of New York 

[117]. All studies included in this review were rated weak on the quality assessment, 

which took into account selection bias, study design, confounders, blinding, data 

collection methods and withdrawals/drop-outs.  

 The most recent review, June 2018, by Nazmi et al. aimed to synthesize the 

prevalence of food insecurity among students attending higher education institutions 
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and utilized strict inclusion criteria to capture only higher quality studies. Included 

studies must have collected primary data on food security prevalence, utilized random 

or representative sampling strategies, and utilize a USDA food security assessment 

tool, thus the number of included studies was reduced to eight studies. Unweighted 

mean prevalence of food insecurity was 43.5% across the eight studies included and 

ranged from 21% at the University of Hawaii at Manoa [110] to 58.8% at Western 

Oregon University [28].  

 Due to the variance in these reviews, it is difficult to get an exact estimate of the 

prevalence of food insecurity among college students, although it is clear the food 

insecurity rate is consistently higher than the national average. These reviews are 

limited for the purpose of this dissertation due to a few factors. First, the prevalence is 

often inclusive of community colleges, which as mentioned previously, may represent a 

different population compared to students at 4-year institutions. Further, the mix 

between peer-reviewed and grey literature weakens the validity of the studies included. 

Lastly, a large portion of the peer-reviewed food insecurity literature has been published 

in 2017 and 2018 and not included within these reviews. 

 To gauge a more accurate estimate that encompasses all currently published 

peer-reviewed studies, a current literature review was completed for this dissertation to 

include all studies that measured food insecurity at a 4-year institution. One peer-

reviewed study was not included in this estimate as the qualitative study methods were 

not adequate for comparison against quantitative studies [118]. Of 31 published studies, 

the average food insecurity prevalence is calculated to be 36.1%. Similar to previous 

reviews, the highest prevalence again at Western Oregon University (58.8%). The 

lowest prevalence, 11%, was in recent manuscript on the prevalence of food insecurity 

among college athletes at the University of Mississippi [119]. This average estimate is 

lower than that of the previous reviews, suggesting that prevalence among students at 

4-year institutes may be lower than that of community college students. However, it is 

vital to note that a few of these studies utilize singular populations on campus (those 

using the campus food pantry, student athletes, etc.) and differing survey methods that 

may fluctuate the food insecurity estimate and further may not generalize to the student 

population as a whole.  Additionally, as mentioned above, validated survey tools are 
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lacking in specific populations. Particularly, in the college population, there is limited 

understanding of college student’s interpretation of the USDA food security questions to 

gauge survey validity among college students. Current research is targeting this issue, 

see Appendix D, and trying to fill the gaps in survey tools for the college population.  

 Further, these studies fail to encompass all regions of the United States. Current 

peer-reviewed college food insecurity literature contains data from students in 19 states, 

including Alabama [27, 115], Arizona [25, 120], California [109, 118, 121, 122], Florida 

[123], Hawaii [110], Illinois [124], Maryland [29], Massachusetts [125], Michigan [24], 

Mississippi [119], New Hampshire [126], North Carolina [26, 127], Ohio [128-130], 

Oregon [28, 131], Tennessee [132], Texas [108, 133, 134], Wisconsin [135, 136], and 

West Virginia [137]. Other states have been represented in grey literature including 

Alaska [138], Arkansas [139], Minnesota [140] and New York [117]. However, only five 

of these studies have been conducted in the Appalachian region [26, 27, 115, 132, 137], 

consequently making the Appalachian region well represented in college food insecurity 

literature. As mentioned above, the Appalachian region is subject to poor health 

outcomes and prone to higher rates of food insecurity, therefore investigate of college 

food insecurity in this region is pertinent and should be targeted moving forward.  

 

Risk for College Food Insecurity 

 Previous research has taken an interest on understanding the determinants of 

food insecurity among the college population. The Government Accountability Office 

(GAO) released a report to congressional requestors, entitled “Food Insecurity: Better 

Information Could Help Eligible College Students Access Federal Food Assistance 

Benefits” in December 2018 [141]. Authors of this report identified key risk factors to 

include when studying food insecurity; these being disability status, first generation 

student, former foster youth, housing insecurity, income, single parent status, and 

SNAP enrollment [141]. These risk factors encompass much of what has been 

expressed in the college food insecurity literature [28, 29, 108, 126, 129, 131, 142]. 

However, other variables have been identified that may be of interest, despite not being 

included in the GAO analysis.  
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 A demographic variable identified as a potential risk factor for college food 

insecurity, similar to national food insecurity, is race/ethnicity. College students that 

classify as minority status have been identified in multiple studies to have higher 

prevalence of food insecurity [24, 29, 110, 115, 123, 124, 129, 131, 136, 143]. 

Specifically, African American students have been identified as more likely to be food 

insecure than students from other races or ethnicities [29, 124], with Phillips, McDaniel, 

and Croft (2018) reporting that African American students had 2.9 times higher odds of 

being food insecure compared to their White counterparts [129]. Students who identify 

as Hispanic [108, 131, 143] and Pacific Islander [110] have also been reported to have 

increased risk for food insecurity. Lastly, El Zein, Mathews, House, and Shelnutt (2018) 

reported that international students are more likely to be food insecure compared to 

both in-state and out-of-state students in Florida [123]. Therefore, students of minority 

status may require additional assistance to prevent food insecurity during college.  

 In addition to minority status, some recent literature suggests that students raised 

in food insecure households are more likely to be food insecure in college [132, 136, 

143]. Martinez, Webb, Frongillo, and Ritchie (2018) reported that in a sample of 8,705 

students, about one fifth reported food insecurity during childhood. Of those students 

with experience of childhood food insecurity, a significant proportion of students were 

currently food insecure (43%). Broton, Weaver, and Mai (2018) corroborated this finding 

between childhood food insecurity and experiences during college, stating that those 

who grew up food insecure had a 40% chance of experiencing food insecurity during 

college [136]. When engaging qualitatively with students, authors reported that growing 

up where “there wasn’t food in the house” contributed to complex relationships with 

food, including appetite changes and anxiety, for college students once on their own. 

Lastly, Wooten, Spence, Colby and Anderson Steeves (2018) found that history of food 

insecurity as a child was the strongest predictors of food insecurity among college 

students [132]. In a study of 4842 students, those with previous food insecurity were 

4.78 times more likely to be food insecure compared to students who did not experience 

food insecurity before college [132]. Thus, it may be important to screen college 

students entering college for history of food insecurity to identify at risk students in 

college.  
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 Financial aid could be thought to provide support against food insecurity by 

affording students a source of financial support, however, the literature suggests that 

receiving financial aid increases the likelihood that a student will become food insecure 

[26, 29, 115, 120, 123, 124, 126, 132, 142, 143]. Some studies only investigate whether 

a student receives financial aid or not [26, 29, 115, 143], with Davidson and Morrell 

(2018) indicating that students who receive financial aid are 1.8 times more likely to be 

food insecure. Other studies look more in-depth, indicating that loans that require 

repayment may specifically increase risk [124, 132, 142]. Wooten et al. (2018) indicated 

that students with loans requiring repayment were 1.4 times more likely to be food 

insecure. Knol, Robb, McKinley, and Wood (2018) stated that the amount owed also 

plays a role in food insecurity risk, with students who owe between $1,000-$9,999 being 

1.4 times more likely to be food insecure and those who owe $10,000 or more being 2.9 

times more likely to be food insecure compared to students who do not have financial 

aid debt. Other forms of financial aid, such as needs based assistance (i.e. Pell Grant), 

have been indicated to increase risk of food insecurity among students [120, 123]. 

Overall, this suggests that students who receive financial aid may require additional 

resources to prevent food insecurity during their college career.  

 The prevalence of food insecurity throughout the academic years has also been 

studied. Undergraduates have be reported in multiple studies to have increased 

likelihood of food insecurity compared to graduate students [24, 123, 132]. Mirabitur et 

al. (2016) first reported this relationship and found that undergraduate students were 

3.13 times more likely to be food insecure compared to graduate level students. This 

relationship has been confirmed by El Zein et al. (2018) and Wooten et al. (2018), both 

stating that when compared to graduate students, undergraduate students are 

significantly more likely to be food insecure. Specific academic years have been 

identified within studies, although they are not consistent, highlighting significant 

differences between freshman [144] and senior [26, 132] standing students compared to 

graduate level students. However, Chaparro et al. (2009) found no significant difference 

between academic year (undergraduate vs graduate) [110], indicating that this 

relationship might not be present on every campus.  
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  College students living arrangements have also been speculated to impact 

student food security status. Multiple studies have found relationship between living on 

or off campus and risk of food insecurity [110, 123, 129, 134, 136]. Specifically, students 

living off campus have been reported to have higher risk of food insecurity compared to 

those living on campus [123, 134, 136], with the exception of those who live off campus 

with their parents or guardians [110, 124]. The proximity housing is to campus is 

reported to play a role, as Phillips et al (2018) reported that students that live within 

walking distance were 2.9 times more likely to be food insecure compared to those who 

live on campus but those who live outside of walking distance had lower odds of 2.4 

times greater risk compared to those on campus [129]. Additionally, students who live in 

housing that does not provide food provision (i.e. dining hall, fraternity house, etc.) are 

more likely to be food insecure. These studies indicate that it may be warranted to 

provide additional resources and investigation to students who live off campus.  

 Other variables have been identified as having a significant association with 

college student food security status but are much more inconsistent within the literature. 

These variables include age [129, 143], gender [24, 26, 131], cooking and food 

purchasing behaviors [26, 133], having a meal plan [132, 134], and level of employment 

[28, 132, 145]. As there is no clear consensus within the literature, more research is 

needed before it is understood if a relationship exists among these variables and 

college students who experience food insecurity.  

 

Impacts of Food Insecurity on College Students  

 The impact food insecurity has on college student well-being has been studied 

and includes detriments on physical and mental health, coping behaviors, academic 

outcomes and dietary intakes.    

 Health among college students is heavily studied, but studies particularly focused 

on food insecurity’s impact on college student health outcomes are more limited. 

Patton-Lopez, Lopez-Cevallos, Cancel-Tirado, and Vazquez (2014) reported that 

students reporting their health  to be fair or poor were 2.1 times more likely to be food 

insecurity [28]. This finding was reiterated by McArthur, Ball, Danek, and Holbert (2018) 

who stated that fair and poor health responses were 3 times greater among food 
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insecure students [26]. These authors also described that food insecure students were 

more likely to be categorized as overweight and obese[26], which may contribute to 

their poor health perceptions. The mental health of food insecure college students is 

also a concern, with food insecure college students exhibiting signs of depression and  

anxiety [25, 29, 122, 137]. Bruening et al. (2016) reported that food insecure freshman 

were 3 times more likely to report signs of depression [25]. Wattick, Hagedorn, and 

Olfert (2018) found similar results with food insecurity increasing the odds of depression 

in male and female college students [137]. Additionally, food insecurity was reported to 

increase the odds of anxiety in both genders of college students [137]. It is further 

suggested that this poor mental health status may be a mediating factor between food 

insecurity and other negative outcomes, including poor academic performance [122].  

 

 Several studies have examined the relationship between food insecurity and 

college student academic accomplishments. It has been reported that food insecure 

college students are more likely to have lower GPA’s compared to their food secure 

counterparts [28, 122, 124, 127, 129, 132, 143, 145]. Phillips et al. (2018) reported that 

food insecurity is associated with a 0.17 point lower GPA [129]. Patton-Lopez et al. 

(2014) found that college students reporting above a 3.0 were 60% less likely to be food 

insecure and Wooten et al. (2018) further stated that students reporting below a 3.0 

were 2.9 times more likely to be food insecure compared to students with higher a GPA 

[28, 132]. Beyond GPA, other authors have investigated food insecurity’s impact on 

college students’ academic behaviors [26, 33, 145]. McArthur et al. (2018) utilized a 4-

item Academic Progress Scale (APS) to measure college students perceived academic 

performance [26]. Authors reported that food insecure students were less likely to rate 

their overall academic progress as excellent or good and have a significantly lower total 

APS score. This poor academic performance can not only interfere with a college 

students progress towards degree attainment but may derail it all together. Van 

Woerden, Hrushchka, and Bruening (2018) followed freshman throughout their first year 

of college and reported that food insecure students were 28% less likely to be enrolled 

the following year compared to food secure students [145].  
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  The health of food insecure college students may also be impacted by the 

dietary behavior among this population. The dietary quality of college students is 

suggested to be lacking in nutritional diversity, with the young adult age range exhibiting 

worst dietary habits compared to all other age groups [146]. Food insecurity may 

exacerbate these poor dietary behaviors among college students. Mirabitur et al. (2016) 

investigated college student fruit and vegetable intake and reported students with high 

food security status ate mean 4.9 daily servings while students with very low food 

security status ate mean 4.3 daily servings [24]. Beyond servings, McArthur et al. (2018) 

investigated the composition of meals being eaten by college students. Authors 

reported that food insecure students reported limited dietary diversity with majority of 

their daily energy intake coming from grains and dairy consumption [26]. Further, 

Bruening, van Woerden, Todd, and Laska (2018) stated that food insecure students 

were 33% less likely to have frequent breakfast consumption, 55% less likely to have 

frequent evening meal consumption and 32% less likely to have healthy eating habits 

on campus [120]. These poor dietary outcomes among college students may be 

explained by lack of knowledge and skills to prepare meals, with these deficits being 

more pronounced among food secure students. Knol, Robb, McKinley, and Wood 

(2018) conveyed that students with very low food security status had significant lower 

cooking self-efficacy and food preparation scores when compared to food secure 

counterparts [147]. However, this may also highlight the economic limitations faced by 

food insecure students, and thus be impacted by poor financial skills. McArthur et al. 

(2018) highlighted that food insecure college students often spend money on non-food 

items instead of purchasing food, including purchases of gasoline, car repairs, and 

alcohol [26], with similar findings by Cuy Castellanos and Holcomb (2018) in which 

students prioritized alcohol purchases [130]. Similar to cooking skills, food insecure 

college students are reported to have low self-efficacy regarding money management 

which may explain their poor purchasing habits [108]. Thus, food insecure college 

students may benefit from education on basic life skills, such as food preparation and 

money management, to develop the skills necessary to maintain a food secure lifestyle.   

 The college student population is suggested to develop behavioral patterns to 

cope with the stress of their environment [148]. Specifically, research suggests the food 
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insecure students often rely on a myriad of healthy and unhealthy coping strategies. Lee 

et al. (2018) summarized the coping strategies food insecure students rely on into three 

categories: food management, income management, and social and community support 

[21]. Food management coping strategies included eating less frequent or smaller 

meals [121, 149], skipping meals all together [121, 149], buying cheaper foods [26, 109, 

131, 149], sharing food with roommates [26, 131], and increasing fluid intake to repress 

hunger [149].  Income management coping strategies included using credit to purchase 

food [115], increasing work hours [26, 109, 131, 149], delaying bill payments [131], 

applying for government assistance [115], and selling possessions [131, 149].  Lastly, 

social and community support coping strategies relied on by students included 

borrowing money or foods from friends or relatives [109, 131], using food pantries [115, 

131], lived with others [26], and attending events on campus with free food [109, 131, 

149]. Long-term reliance on unhealthy coping strategies, such as skipping meals, may 

impact student’s health due to poor dietary intake. Further, the stress of reliance on 

numerous coping strategies may hinder a student’s mental well-being and contribute to 

poor academic performance in this population.  

 Overall, food insecure students are subject to factors that impact their well-being. 

Therefore, colleges and universities are employing programs to address campus food 

insecurity and provide student resources to succeed [150].  

 

Aid for Food Insecure Students 

 The increase in awareness and acknowledgment of campus food insecurity has 

come with the increase in campus-based food security programs. These programs are 

created with the intent to alleviate the burden on food insecure students and provide a 

resource to move toward a food secure environment for all student well-being. The most 

commonly implemented strategy is the establishment of campus food pantries [36]. 

Most campus food pantries are designed to provide supplemental and emergency food 

assistance to students. The College and University Food Bank Alliance (CUFBA) has 

championed the national development of college food pantries by supporting both 

existing and emerging campus food banks and pantries through the provision of 

resources on fundraising and student-run management [151]. Through their 
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organization, they have built a member base of 640+ college and university-based food 

banks providing support to students across the United States [151]. Developing a food 

pantry on campus involves partnerships on many levels, often including both 

administrative, student, and community buy-in [128, 152]. Long-term evaluations of food 

pantries on college campuses are lacking, however food pantry stakeholders have 

identified they meet student needs by prioritizing areas (i.e. support, partnership, 

awareness, etc.) specific for campus [107].  

 Other initiative programs to address campus food insecurity include campus 

gardens, farmers markets, and meal swipe programs [36]. Measurement of the success 

of these programs at alleviating campus food insecurity is limited. To date, authors of 

one study have evaluated the impact of a campus meal swipe program [150]. Novak 

and Johnson (2018) found that food insecurity students who received assistance with 

meal swipes demonstrated better academic outcomes compared to students who were 

waitlisted to receive swipes [150]. This findings support the use of meal swipe programs 

on campus and can serve as an alternative method, beyond food pantries, to provide 

support to students in need. Additionally, these alternative programs can increase the 

dietary diversity of students, as food pantries are often limited to non-perishable items 

and lack fresh fruits and vegetables. Manry, Mills, and Ochs (2017) presented a case 

study of establishing a campus garden and highlighted the contribution this garden had 

on the offering of the campus food pantry [153]. Therefore, food insecurity students can 

receive both non-perishable and perishable items to improve the nutritional quality of 

their diets which may prevent some of the associated physical and mental health 

factors.  

 

Conclusion 

 This summation of literature accentuates the issues of food insecurity in the 

United States, but specifically among college students. Research is lacking among 

college students attending 4-year institutions in health disparate regions, such as the 

Appalachian region, where food insecurity rates are heightened. Understanding the 

characteristics and behaviors of food insecure students in this region will guide the 

implementation of food insecurity programming on campus.
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Introduction 

 Chapter 3 will provide a description of the research methodology used to address 

research questions for this investigation of food insecurity prevalence and behaviors of 

college students in the Appalachian and Southeastern regions of the United States. 

Data collection methods will be described in further detail along with associated 

hypothesis. Study design, data gathering, instruments and variables measured, and 

data analyses will be explained. As different methodologies were utilized for aim 3, each 

section will describe aim 1 and 2 together and aim 3 independently. This study was 

approved by the Institutional Review Board (IRB) at West Virginia University 

(1802980009). 

 

Sample and Data Collection 

Aim 1 and 2 

 Collaborating universities completed IRB requirements at their university. Cross 

sectional, online survey data collection was utilized. Surveys were distributed to 

students attending 10 public universities in the Appalachian and Southeastern Regions 

between Spring 2016 and Spring 2018. The only inclusion criterion was current 

enrollment at one of the participating universities. Methodologies varied at each 

university to fit the needs of their campus and IRB requirements. Convenience or 

random sampling was used at each university and recruited through emails and campus 

announcements. All universities distributed the survey for student completion via 

Qualtrics (Qualtrics, Provo, UT), except one university which used CampusLabs 

(CampusLabs, Buffalo, NY). Informed consent was completed online by all students as 

a requirement to progress on the survey platform. Incentives also varied at each 

university and ranged from $25-$100 gift cards. Students who elected could provide 

their contact to be entered into a drawing for a gift card.  

 

Aim 3 

 Online survey data collection was utilized to capture feedback on the 

WISH4Campus toolkit. Experts from land-grant universities were chosen to provide 

feedback on the WISH4Campus toolkit. Experts were identified from search of each 
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university’s website. Name, organization, title, phone, and email of each expert was 

collected as available and input in an excel sheet. Identified contacts received an 

invitation email to participate in the evaluation. Informed consent was completed online 

by experts prior to beginning the survey evaluation. Once consent was obtained, the 

expert was provided the option to download a PDF version of the WISH4Campus 

Toolkit and complete the feedback survey. Participants were not paid for their feedback 

but could provide their email to be entered for a chance to win one of two, $200 gift 

cards. Winners of the gift cards were selected through random generation in excel.  

 

Measures 

Aim 1 and 2 

 The full survey was developed by an Appalachian Multistate Collaborative and 

included previously validated tools as well as measures specific to the target population. 

This survey included demographic, behavioral, health, and economic independent 

variables. The dependent variable was food security status and was measured using 

the United States Department of Agriculture Adult Food Security Screener (USDA 

AFSS). Details of the measures used in Aim 1 and 2 of this dissertation are as follows: 

 

United States Department of Agriculture Adult Food Security Screener: This ten-

item food security screener is validated through the USDA and a common method for 

distinguishing between food secure and food-insecure individuals. The AFSS is a 

component of the USDA Household Food Security Survey Module (HFSSM) but 

excludes the eight questions regarding children in the household [72]. Responses are 

grouped into four categories based on affirmative responses into high, marginal, low, 

and very low food security classification as shown in Table 1. Low and very low food 

security categories are combined to represent food insecure respondents.  

 

 

Category USDA Definition Affirmative 

Responses 

Table 1: United States Department of Agriculture (USDA) Labels to Describe the Categories of Food Security   

995-2017 
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High Food 

Security 

No reported indications of food-access problems or limitations. 0 

Marginal Food 

Security 

One or two reported indications—typically of anxiety over food 

sufficiency or shortage of food in the house. Little or no 

indication of changes in diets or food intake. 

1-2 

Low Food 

Security 

Reports of multiple indications of disrupted eating patterns and 

reduced food intake. 

3-5 

Very Low Food 

Security 

Reports of multiple indications of disrupted eating patterns and 

reduced food intake. 

6-10 

 

Coping Strategies Scale (CSS): The CSS is a 29-item scale that examines how often 

students used coping strategies to obtain food in the past 12 months [26]. The coping 

questions encompass four topics: saving, support, food intake/access and selling. 

Support questions ask if students take fewer classes, use less utilities, share housing 

and food responsibilities with others, plan or stretch meals, use coupons, or skimp on 

medications or medical appointments. Support questions include if students engage in a 

research study/clinical trial to receive money for food, borrow money from family or 

friends, attend functions with free food or where you “pay when you can”, obtain food 

from a food bank, food pantry or assistance program, visit family on weekends to bring 

back food to school, work one or more part/full time jobs or used a credit card to buy 

food. Food intake/access questions ask if students consume more than normal when 

food is abundant, take extra food from on-campus dining halls, eat less healthy meals to 

increase intake, purchase processed foods, find food in a dumpster or trash, or barter 

services/items for food. Selling questions ask if students have ever sold textbooks, 

personal possessions, blood/plasma or sperm/eggs to obtain food. Student response 

options are never (1), sometimes (2), or often (3) and summed for a total CSS score. 

Higher CSS scores indicate an increased reliance on coping strategies to obtain food. 

CSS questions are shown in Appendix B, question 12. 
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Money Expenditure Scale (MES): The MES is an 8-item tool that measures the 

spending habits of college students. Specifically, the MES assesses how often in the 

past 12 months students spent money on other items instead of using the money to 

purchase food [26]. The items assessed for monetary purchases included substance 

purchases (i.e., alcohol, cigarettes, and recreational drugs), transportation (i.e., public 

transportation fees, car repairs, and gasoline), pet care, and tattoos. Student response 

options are never (1), sometimes (2), or often (3) to purchasing these items and are 

summed for a total MES score. Higher MES scores signify an increased money 

expenditure for items that are not food. MES questions are shown in Appendix B, 

question 11.  

 

Academic Progress Scale (APS): The APS evaluates academic behaviors using 4-

items that capture students perceived academic performance [26]. Questions pertain to 

a student’s class attendance, attention span, understanding of the concepts taught in 

class, and progression towards graduating on time. Reponses options include excellent 

(4), good (3), fair (2) and poor (1). Responses are summed with higher APS scores 

indicating a student has a better perception of their academic behaviors. Grade point 

average (GPA) was also self-reported by students as an indicator of academic progress 

but assessed separately from the APS. APS questions are shown in Appendix B, 

questions 24-27. 

 

Socioeconomic Status: Variables to distinguish demographic characteristics include 

gender, home region (e.g., Midwest, Northeast, etc.), age, marital status, ethnicity, 

dependents, student status, school year, housing, car ownership, and utilization of 

public transportation. Health related questions include self-reported health status, 

having health insurance and body mass index (BMI) (calculated from self-reported 

height and weight). Also encompassed are two questions with a culinary focus 

regarding how often students cooked for themselves and how they would rate their 

cooking skills. Lastly, economic variables assessed if students receiving financial aid, 

employment status, and purchase of a meal plan.  
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Aim 3 

 The evaluation survey was a modified version of a previous toolkit development 

survey [40]. Modifications were made to the survey to encompass the topics of the 

WISH4Campus toolkit and included both open and close ended questions. The   27-

item survey included six demographic questions, five questions about the expert’s 

perception of food insecurity issues on college campuses and their knowledge of food 

insecurity on their own campus, and 11 questions addressed specific toolkit 

components including rating of the toolkit layout, content, and initiatives, barriers to 

using the toolkit, areas that worked well and suggested improvements.  

 

Analysis 

Aim 1 and 2 

 All analyses for aim 1 and 2 were performed using JMP and SAS software 

(JMP®, Version Pro 12.2, SAS Institute Inc., Cary, NC, Copyright ©2015; SAS®, 

Version 9.4, SAS Institute Inc., Cary, NC, Copyright ©2002-2012). Aim 1 was to 

investigate the correlates and behavioral consequences of food insecurity on college 

students in the Appalachian region. The aim 1 hypothesis was that food insecurity rates 

at a school within Appalachia, West Virginia University, will be greater than national 

average and food insecure students will display unique behaviors compared to food 

secure students. Aim 2 was to expand upon aim 1 and conduct a regional investigation 

of college food insecurity in the Appalachian and Southeastern regions of the United 

States. The hypothesis for aim 2 was that student food insecurity prevalence at all 

universities in the regional analysis will be greater than national average and food 

insecure students will display unique behaviors compared to food secure students. 

Descriptive statistics were computed for all demographic, health, and economic 

variables and stratified by food security status. Pearson Chi-square analyses were used 

to determine bivariate associations of food secure and food-insecure students and all 

categorical variables. Wilcoxon analysis was used due to lack of normality for bivariate 

associations between food security status and continuous variables. Investigation of 

behavioral influences of food insecurity were tested in a forward selection logistic 
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regression model, with all variables significant from bivariate analyses input in the 

model. Significance criterion alpha for all tests was 0.05. 

 

Aim 3 

 Aim 3 utilized mixed methods analyses, with quantitative analyses performed in 

JMP (JMP®, Version Pro 12.2, SAS Institute Inc., Cary, NC, Copyright ©2015). 

Quantitative analysis included descriptive statistics and frequency analysis. Content 

analysis was used to analyze qualitative data. Coding occurred in Qualtrics (Qualtrics, 

Provo, UT, USA) with some in vivo codes guided by the Normalization Process Theory 

(NPT) and the rest were based on subjective assessment of the content. Codes were 

reviewed multiple times and categorized into a major theme and subthemes. Each 

major theme also contained recommendations that were coded separately from 

subthemes. A second researcher reviewed all themes to make sure both reliability and 

validity of results occurred. If discrepancies arose both qualitative reviewers discussed 

the coding and collectively deciding on themes. The hypothesis was that experts 

(>80%) would find the toolkit as a useful means to improving college food security.  

 

Limitations of the Study 

 Utilization of a cross-sectional study design for aim 1 and 2 allowed for cost 

efficient and timely data collection of multiple variables to help initiate the investigation 

of food insecurity in the Appalachian and Southeastern Regions. However, this 

methodology is not without limitations. While sample sizes were sufficient for analysis, 

respondents may not be representative of all students within the Appalachian and 

Southeastern regions and should not be generalized as such. Causation is not able to 

be inferred, thus this research will highlight a relationship between food insecurity and 

other variables with no inference of cause or effect. Aim 3 is limited by data collection 

from experts on land-grant universities which may provide different insight than experts 

from community colleges, private institutions, historically black colleges and universities 

(HBCUs), and international institutions. Further limitations of the overall studies will be 

described in Chapter 7.



 39 

 

Chapter IV: Food Insecurity and 

Behavioral Characteristics for Academic 

Success in Young Adults Attending an 

Appalachian University
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ABSTRACT 

Food Insecurity and Behavioral Characteristics for Academic Success 

in Young Adults Attending an Appalachian University 

RL Hagedorn1, MD Olfert1 

1West Virginia University, Davis College of Agriculture, Natural Resources and Design, 

Division of Animal and Nutritional Sciences, Department of Human Nutrition and Food 

Background: In order to investigate the impact of food insecurity on college students in 

a highly health disparate region we (1) assessed the prevalence of food insecurity 

among young adults at a large, rural university in Appalachia, and (2) investigated the 

relationship between food insecurity and behavioral characteristics including academic 

performance, coping strategies, and money expenditure. 

Methods: A cross-sectional design was used to capture a representative sample of 

young adults attending a large, central Appalachian university in Fall 2016. The United 

States Department of Agriculture (USDA) Adult Food Security Survey was used to 

measure food insecurity. Independent variables include money expenditure (MES), 

coping strategies (CSS), academic performance (APS), and demographic, health, 

economic and culinary variables. 

Results: Participant responses (n = 692) showed one third (36.6%) of respondents 

were food-insecure. Students with higher scores for MES and CSS had significantly 

higher odds of being food-insecure (odds ratio (OR) = 2.07; 95% confidence interval 

(CI) 1.81 to 2.38 and OR = 1.20; 95% CI 1.16 to 1.23, respectively). The odds of high 

APS scores (OR = 0.79; 95% CI 0.73 to 0.86) were inversely related to food insecurity. 

Results of the logistic regression showed MES, CSS, health, and school year remained 

a significant predictor of food insecurity in college students. 

Conclusion: These findings suggest behavioral differences in terms of coping 

strategies, money expenditure, and academic progress among food-insecure students 

and can be used to identify and target at-risk students to promote student food security 

and well-being. 

  



 41 

Introduction 

Nearly thirteen percent (15.8 million households) of Americans were food-insecure at 

some point in 2015 [154]. The risk of food insecurity is affected by socioeconomic status 

[155, 156], ethnicity [157], educational attainment [158],  and geographic location [16, 

159]. Food insecurity has been shown to be associated with inadequate diet [47, 160-

162], poor health [23, 158, 163], lower cognitive and academic performance [65, 148, 

164-166], and higher rates of mental health and substance use disorders [163, 167-171].  

Indeed, food insecurity is related to poor physical, cognitive, and emotional health in all 

age populations. 

Maintaining optimal health and well-being during college is especially important 

because it is related to academic achievement and degree attainment [148]. However, 

until recently, little scientific work has examined food insecurity in the young adult 

population attending college. Previous research on college campuses shows food 

insecurity prevalence is higher than the national average, with a wide range of 14–59% 

of the student population classified as food-insecure [172]. In addition to identifying 

prevalence, many of these studies examined correlates of food insecurity among the 

young adult population, showing food insecurity as it relates to income or financial aid 

status [28, 115], government assistance [28, 30], employment status [117], and living or 

housing arrangements [30, 110].  

The effect of food insecurity on college students’ behaviors and academic 

achievement has been minimally investigated [23, 33, 172]. In response to the stress of 

college, many students develop behavioral patterns to cope with their environment [148]. 

Broton and Goldrick-Rab reported that students were more likely to rely on coping 

behaviors such as changing eating habits, borrowing money, or postponing bill payments 

to make ends meet [173]. However, this study reported the percent of the student 

population displaying coping strategies, but failed to determine whether food-insecure 

students displayed these coping behaviors more often [173]. In addition to coping 

strategies, food-insecure students are likely to have different spending behaviors. The 

role of food insecurity on academic progress and student-reported behaviors is largely 

unknown.  
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As previously stated, residing in geographically rural areas can increase the risk of 

being food-insecure. A systematic review of food insecurity studies on college campuses 

included samples from an urban southwestern university [25], urban southeastern 

university [115], rural western university [28], and pacific island university [110] but lacked 

studies of colleges or universities from the Appalachian region [3]. Appalachia is 

recognized for being unique from the rest of the country in terms of economic, health, and 

academic characteristics [174]. Specifically, in regards to higher education, while 

Appalachia has improved in degree attainment in recent decades, the percent of adults 

with bachelor degrees is still 7% below the national average [8, 175]. With the suggested 

impact of food insecurity on educational attainment, it is important to investigate the 

prevalence of food insecurity among young adults attending college within Appalachia to 

promote degree fulfilment. 

The objectives of the present study were to (1) assess the prevalence of food 

insecurity among young adults attending college at a large, rural university in Appalachia, 

and (2) investigate the relationship between food insecurity and behavioral characteristics 

including academic performance, coping strategies, and money expenditure.  

 

Methods 

Study Design 

This cross-sectional study examined a sample of young adults attending a large, 

Appalachian university in fall 2016, as part of a larger research project in conjunction with 

seven other universities in the Appalachian and Southeastern regions of the United States 

[26]. Participants were currently enrolled college students. All subjects gave their written 

informed consent for inclusion before they participated in the study. The study was 

conducted in accordance with the Declaration of Helsinki, and the protocol was approved 

by the Institutional Review Board at West Virginia University (170350219). 

 

Participants and Procedures 

A nonprobability sample of undergraduate and graduate students attending a large, 

land grant university in central Appalachia was recruited during the fall 2016 semester. 

All graduate and undergraduate professors teaching a fall 2016 course (across three local 
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campuses, including 14 colleges and schools housed at the university) (n = 1191), were 

emailed an online survey link to share with enrolled students. This is an estimated 22,000 

undergraduate and 6000 graduate students, although a university student listserv was 

not available for research access to directly contact students. Students across all 

disciplines and academic years were eligible to complete the survey. Interested students 

selected the link, taking them to Qualtrics (Qualtrics, Provo, UT, USA), an anonymous, 

online questionnaire platform. Participants were instructed to read the informed consent 

and those who accepted consent were allowed to complete the survey. Students who 

denied the consent were thanked for their time. Students were incentivized to complete 

the survey by a chance to win a $100 American Express gift card by entering their contact 

information following survey completion. Contact information remained separate from the 

results of the survey to protect participant identity. To avoid collecting data when students 

would more likely be provided by family support, the survey remained open from 

September until late November prior to when students went home for Thanksgiving break 

[26]. 

 

Survey Design 

The 56-item survey was developed by an Appalachian Multistate Collaborative to 

investigate food insecurity in college students attending an Appalachian Higher Education 

Institutions. The survey, built and administered via Qualtrics, consisted of the United 

States Department of Agriculture Adult Food Security Screener (USDA AFSS), money 

expenditure scale (MES), coping strategies scale (CSS), academic progress scale (APS). 

MES, CSS, APS scale Cronbach’s alpha were determined as 0.7225, 0.8888, 0.6945, 

respectively. The remaining questions consisted of the following variable topics: 

demographic, economic, health, and culinary.  

Dependent variable: The USDA AFSS is a ten-item validated food security screener, 

pulled from the USDA Household Food Security Module, and is a common method for 

distinguishing between food secure and food-insecure individuals. The AFSS measures 

behaviors and conditions regarding food purchasing and intake (i.e., In the last 12 

months, did you ever eat less than you felt you should because there wasn’t enough 

money for food?). Responses are grouped into four categories based on affirmative 
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responses into high (no food access problems), marginal (anxiety over food situation), 

low (reduced diet quality and variety), and very low (reduced food intake and/or disrupted 

eating patterns) food security classification.  

Independent variables: The MES is an 8-item tool that measured how often in the 

past 12 months that students spent money on other items instead of using the money to 

purchase food [26], with never, sometimes, and often answer choices. The items 

assessed for monetary purchases included substance purchases (i.e., alcohol, cigarettes, 

and recreational drugs), transportation (i.e., public transportation fees, car repairs, and 

gasoline), pet care, and tattoos.  

The CSS development was guided by previous food insecurity literature and used in 

previous college settings [26, 176-178]. The 29-item scale examined how often students 

used coping strategies in the past 12 months with never, sometimes, and often answer 

choices. The coping topics included saving, support, food intake/access and selling. 

Saving questions asked if students took fewer classes, used less utilities, shared housing 

and food responsibilities with others, planned or stretched meals, used coupons, or saved 

on medications or medical appointments. Support questions included if students 

participated in a research study/clinical trial to buy food, borrowed money from family or 

friends, attended functions with free food or where you “pay when you can”, obtained food 

from a food bank, food pantry or assistance program (e.g., Supplemental Nutrition 

Assistance Program (SNAP), Women, Infants and Children (WIC), etc.), visited family on 

weekends to bring back food to school, held one or more part/full time jobs or used a 

credit card to buy food. Questions on food intake/access asked if students ate more than 

normal when food was plentiful, took food home from on-campus dining hall, ate less 

healthy meals to eat more food, purchased processed food, obtained food from a 

dumpster or trash, or bartered services/items to buy food. Lastly, the selling questions 

enquired if students ever sold textbooks, personal possessions, blood/plasma or 

sperm/eggs to obtain food.  

Academic behaviors were captured using the 4-item APS, on which students reported 

their perceived academic performance. Students completed questions regarding class 

attendance and attention span, understanding the concepts taught in class, and 

progression towards graduating on time (i.e., How would you rate your class 
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attendance?). Grade point average (GPA) was also self-reported by students as an 

indicator of academic progress but assessed separately from the APS.  

Demographic variables included gender, home region (e.g., Midwest, Northeast, 

etc.), age, marital status, ethnicity, dependents, student status, school year, housing, car 

ownership, and utilization of public transportation. Economic variables included receiving 

financial aid, employment status, and purchase of a meal plan. Health variables included 

self-reported health status, having health insurance and body mass index (BMI) 

(calculated from self-reported height and weight). Also included were two questions with 

a culinary focus regarding how often students cooked for themselves and how they would 

rate their cooking skills.  

 

Statistical Analysis 

Descriptive statistics were computed for all demographic, economic, health, and 

culinary variables as appropriate. BMI was calculated from self-reported height and 

weight, and categorized using the World Health Organization (WHO) BMI classification 

[179]. Food security status was determined for the 10 AFSS questions in accordance with 

the Guide to Measuring Household Food Security scoring system [72]. As protocol states, 

zero affirmative answers reflected high food security, 1–2 marginal food security, 3–5 low 

food security, and 6–10 very low food security. Prevalence of food insecurity was 

determined by combining those who scored in the high or marginal food secure categories 

(food secure) and those who scored in the low and very low food secure categories (food-

insecure).  

The MES and CSS were scored on a 3-point scale with 1 point representing “never”, 

2 points to the “sometimes,” and 3 points to the “often” responses. Total scores for MES 

could range from 8 to 24 points and CSS scores could range from 29 to 87 points. The 4-

item APS was scored on a 4-point scale with 4 points for the “excellent,” 3 for the “good,” 

2 for the “fair,” and 1 for the “poor” responses. Therefore, scores on the APS could range 

from 4 to 16 points. All scales were left continuous for analysis, with higher MES scores 

representing more spending on items before buying food, higher CSS scores 

representing more reliance on coping strategies to acquire and maintain food sources, 

and higher APS scores representing a more positive perception of academic behaviors.  
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Pearson Chi-square analyses were used to determine bivariate associations of food 

secure and food-insecure students with sociodemographic and behavioral variables. 

MES, CSS, APS, GPA and BMI were assessed as continuous variables and Wilcoxon 

analysis was used due to lack of normality to compare means of food-insecure and food 

secure students. Simple logistic regression was used to predict food security status from 

scores on MES, APS, and CSS scales. Forward selection multivariate logistic regression 

was used in a full model to predict food insecurity from the all significant or close to 

significant categorical and continuous variables from Chi-square and Wilcoxon analyses. 

Lack of fit was assessed by Hosmer and Lemeshow Goodness-of-Fit test (χ2(8) = 9,17, 

p = 0.3278) indicating the model was adequate.  

Data were analyzed using JMP and SAS software (JMP®, Version Pro 12.2, SAS 

Institute Inc., Cary, NC, USA, 2015; SAS®, Version 9.4, SAS Institute Inc., Cary, NC, USA, 

2002–2012). Significance criterion alpha for all tests was 0.05. 

 

Results 

The survey was completed by 716 undergraduate and graduate students during the 

fall 2016 semester. As food insecurity was the primary outcome, participants who did not 

supply a full response to the ten questions USDA AFSS (n = 24) were excluded from 

analysis. A final sample of 692 was used for data analysis.  

Analysis of the AFSS scores showed 439 respondents (63.4%) as food secure 

comprised of 236 highly food secure (34.1%) and 203 marginally food secure (29.3%) 

respondents. The remaining 253 respondents (36.6%) were classified as food-insecure 

consisting of 115 with low food security (16.6%) and 138 with very low food security 

(20.0%).  

Respondents were predominately white (87.3%), single (94.3%), females (71.0%) 

with average age 21.3 years ± 4.0 standard deviation (SD). Students were spread across 

all academic years with the majority being full time (97.55) with an average GPA of 3.4 ± 

0.45. Most students lived off campus (67.9%) and owned a car (71.5%) yet many still 

relied on public transportation (63.4%). Student economic situations varied with majority 

having one or more part-time jobs (44.6%), receiving financial aid (80.4%), and not having 

a student meal plan (67.9%). Health status of students was predominately high with 
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85.0% reporting excellent or good health and 98.3% having health insurance. Student 

BMI varied from 14.9 to 52.6 (Mean 25.0 ± 5.3) and most respondents fell in the healthy 

(18.5–24.9) BMI range (56.7%) followed in prevalence by the overweight (25–29.9) 

category (23.2%).  

 

 

Variable Food Secure Food-insecure 
p-Value 

 n % n % 

Total Population 

 438 63.4 253 36.6  

Gender 

Male 120 28.7 70 28.7 
0.9957 

Female 298 71.3 174 71.3 

Ethnicity 

African American 9 2.3 10 4.3 

0.2640 

Asian 15 3.8 3 1.3 

Hispanic 11 2.8 6 2.6 

White 349 87.3 203 87.5 

Other/Multiracial 16 4.0 10 4.3 

Marital Status 

Single 394 93.8 233 95.1 
0.4885 

Married 26 6.2 12 4.9 

Dependents 

Has Dependents 8 1.9 7 2.9 0.4250 

No Dependents 412 98.1 238 97.1  

School Year 

Freshman 106 25.6 48 19.9 

0.0130 * 

Sophomore 47 16.6 40 11.4 

Junior 66 15.9 55 22.8 

Senior 97 23.4 58 24.1 

Graduate Student 98 23.7 40 16.6 

Home Region 

Midwest 34 8.1 14 5.7 

0.3006 

Northeast 126 30.0 80 32.7 

Southeast 246 58.6 148 60.4 

Southwest 5 1.2 0 0 

West 9 2.1 3 1.2 

Car Ownership 

Yes 286 71.5 166 71.6 0.9889 

No 114 28.5 66 28.5  

Table 1: Characteristics of Respondents and Correlations with Food Security Status 

995-2017 
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Use Public Transportation 

Yes 260 65.0 141 60.8 0.2878 

No 140 35.0 91 39.2  

Housing 

On Campus 141 35.3 62 26.7 0.0269 * 

Off Campus 259 64.8 170 73.3  

Employment 

Unemployed 169 42.3 93 40.1 

0.1509 
Part-time Job 172 43.0 110 47.4 

Full-time Job 25 6.3 19 8.2 

Other 34 8.5 10 4.3 

Financial Aid      

Yes 324 81.0 184 79.3 0.6062 

No 76 19.0 48 20.7  

Meal Plan 

Yes 136 34.0 67 28.9 0.1839 

No 264 66.0 165 71.1  

Health Status 

Excellent 130 32.5 38 16.4 <0.0001 * 

Good  236 59.0 133 57.3  

Fair 32 8.0 54 23.3  

Poor 2 0.5 7 3.0  

Health Insurance 

Yes 395 98.8 226 97.4 0.2157 

No 5 1.25 6 2.6  

BMI Category 

Underweight 16 3.9 11 4.6 0.0601 ✝ 

Normal 243 58.7 128 53.3  

Overweight 101 24.4 51 21.3  

Obese 54 13.0 50 20.8  

Cook for Self 

Often 192 48.0 96 41.4 0.1804 

Sometimes 150 37.5 104 44.8  

Never 58 14.5 32 13.8  

Cooking Skills 

Excellent 105 26.3 47 20.3 0.3710 

Good 190 47.5 121 52.2  

Fair 85 21.3 50 21.6  

Poor 20 5.0 14 6.0  

 Mean SD Mean SD  

BMI 24.72 0.24 25.57 0.39 0.2638 

Age 21.43 0.21 21.06  0.23 0.8116 
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GPA 3.51 0.02 3.33 0.03 <0.0001 * 

MES Score 10.58 0.06 12.33  0.14 <0.0001 * 

CSS Score 36.72 0.32 46.61  0.50 <0.0001 * 

APS Score 13.28 0.09 12.39  0.13 <0.0001 * 

Demographic data represented in frequency and percentages. Pearson Chi-square 

frequency and Wilcoxon analyses were performed. * p < 0.05, ✝ p < 0.07. SD, standard 

deviation; BMI, body mass index; GPA, grade point average; MES, money expenditure 

scale; CSS, coping strategies scale; APS, academic progress scale. 

 

Sample characteristics by food security status are presented in Table 1. Investigation 

of categorical sociodemographic variables with food security showed significant 

associations between food security status and academic year (p = 0.0130), self-reported 

health status (p < 0.0001), and housing (p = 0.0269). Specifically, food insecurity was 

associated with academic year and found to be at the highest prevalence during the 

sophomore (46.0%) and junior (45.8%) years with the lowest prevalence in graduate 

students (29.4%). Students who lived off campus displayed higher prevalence of food 

insecurity (36.9%) compared to those who lived on campus (30.5%). Self-reported health 

status showed a higher proportion of food-insecure students who reported fair or poor 

health represented in Figure 1.  

 
Figure 1. Percent of Health Status Category by Food Security Status among Students 
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Association of health status and food security group showed a higher proportion of food-insecure 

students reported poor or fair health while food secure students reported good or excellent health. 

Chi-square (p < 0.0001). 

 

Mean BMI was not significantly different between food secure and food-insecure 

students (p = 0.2636), however, BMI classification showed association that trended 

toward significance (p = 0.0601), with higher prevalence of obese classification in the 

food-insecure population than in the food secure population. Food insecurity status also 

showed significant differences in GPA as average GPA of food-insecure students was 

3.33 ± 0.03 and average GPA of food secure students was 3.51 ± 0.02 (p < 0.0001).  

Significant relationships were found between food security status and MES, CSS, and 

APS scores (p < 0.0001 for all). Students who reported spending money on other items 

before purchasing food, as represented by high MES scores (odds ratio (OR) = 2.07; 95% 

CI 1.81–2.38) and displayed more coping strategies for food had significantly higher odds 

of being food-insecure (OR = 2.07; 95% CI 1.81–2.38 and OR = 1.20; 95% CI 1.16–1.23, 

respectively). The odds of high academic progress scores (OR = 0.79; 95% CI 0.73–0.86) 

were inversely related to food insecurity.  

All variables significant in simple analyses (MES, CSS, GPA, APS, school year, 

housing and health) and close to significant (BMI category) were entered in a full logistic 

regression model. Forward selection was used to identify the most important variables 

predictive of food insecurity. MES (OR = 1.44; 95% CI 1.24–1.67), CSS (OR = 1.17; 95% 

CI 1.13–1.23), school year (specifically freshman vs. graduate student, OR = 2.85; 95% 

CI 1.36–5.97) and health (OR = 2.88; 95% CI 1.54–5.41) remained significant predictors 

of food insecurity. MES and CSS were the best predictors of food insecurity based on p-

values of Wald Chi-Square (data not shown) [180]. Results are shown in Table 2.  

 

 

Variable 
Odds 

Ratio 
95% Confidence Interval 

MES Score 1.44 1.24–1.67 

CSS Score 1.17 1.13–1.22 

School Year   

Freshman 2.85 1.36–5.97 

Table 2. Logistic Regression Model Predicting Food Insecurity in Students 
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Sophomore 2.23 0.99–5.07 

Junior 1.94 0.95–3.96 

Senior 1.75 0.88–3.47 

Health   

Excellent/Good vs. 

Fair/Poor 
2.88 1.54–5.41 

GPA 0.65 0.40–1.06 

Selection criteria for the model entry was p < 0.07. Variables from simple analyses were entered 
into a forward selection multiple logistic regression model. MES, money expenditure scale; 
CSS, coping strategies scale; school year and health remained significant predictors of food 
security status. GPA, grade point average was not a significant predictor. 
 
 

Discussion 

To our knowledge, this study is the first to investigate the prevalence of food insecurity 

at a central Appalachian university and the second within the region all together. Along 

with McArthur et al. [26], this study provides a representation of food insecurity correlates 

in young adults attending a large Appalachian university and the relationships between 

food security and behavior (money expenditure, coping strategies and academic 

progress). Over one third of students (36.6%) were food-insecure, with higher prevalence 

of food insecurity occurring in sophomore and junior year students, those who live off 

campus, and those reporting poor health. Food-insecure students displayed behaviors 

that differed from food secure students including spending more money on other items, 

engaging in more coping strategies to find food, and having lower academic success in 

the classroom. 

The prevalence of food insecurity found in this study is consistent with previous 

studies that have determined food insecurity rates among college students are higher 

than the national average [3, 154]. Studies show food insecurity rates ranging from 14% 

to 59% at universities with varying demographic locations and sample characteristics [3]. 

Within the Appalachian region, McArthur et al. [26], found a higher prevalence of food 

insecurity at 46.2% of student population, suggesting the increased need within the 

region.  

Associations between food security and insecurity with covariates is consistent with 

some previous findings. The health of food-insecure students has been previously 

reported as being fair or poor when compared to food secure students, comparable with 

our results [26-28, 30]. This could be attributed to the role access to food and dietary 
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quality play on mental and physical heath [156, 162, 163, 168, 170]. Additionally, our 

study found that academic year of the student influenced food insecurity, with increased 

food-insecure populations occurring following the freshman year, similar to previous 

research [26, 181, 182]. Housing status has been conflicted in previous literature on 

influence on food insecurity, with some studies finding it plays a significant role, and 

others showing no differences in food security status by housing status [28, 110, 124]. 

This study found that housing, specifically living off campus, influenced the prevalence of 

food insecurity. The influence of academic year and housing are especially important as 

avenues for food insecurity interventions in at-risk populations. Additionally, both housing 

and academic year were more common in McArthur et al. [26], making them potential 

variables of interest throughout the Appalachian region.  

Beyond correlates, this study investigated the money expenditure and coping 

behaviors used by university attending young adults. Students who spent more money 

on items such as substances or rent instead of food (higher MES score) were at higher 

odds of being food-insecure. There are possible explanations for this finding. First, many 

college students are new to financial independence and lack the skills necessary to 

manage money efficiently. This in turn could lead to deprioritizing food and, ultimately, to 

developing food insecurity. More specifically, with the limited income of many college 

students, it is possible that food and financial management skills can aid in the prevention 

of food insecurity [115]. Secondly, the increase in the cost of university tuition and 

decrease in subsidies for students may play a role in the spending habits of students and 

consequently lead to food insecurity. In this study, food-insecure students commonly 

displayed behavioral coping strategies to make ends meet and obtain food. This is 

consistent with previous studies showing college students often cut back on activities, 

changed eating habits, borrowed money, and even forwent purchasing school supplies 

as coping strategies in order to afford food [173]. The impact of coping on student success 

is equivocal with some, but not all, studies finding a relationship between use of coping 

strategies and academic success [183, 184]. Similar to our results, one study found 

reliance on coping strategies in college students as a predictor of academic achievement 

[148].  
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In the present study, academic achievement was assessed by the APS score which 

enumerates how the student rated their own overall progress in school including 

graduating on time, class attendance, attention span in class, and understanding of 

concepts taught in class. Food-insecure students displayed greater odds of receiving 

lower APS scores and lower GPA, representing poorer academic success. Food 

insecurity has been associated with increased behavioral problems and emotional 

burdens that can impact a student’s success in academia [164]. In particular in the college 

population, food-insecure students are less likely to attend and perform well in class and 

more likely to withdraw from a course all together [33, 185]. Other studies confirm this 

association through GPA and have found that students with a GPA above 3.1 were 60% 

less likely to be food-insecure [28] with another reporting food-insecure students having 

a mean GPA of 3.1 vs. 3.4 in food secure students [32].  

 

 

 

Limitations  

This cross-sectional study has limitations that must be noted. First, the use of a non-

probability sample from a single geographical, predominately Caucasian public university 

prevents generalizability to university populations such as universities outside the 

Appalachian region, community colleges, or private institutions, and those with ethnic 

diversity. Although respondents were disproportionally white, this is representative of 

demographics in the Appalachian region compared to other regions in the United States 

and can be interpreted as such [186]. Additionally, the cross-sectional design and non-

probability sample cannot set establishment of causation. Next, the self-report of 

measures may limit the validity of results and the inclusion of freshman may provide 

inconstancy within literature. McArthur et al. [26] excluded freshman from their sample 

due to the AFSS question referencing the previous 12 months. This has occurred within 

literature but is not consistent across studies within college students, therefore our sample 

included freshman based on the studies such as Bruening et al. [3]. Lastly, as a listserv 

for students was unavailable it is unknown how many students were exposed to the study 

and depict an accurate response rate. The response received is approximately 2.5% of 
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the total student body, however the demographic characteristics collected are consistent 

with reports from the university on student body characteristics.  

 

Conclusion 

 This study sheds light on the prevalence of food insecurity among young adults 

attending a large university in central Appalachia. Further, the study reveals the impact 

food insecurity can have on students’ behaviors with increased money expenditure and 

coping strategies and decreased academic progress in food-insecure students. The 

behaviors of young adult college students are essential for success and degree 

retention, with numerous students leaving college without successful degree 

completion, causing a financial burden to both the university and the student [185]. 

Providing for the basic needs of students and fostering positive behaviors would 

promote student success and are important avenues for addressing food insecurity on 

college campuses. University administrators and public health experts can benefit from 

this information through targeted interventions for promoting academic success.
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Chapter V: Food Insecurity Impacts 

Behavior of College Students at 10 

Higher Education Institutions in the 

Appalachian and Southeastern Regions
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Berner, PhD4, Elizabeth T. Anderson Steeves, PhD, RD5, Carol L. Connell, PhD, RD6, Elizabeth 
Wall-Bassett, PhD, RDN7, Marsha Spence, PhD, MPH, RDN, LDN5, Oyinlola Toyin Babatunde, 
PhD, MPH, RDN, FAND8, E. Brooke Kelly, PhD9, Julia F. Waity, PhD10, J. Porter Lillis, PhD9, 
Melissa D. Olfert, DrPH, RDN1* 

1 Davis College of Agriculture, Natural Resources, and Design, West Virginia University, Morgantown, WV 26506, USA 
2 Department of Nutrition and Health Care Management, Appalachian State University, Leon Levine School of Health Sciences, 1179 State Farm Road, Boone, NC 28607, USA 

3 Department of Nutrition, Health, and Human Performance, Meredith College, 3800 Hillsborough St. Raleigh, NC 27607 
4 University of North Carolina at Chapel Hill School of Government, CB#3330 Knapp-Sanders Building  
5 Department of Nutrition, University of Tennessee, Knoxville, 1215 W. Cumberland Ave. Jessie Harris Building, Knoxville, TN 37996 

6 College of Education and Human Sciences, The University of Southern Mississippi, 118 College Drive, Hattiesburg, MS 39406 
7 School of Health Sciences, Nutrition and Dietetics Program Western Carolina University, 1 University Drive, Cullowhee, NC 28723 
8 College of Allied Health Sciences, East Carolina University, Health Sciences Bldg., Rm. 2437, Greenville, NC  27834  
9 Department of Sociology and Criminal Justice, University of North Carolina at Pembroke, 1 University Drive, Pembroke, NC 28372 

10 Department of Sociology and Criminology, University of North Carolina Wilmington, 601 South College Road, Wilmington, NC 28403 

 

Background: A number of studies have measured college student food insecurity 
prevalence higher than the national average, however, no multi-campus regional study 
among students at 4-year institutions has occurred. 
Objective: The objectives were to determine the prevalence of food insecurity among 
college students in the Appalachian and Southeastern regions and determine the 
association between food insecurity status and money expenditures, coping strategies, 
and academic performance among a regional sample of college students. 
Methods: This regional, cross-sectional, online survey study included 13,642 college 
students at 10 public universities. Food insecurity status was measured using the 
United States Department of Agriculture Adult Food Security Survey (USDA AFSS). The 
outcomes were associations between food insecurity and behaviors using the Money 
Expenditure Scale (MES), Coping Strategy Scale (CSS) and Academic Progress Scale 
(APS). Forward selection logistic regression model was used with all variables 
significant from individual Pearson Chi-square and Wilcoxon analyses. Significance 
criterion alpha for all tests was 0.05. 
Results: Prevalence of food insecurity at the universities ranged from 22.4-51.8% with 
an average prevalence of 30.5% for the full sample. From the forward selection logistic 
regression model, MES (OR = 1.47; 95% CI 1.40–1.55), CSS (OR = 1.19; 95% CI 1.18–
1.21), and APS (OR = 0.95; 95% CI 0.91–0.99) behaviors remained significant 
predictors of food insecurity. Grade point average (GPA), academic year, health, 
race/ethnicity, financial aid, cooking frequency, and health insurance also remained 
significant predictors of food security status.  
Conclusions: Food insecurity prevalence was higher than the national average. Food 
insecure college students were more likely to display high money expenditures and 
coping behaviors, and poor academic performance.  
 
Keywords: college students, food insecurity, money spending, coping strategies, academic 

performance  
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Introduction 

Food insecurity is defined as the inability to secure consistent access to a 

sufficient quantity of affordable, nutritious food to sustain a healthy lifestyle. Nationally, 

11.8% of households were food insecure in 2017, equating to 40 million Americans 

living in food insecure conditions [2]. The prevalence of food insecurity has been 

associated with factors including poor socioeconomic status [155], presence of children 

in the household [2, 164], and minority ethnicity [187]. A large body of work has shown 

the negative impacts food insecurity can have on both youth and adults alike. Food 

insecurity has been shown to be linked with lower academic performance and increased 

behavioral issues at school [26, 144, 148, 165, 166], higher rates of physical and mental 

health disorders [60, 120, 167, 169, 188-192], higher rates of stigma experienced by 

individuals [193, 194], and poor diet quality [26, 47, 120, 160, 195, 196].   

In recent years it has been identified that a population largely affected by food 

insecurity is college students [3, 21] with rates of food insecurity on college campuses 

being identified as high as 59% [3, 21, 22]. Many studies have examined correlates of 

college food insecurity and find a number of the aforementioned health and behavioral 

effects of food insecurity also present in the college population, including risk of physical 

and mental illness [21, 29, 120, 144] and poor diet quality [21, 26, 120]. These 

detriments of food insecurity can be especially harmful to college students who 

experience high stress, adjustment, and pressure to succeed [197, 198]. These 

circumstances can lead to the development of negative behaviors among food insecure 

college students, such as poor spending behaviors, unhealthy ways of coping, and poor 

academic performance. 

To date, these behaviors have only been investigated in a few smaller studies on 

a single campus [26, 144]. Most college food insecurity studies are based on individual 

universities with few large-scale food insecurity studies completed across multiple 

states and regions [36, 185, 199].  Research thus far, however, generally fails to 

capture students from 4-year institutions, and instead focuses primarily on community 

colleges [185, 199]. While community colleges are of equal importance, a majority of 

students in the United States are enrolled in 4-year institutions [200]. The demographics 

and lifestyles of these 4-year students often differ from those who are enrolled at 
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community colleges [201, 202], making it important to investigate food insecurity among 

multiple 4-year institutions as well. For this reason, the relationship between food 

insecurity and expenditure behavioral choices, coping mechanisms and the academic 

performance of college students needs to be examined at a larger scale. 

Lastly, regions of the United States including the Appalachian and Southern 

regions [2] are disproportionately affected by food insecurity and have higher rates of 

health disparities [4, 5]. Variables including environmental, cultural, social, and 

economic factors differ from region to region, and significantly influence how and when 

people eat [203]. Geographic variability is lacking in the college food insecurity 

literature, especially for regions that are high risk for food insecurity. It is apparent that 

food insecurity can have detrimental effects on the physical and mental health of college 

students [3, 21], but the magnitude of these effects has not been largely studied within 

the Appalachian and Southeastern regions of the United States [26, 144].  

The present study has the following aims: 1) determine the prevalence of food 

insecurity among college students in the Appalachian and Southeastern regions of the 

United States and 2) investigate relationship between food insecurity status and money 

expenditures, coping strategies, and academic performance among a regional sample 

of college students. These aims will help to understand if college student food insecurity 

is high within this geographic region and justify if there is a need for state and federal 

policies and programs aimed at facilitating an adequate diet for this population.  

 

Methods 

Study Design 

This study used a cross sectional design to capture food insecurity among young 

adults attending 10 public universities in the Appalachian and Southeastern Regions 

between Spring 2016 and Spring 2018. For the purposes of this article, participating 

universities have been de-identified and will be referenced as University 1-10. At all 

universities, participants were currently enrolled college students. A convenience 

sample of undergraduate and graduate students were recruited from each university. 

Universities 1, 2, 5, and 6 recruited via student listserv with all enrolled students 

receiving the survey link. Universities 3 and 7 recruited through campus wide 
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announcements, with university 3 also utilizing flyers around campus. University 4 

recruited through professors, with all active professors being emailed and asked to 

share the survey with students. All universities distributed the survey for student 

completion via Qualtrics (Qualtrics, Provo, UT), except one university which used 

CampusLabs (CampusLabs, Buffalo, NY). Both platforms are anonymous, online 

questionnaire programs. Students were required to complete informed consent online 

prior to survey initiation. Students who denied the consent were thanked for their time 

and exited from the link. Student incentive value varied at universities, but all included a 

random chance for incentive after survey completion. Incentive value ranged from $25-

$100 gift cards that could be used universally (i.e. American Express); two universities 

only provided the incentives strictly for the campus dining halls; one university provided 

Amazon gift cards. Recruitment and incentive methods are available in Table 1. This 

study was approved by the Institutional Review Board at each university.  

 

 
Table 1: Methodologies used for Student Recruitment at 10 Universities 
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University Enrollment Recruitment Incentive Response Rate 

University 

1  

10,805  

 

Email directly to all 

students 

N/A 12.7% 

University 

2 

28,321 Email directly to all 

students via listserv with 

reminders 

Chance to win one of 

eight $100 gift cards 

12.5% 

University 

3 

13,331  

 

Flyers around campus, 

announced in campus 

email  

Chance to win one of 

five $25 campus dining 

gift cards 

Unknown due to 

recruitment 

methods 

University 

4 

31,514 

 

Email to all professors to 

pass on to students 

Chance to win a $100 

gift card 

Unknown due to 

recruitment 

methods 

University 

5 

17,932 

 

Email to random students Chance to win one of 

two $100 gift cards 

20.3% 

University 

6 

29,469 Email directly to all 

students via listserv with 

reminders 

Chance to win a $100 

gift card 

18.8% 

University 

7 

21,127 

 

Announced in campus 

email and flyers around 

campus 

Chance to win a $50 

gift card 

Unknown due to 

recruitment 

methods 

University 

8 

7,137 Email directly to all 

students 

Chance to win one of 

four $25 Amazon gift 

cards 

9.4% 
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Measures 

All universities were involved in the development of a 73-item survey to 

investigate the prevalence and correlates of food insecurity among college students, as 

well as associated behavioral characteristics. All variables were self-reported, and the 

survey took approximately 20-30 minutes to complete.  

 Food Insecurity: Student food insecurity status was measured using the 

validated 10-item United States Department of Agriculture Adult Food Security Survey 

(USDA AFSS) [204].  Students responded to questions regarding their ability to afford 

and maintain a source of food with questions such as “The food that I bought just didn’t 

last, and I didn’t have money to get more”, “I couldn’t afford to eat balanced meals”, and 

“In the last 12 months, did you ever not eat for a whole day because there wasn't 

enough money for food”. Food insecurity status was determined by the USDA's protocol 

[72] where zero affirmative answers reflected high food security, 1-2 = marginal food 

security, 3-5 = low food security, and 6-10 = very low food security. Those who scored 

in the high or marginal food secure categories were combined and considered food 

secure and those who scored in the low and very low food secure categories were 

combined and considered food insecure.   

 Behavioral Scales: Three behavioral measures were used: an 8-item money 

expenditure scale (MES), 29-item coping strategies scale (CSS) and a 4-item academic 

progress scale (APS). The MES measured spending behaviors of students and has 

been used in previous college food insecurity research [26, 144]. This scale assessed 

how often in the past 12 months students spent money on other items rather than 

spending the money on food, specifically assessing the monetary purchases of items 

including substance purchases (i.e., alcohol, cigarettes, and recreational drugs), 

transportation (i.e., public transportation fees, car repairs, and gasoline), pet care, and 

University 

9 

28,962 Email to random students Chance to win a $50 

gift card 

12.3% 

University 

10 

16,886 Email to random students Chance to win one of 

five $25 campus dining 

gift cards 

 

14.9% 

 



 62 

tattoos. Student answer choices were never, sometimes, and often.  Responses were 

scored on a 3-point scale with 1 point representing “never”, 2 points = "sometimes," and 

3 points = "often" responses. Total scores for MES could range from 8 to 24 points. 

Higher MES scores represent students spending more money on other items rather 

than using the money to buy food.  

The CSS has also been used in previous college food insecurity research [26] and 

was developed with guidance from the food insecurity literature [176-178]. The CSS 

measured how often students used coping strategies and included strategies that 

addressed food intake/access, saving, support, and selling. Food intake/access 

questions asked if students ate in excess when food was plentiful, took food home from 

on-campus dining, ate less healthy options and purchased processed food, obtained food 

from a dumpster or trash, or bartered services/items for food. The saving topic included 

questions regarding if students took fewer classes, used less utilities, shared 

responsibilities such as housing or meals with others, stretched meals, used coupons and 

planned meals, or spent less on medications and medical appointments. Support 

questions included if students participated in a research study/clinical trial for extra money 

for food, borrowed money or visited family for food, attended functions with free food or 

where you “pay when you can”, obtained food from a food bank, food pantry or assistance 

program (e.g., Supplemental Nutrition Assistance Program (SNAP), Women, Infants and 

Children (WIC), etc.), or held one or more part/full time jobs or used a credit card to buy 

food. Lastly, the selling topic included questions to inquire about if students ever sold 

items, including textbooks, personal possessions, blood/plasma or sperm/eggs, to obtain 

food. Similar to the MES, the CSS answer choices were never, sometimes, and often.  

Responses were scored on a 3-point scale with 1 point representing “never”, 2 points = 

"sometimes," and 3 points = "often" responses. CSS scores could range from 29 to 87 

points with higher scores indicating use of more coping strategies and more frequent use 

of these behaviors  

The APS measured students perceived academic behaviors regarding class 

attendance and attention span, comprehension of class concepts, and progression 

towards graduating on time [26]. APS answer choices were excellent, good, fair, and poor 

and were scored on a 4-point scale with 4 points assigned for the "excellent," 3 = "good," 
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2 = "fair," and 1 = "poor" responses. Therefore, scores on the APS could range from 4 to 

16 points, with higher scores representing students who displayed better academic 

performance behaviors. Grade point average (GPA) was also captured for an additional 

measure of academic performance.  

 

 Sociodemographic and Health Characteristics: The remaining variables 

captured student demographics, economic and health status, and culinary skills. 

Demographics included gender (male/female), age, marital status (married/not married), 

race (white/minority), dependents (has dependents/does not have dependents), student 

status (part time/full time), academic year (freshman, sophomore, junior, senior, 

graduate), housing (on campus/off campus), international student (yes/no), car 

ownership (has car/does not have car), and utilization of public transportation (uses 

public transportation/does not use public transportation). Economic variables included 

financial aid receipt (receives financial aid/does not receive financial aid), employment 

status (employed/unemployed), and meal plan (has a meal plan/does not have a meal 

plan). Income was also assessed but was excluded from analysis due to the high 

variability in student response. Health variables included self-reported health status 

(excellent or good/fair or poor), health insurance (has health insurance/does not have 

health insurance) and body mass index (BMI). BMI was calculated from self-reported 

height and weight as kilograms per meter squared. Two remaining questions with a 

culinary focus asked students how often they cooked for themselves 

(sometimes/often/never) and how they would rate their cooking skills (excellent or 

good/fair or poor).  

  

Statistical Analyses 

Descriptive statistics were computed for all demographic, economic, health, 

support and dietary variables as appropriate. As aforementioned, food insecurity status 

was determined in accordance with the Guide to Measuring Household Food Security 

scoring system [72]. Pearson Chi-square frequency analyses were used to determine 

associations between each variable and university. Pearson Chi-square frequency 

analyses were also used to determine bivariate associations between food secure and 
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food insecure students with all variables to assess which variables to include in the full 

model. MES, CSS, APS, age, GPA and BMI were assessed as continuous variables 

and Wilcoxon analyses were used due to lack of normality. All variables that showed 

significant association between food security status were used in the full regional model. 

A forward selection multivariate logistic regression was used in a full model to predict 

food insecurity. Forward selection was used to identify the most important variables 

predictive of food insecurity. Data were analyzed using JMP and SAS software (JMP®, 

Version Pro 12.2, SAS Institute Inc., Cary, NC, Copyright ©2015; SAS®, Version 9.4, 

SAS Institute Inc., Cary, NC, Copyright ©2002-2012). Significance criterion alpha for all 

tests was 0.05. 

 

Results 

Student Demographics 

The survey was completed by 14,293 students across all 10 universities. Data 

from all schools were combined and cleaned by two researchers at one university for 

consistency. Due to food insecurity being the primary outcome, all responses that did 

not have a complete response on the USDA AFSS (n=651) were excluded from 

analysis. A final sample of 13,642 was used for data analysis of aim 1. Sample 

characteristics by university are presented in Table 2.   
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Variable University 1 

n (%) 

University 2 

n (%) 

University 3 

n (%) 

University 4 

n (%) 

University 5 

n (%) 

University 6 

n (%) 

University 7 

n (%) 

University 8 

n (%) 

University 9 

n (%) 

University 10 

n (%) 

p-Value 

Food Security Status 

Food Secure 

Food Insecure 

 

212(61.5%) 

133(38.6%) 

 

3138(70.3%) 

1325(29.7%) 

 

27(48.2%) 

29(51.8%) 

 

439(63.4%) 

253(36.6%) 

 

588(53.8%) 

505(46.2%) 

 

4086(77.3%) 

1176(22.4%) 

 

360(63.3%) 

209(36.7%) 

 

127(52.7%) 

114(47.3%) 

 

269(65.0%) 

145(35.0%) 

 

271(53.4%) 

236(46.6%) 

<0.0001 

Gender 

Male 

Female 

 

78(23.4%) 

255(76.6%) 

 

1475(33.5%) 

2925(66.5%) 

 

7(13.7%) 

44(86.3%) 

 

190(28.7%) 

472(86.3%) 

 

304(29.2%) 

739(70.8%) 

 

1385(27.4%) 

3675(72.6%) 

 

173(30.7%) 

391(69.3%) 

 

45(20.4%) 

175(79.6%) 

 

90(22.2%) 

315(77.8%) 

 

113(24.9%) 

340(75.1%) 

<0.0001 

Race 

White 

Minority 

 

276(84.2%) 

52(15.9%) 

 

3551(81.7%) 

798(18.3%) 

 

39(76.5%) 

12(23.5% 

 

552(87.3%) 

80(12.7%) 

 

925(88.4%) 

121(11.6%) 

 

3459(68.8%) 

1570(31.2%) 

 

421(74.9%) 

141(25.1%) 

 

93(42.3%) 

127(57.7%) 

 

268(66.3%) 

136(33.7%) 

 

357(80.4%) 

87(19.6%) 

<0.0001 

Marital Status 

Married 

Not Married 

 

75(22.5%) 

258(77.5%) 

 

469(10.6%) 

3964(89.4%) 

 

8(15.7%) 

43(84.3%) 

 

38(5.7%) 

627(94.3%) 

 

51(4.8%) 

1002(95.2%) 

 

610(12.0%) 

4488(88.0%) 

 

57(10.0%) 

511(90.0%) 

 

28(12.8%) 

191(87.2%) 

 

35(8.6%) 

372(91.4%) 

 

38(8.4%) 

413(91.6%) 

<0.0001 

Dependents 

Yes 

No 

 

40(12.0%) 

293(88%) 

 

201(4.5%) 

4232(95.5%) 

 

7(13.7%) 

44(86.3%) 

 

15(2.3%) 

650(97.7%) 

 

20(1.9%) 

1035(98.1%) 

 

220(4.3%) 

4881(95.7%) 

 

26(4.6%) 

540(95.4%) 

 

23(10.4%) 

197(89.6%) 

 

23(5.7%) 

384(94.3%) 

 

17(3.7%) 

437(96.3%) 

<0.0001 

Academic Year 

Freshman 

Sophomore 

Junior 

Senior 

 

8(2.4%) 

74(22.7%) 

80(24.5%) 

82(25.2%) 

 

1089(24.9%) 

689(15.7%) 

743(17.0%) 

684(15.7%) 

 

9(17.7%) 

8(15.7%) 

10(19.6%) 

6(11.7%) 

 

154(23.5%) 

87(13.3%) 

121(18.5%) 

155(23.7%) 

 

18(1.7%) 

297(28.3%) 

270(25.7%) 

313(29.8%) 

 

841(16.6%) 

650(12.9%) 

757(15.0%) 

753(14.9%) 

 

117(20.7%) 

113(20.1%) 

121(21.5%) 

96(17.0%) 

 

42(19.2%) 

38(17.3%) 

55(25.1%) 

65(29.7%) 

 

86(21.5%) 

82(20.5%) 

88(22.0%) 

127(31.8%) 

 

140(21.3%) 

70(15.6%) 

91(20.3%) 

97(21.6%) 

<0.0001 
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Graduate Student 82(25.2%) 1162(26.6%) 18(35.3%) 138(21.1%) 151(14.4%) 2069(40.7%) 117(20.7%) 19(8.7%) 17(4.2%) 50(11.2%) 

International Student 

Yes 

No 

 

1(0.3%) 

329(99.7%) 

 

246(5.6%) 

4151(94.4%) 

 

2(3.9%) 

49(94.7%) 

 

35(5.3%) 

621(94.7%) 

 

8(0.8%) 

1045(99.2%) 

 

302(5.9%) 

4785(94.1%) 

 

23(4.1%) 

540(95.9%) 

 

1(0.4%) 

219(99.6%) 

 

5(1.2%) 

402(98.8% 

 

13(2.9%) 

435(97.1%) 

<0.0001 

Student Status 

Part Time 

Full Time 

 

47(14.4%) 

280(85.6%) 

 

311(7.1%) 

4055(92.9%) 

 

5(9.8%) 

46(90.2%) 

 

16(2.5%) 

615(97.5%) 

 

46(4.4%) 

1005(95.6%) 

 

266(5.2%) 

4819(94.8%) 

 

38(6.7%) 

527(93.3%) 

 

18(8.3%) 

200(91.7%) 

 

23(5.7%) 

383(94.3%) 

 

36(8.0%) 

412(92.0%) 

<0.0001 

Employment 

Unemployed 

Employed 

 

97(29.6%) 

231(70.4%) 

 

1770(40.6%) 

2585(59.4%) 

 

13(25.5%) 

38(74.5%) 

 

277(43.8%) 

355(56.2%) 

 

386(36.9%) 

660(63.1%) 

 

2005(39.6%) 

3055(60.4%) 

 

264(46.5%) 

304(53.5%) 

 

88(40.0%) 

132(60.0%) 

 

168(41.5%) 

237(58.5%) 

 

175(39.2%) 

271(60.8%) 

<0.0001 

Housing 

On Campus 

Off Campus 

 

109(33.2%) 

219(66.8%) 

 

1482(34.0%) 

2876(66.0%) 

 

19(37.2%) 

32(62.8%) 

 

203(32.1%) 

429(67.9%) 

 

253(24.2%) 

794(75.8%) 

 

1837(36.2%) 

3232(63.8%) 

 

179(31.5%) 

389(68.5%) 

 

102(47.2%) 

114(52.8%) 

 

121(29.7%) 

286(70.3%) 

 

213(47.8%) 

233(52.2%) 

<0.0001 

Car Ownership 

Yes 

No 

 

297(90.6%) 

31(9.4%) 

 

3645(83.7%) 

710(16.3%) 

 

48(94.1%) 

3(5.9%) 

 

452(71.5%) 

180(28.5%) 

 

877(83.8%) 

170(16.2%) 

 

3293(65.0%) 

1772(35.0%) 

 

501(88.5%) 

65(11.5%) 

 

163(75.5%) 

53(24.5%) 

 

323(79.6%) 

83(20.4%) 

 

358(80.8%) 

85(19.2%) 

<0.0001 

Use of Public  

Transportation 

Yes 

No 

 

 

34(10.4%) 

294(89.6%) 

 

 

1287(29.6%) 

3068(70.4%) 

 

 

0(0.0%) 

51(100.0%) 

 

 

401(63.4%) 

231(36.6%) 

 

 

664(63.5%) 

383(36.5%) 

 

 

3695(73.0%) 

1367(27.0%) 

 

 

136(24.1%) 

429(75.9%) 

 

 

6(2.8%) 

208(97.2%) 

 

 

205(50.5%) 

201(49.5%) 

 

 

89(20.1%) 

354(79.9%) 

<0.0001 
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Financial Aid 

Yes 

No 

 

223(68.0%) 

105(32.0%) 

 

3128(73.2%) 

1144(26.8%) 

 

47(92.2%) 

4(7.8%) 

 

508(80.4%) 

124(19.6%) 

 

674(64.5%) 

371(35.5%) 

 

3266(64.5%) 

1797(35.5%) 

 

422(64.4%) 

145(25.6%) 

 

164(76.6%) 

50(23.4%) 

 

280(69.1%) 

125(30.9%) 

 

295(67.3%) 

143(32.7%) 

<0.0001 

Table 2: Characteristics of Student Respondents at 10 Universities 
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 Food insecurity prevalence at the universities ranged from 22.4 to 51.8% with an 

average food insecurity prevalence of 30.5% for the full sample. Individual university 

food insecurity rates are as follows: University 1: 38.6%, University 2: 29.7%, University 

3: 51.8%, University 4: 36.6%, University 5: 46.2%, University 6: 22.3%, University 7: 

36.7%, University 8: 47.3%, University 9: 35.0%, University 10: 46.6%. More specific 

food insecurity status detail is provided in Table 3.  

 

 

 

Regional Analysis 

University (n) 

High Food 
Security 

n (%) 

Marginal Food 
Security 

n (%) 

Low Food 
Security 

n (%) 

Very Low Food 
Security 

n (%) 

University 1 
(345) 

145 (42.0) 67 (19.4) 62 (18.0) 71 (20.6) 

University 2 
(4463) 

2132 (47.8) 1006 (22.5) 626 (12.0) 699 (15.7) 

University 3 
(56) 

16 (28.6) 11 (19.6) 16 (28.6) 13 (23.2) 

University 4 
(692) 

236 (34.1) 209 (29.3) 115 (16.6) 138 (19.9) 

University 5 
(1093) 

337 (30.8) 251 (30.0) 240 (22.0) 265 (24.2) 

University 6 
(5262) 

2939 (55.9) 1147 (21.8) 663 (12.6) 513 (9.7) 

University 7 
(569) 

202 (35.5) 158 (27.8) 107 (18.8) 102 (17.9) 

University 8 
(241) 

72 (29.9) 55 (22.8) 76 (15.8) 76 (31.5) 

University 9 
(414) 

153 (37.0) 116 (28.0) 66 (15.9) 79 (19.1) 

University 10 
(507) 

176 (34.7) 95 (18.7) 111 (21.9) 125 (24.7) 

Table 3: Food Security Status Categorization for Students at 10 Universities 
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For full regional analysis, University 2 (n=4,463) omitted CSS questions from 

their survey and was consequently excluded in the full model. Additionally, responses 

from each of the universities that were missing data from one of the behavioral scales 

(n=853), were excluded. Therefore, a sample of 9,179 was used for aim 2, the 

investigation of food insecurity’s relationship with money expenditures, coping 

strategies, and academic performance. Relationship between all variables and food 

security status is presented in Table 4.  

 

 

Variable Food Secure Food-insecure 
p-Value 

 n % n % 

Total Population 

 6379 69.5 2800 30.5  

Gender 

Male 1641 18.7 744 8.4 
0.2434 

Female 4490 51.1 1916 21.8 

Ethnicity 

White 4573 52.5 1817 20.8 
<0.0001 

Minority 1496 17.2 830 9.5 

Student Status 

Part Time 370 4.2 125 1.5 
0.0118 

Full Time 5748 65.4 2540 28.9 

Marital Status 

Not Married 5393 61.0 2512 28.4 
<0.0001 

Married 764 8.6 176 2.0 

Dependents 

Has Dependents 266 3.0 125 1.4 0.5000 

No Dependents 5895 66.6 2566 29.0  

School Year 

Freshman 1072 12.2 343 3.9 

<0.0001 

Sophomore 891 10.2 528 6.0 

Junior 977 11.2 616 7.0 

Senior 1054 12.0 640 7.3 

Graduate Student 2107 24.0 544 6.2 

International Student 

Yes 282 3.2 108 1.2 
0.2600 

No 5855 66.4 2570 29.2 

Car Ownership 

Yes 4415 50.4 1897 21.7 0.2611 

Table 4: Characteristic of Respondents for Regional Analysis and 

Correlations with Food Security Status 
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No 1678 19.2 764 8.7  

Use Public Transportation 

Yes 3638 41.6 1592 18.2 0.8523 

No 2453 28.1 1064 40.1  

Housing 

On Campus 2114 24.1 3987 45.5 0.9802 

Off Campus 922 10.5 1741 19.9  

Employment Status 

Unemployed 2535 29.0 938 10.7 
<0.0001 

Employed 3559 40.6 1724 19.7 

Financial Aid 

Yes 3883 44.4 1996 22.8 <0.0001 

No 2205 25.2 659 7.6  

Meal Plan 

Yes 1985 22.7 887 10.1 0.4518 

No 4111 47.0 1770 20.2  

Health Status 

Excellent/Good 5551 63.4 2028 23.2 <0.0001 

Fair/Poor 546 6.2 629 7.2  

Health Insurance 

Yes 6018 68.8 78 0.9 <0.0001 

No 2554 29.2 101 1.1  

Cooking Frequency 

Often 2883 33.1 1164 13.4 0.0009 

Sometimes 2393 27.4 1156 13.3  

Never 792 9.1 324 3.7  

Cooking Skills 

Excellent/Good 4217 48.6 1860 21.4 0.4473 

Fair/Poor 1829 21.1 776 8.9  

 Mean SD Mean SD  

BMI 23.89 0.06 24.69 0.10 <0.0001 

Age 22.9 0.07 22.0 0.11 <0.0001 

MES Score 8.55 0.02 10.10 0.03 <0.0001 

CSS Score 37.69 0.09 47.57 0.13 <0.0001 

APS Score 13.39 0.02 12.41 0.03 <0.0001 

GPA 3.49 0.42 3.29 0.53 <0.0001 
Demographic data represented in frequency and percentages. Pearson Chi-square frequency and 
Wilcoxon analyses were performed. SD (standard deviation), BMI (body mass index), MES (money 

expenditure scale) CSS (coping strategies scale), APS (academic progress scale) 
 
 

Significant associations were shown for ethnicity, student status, marital status, 

academic year, employment, financial aid, health status, health insurance, BMI, cooking 

frequency, age, MES, CSS, APS, and GPA. Therefore, these variables were included in 
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the full, forward selection logistic regression model. When using the forward selection 

logistic regression, observations that had a missing value for any variable were 

automatically excluded from analysis resulting in a final sample of 5,578. Results are 

shown in Table 5.  

For the forward selection logistic regression model, the reference were white 

graduate students with excellent/good health who receives financial aid, has health 

insurance and cooks often. Results showed MES (OR = 1.47; 95% CI 1.40–1.55), CSS 

(OR = 1.19; 95% CI 1.18–1.21), and APS (OR = 0.95; 95% CI 0.91–0.99) behaviors 

remained significant predictors of food insecurity, as well as GPA (OR = 0.70; 95% CI 

0.58-0.84). Academic year, health status, ethnicity, financial aid, cooking frequency, and 

health insurance also remained significant predictors of food security status. 

Specifically, sophomore (OR = 1.71; 95% CI 1.33-2.20) and junior (OR = 1.36; 95% CI 

1.07-1.72) academic years showed heightened risk for food insecurity. Further, ethnic 

minority (OR = 1.35; 95% CI 1.14-1.60) students who reported fair/poor health (OR = 

1.35; 95% CI 1.10-1.66), received financial aid (OR = 1.33; 95% CI 1.13-1.56), and 

cooked sometimes (OR = 1.28; 95% CI 1.08-1.50) or never (OR = 1.65; 95% CI 1.27-

2.14) had increased risk for food insecurity. 

 

 

Variable Odds Ratio 95% Confidence Interval 

MES Score 1.47 1.40–1.55 

CSS Score 1.19 1.18–1.21 

APS Score 0.95 0.91-0.99 

GPA 0.70 0.58-0.84 

Academic Year   

Freshman 1.30 0.96–1.76 

Sophomore 1.71 1.33–2.20 

Junior 1.36 1.07–1.76 

Senior 1.19 0.94–1.51 

Fair/Poor Health 1.35 1.10–1.66 

Minority Ethnicity 1.35 1.14-1.60 

Receives Financial Aid 1.33 1.13-1.56 

Cooking Frequency   

Sometimes 1.28 1.08-1.50 

Never 1.65 1.27-2.14 

Has Health Insurance 0.52 0.32-0.86 

Table 5. Logistic Regression Model Predicting Food Insecurity in Regional 

Sample of Students 
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Selection criteria for the model entry was p <0.05. Variables from simple analyses were entered into a forward 

selection multiple logistic regression model. The reference categories were white graduate students with 

excellent/good health who receives financial aid, has health insurance and cooks often. 

 

 Students who had health insurance (OR = 0.52; 95% CI 0.32-0.86) showed a 

decreased risk of being food insecure. BMI, student status, employment, age and 

marital status were removed from the model because they were not significant 

predictors. MES and CSS were the best predictors of food insecurity based on Wald 

Chi-Square p-values (data not shown) [43] 

 

Discussion 

 To date, this study represents the largest study of food insecurity among college 

students attending 4-year institutions. Specifically, this study highlights the high 

prevalence of food insecurity among college students within the Appalachian and 

Southeastern regions of the United States. The study average of 30.5% students 

identifying as food insecure, which is above that of the national food insecurity average 

[2], is consistent with what has been demonstrated in the college food insecurity 

literature [3, 21, 22]. This continues to suggest that college students are an at-risk 

population for food insecurity, and therefore, calls for policies and programs to prevent 

the detrimental effects of food insecurity among this population. Additionally, the 

prevalence of food insecurity among the 10 universities within the Appalachian and 

Southeastern regions are similar to data presented at other universities across the 

nation, suggesting that the geographical differences shown with household food 

insecurity might not be present among college students but may indicate that the 

disparity is among the college student population in general.  

 Certain determinants of food insecurity identified among this sample population 

are similar to previous studies. Specifically, ethnic minority students, those who receive 

financial aid, report their health as fair or poor, and report cooking less frequently have 

been previously identified as at a higher risk for food insecurity [26-28, 110, 115, 124]. 

This calls attention to the type of students who might need additional resources to 

maintain food secure while attending college and can identify a target population for 

intervention. Additionally, within this study, student food insecurity risk was greatest 
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during the undergraduate years, specifically sophomore and junior years. Predication of 

food insecurity was at the peak for sophomore students, suggesting that students may 

require additional resources as they end their freshman year to prevent the increased 

occurrence of food insecurity. This finding agrees with McArthur et al. and Wooten et al. 

that undergraduate students are at increased risk, although these authors identified the 

junior and senior academic years as highest predictors of student food insecurity [26, 

132]. It is further suggested that food insecurity prevalence increases following the 

freshman year [26, 181, 182], making it important that students transitioning out of their 

freshman year are equipped with the knowledge and skills to maintain a food secure 

lifestyle when possible. However, in a more recent study of only freshman, McArthur et 

al. found that food insecurity was almost three times higher when the students lived on 

campus compared to when they lived with their families [127]. Therefore, it could be 

suggested that it is warranted to equip all students transitioning into college and 

independence, including all academic years, with the skills to ward off food insecurity. 

Additionally, some factors that have been previously identified as having association 

with food insecurity among college students, such as off-campus housing [26, 110, 

124], were not identified as significant in this large scale student assessment despite 

being found as important predictors within the Appalachian region previously [26]. 

Overall, campuses should seek to understand their campus specific food insecurity 

correlates, such as the ones identified here, for helping universities pinpoint students 

that may be at increased risk for food insecurity and developing appropriate programs to 

assist them.  

 The behavioral impact of food insecurity among college students in this study are 

also consistent with previous literature [26, 30, 34, 35, 173]. First, in this study, food 

secure students displayed better academic behaviors and higher GPA’s, suggesting 

that having a secure source of food can be beneficial to overall college success. This is 

consistent with previous literature, as food insecure college students are less likely to 

show positive academic performance including attending class and maintaining a high 

GPA [26, 33, 185]. As acquiring a college degree is dependent upon academic 

progress, barriers to high academic performance should be limited. Thus, ensuring 

college students have a secure source of food is essential for universities to help 
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prevent poor student outcomes in the classroom, and may potentially promote student 

retention rates[33, 148]. 

 Further, this study found that food insecure college students were more likely to 

display an increased number of coping strategies to receive food and spend their 

money on other items rather than buying food. This may indicate that many college 

students lack the financial skills necessary to utilize their limited means in a manner that 

protects against food insecurity [180]. An important time to ensure that students have 

the skills needed could be as they progress from their freshman year since it was found 

that they are at greater risk. Incorporating budgeting, cooking, and other life skills into 

freshman orientation courses could assist students in gaining the skills to manage more 

efficiently and nutritionally. The need for these skills have also been acknowledged by 

students themselves, and thus, from a community-based approach, could enhance 

current campus curricula [26, 109].   

 Due to the unfavorable effects of food insecurity, it is essential that universities 

employ programming that can aid students in need, while also advocating for policy 

change that can improve social justice for college students [22]. Many colleges and 

universities are beginning to implement initiatives on campus that can provide 

emergency relief to students [36], including food pantries [123, 128], campus gardens 

and farmers markers [153], and food recovery programs [205] that can provide food for 

hungry students. These programs can help to alleviate some of the short-term 

symptoms of hunger and ensure that students can avoid going without a meal, to 

possibly improve academic performance of affected students. However, even with 

available programs, students often do not utilize resources [36, 123]. University 

personnel should aim to alleviate the stigma of receiving benefits and promote the use 

of resources for all students [123].  

 Lastly, there is a need to delve deeper into the issue and promote policy change 

that prevents college students from becoming food insecure or relieves the burden from 

those who are currently food insecure[132]. Targeting campus, state and national policy 

change to address longer-term student needs is essential. Suggested advocacy 

includes expanding college students’ Supplemental Nutrition Assistance Program 

(SNAP) eligibility [22, 36, 199], making college more affordable [22] and reform of 
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campus dining programs for low-income students [22]. Directing efforts toward policy 

change can help to shift the college environment towards one that is just for students 

from all backgrounds and create a food secure campus that fosters students’ academic 

success and well-being.  

 

Limitations 

 This study is limited by the cross-sectional study design which used a non-

probability sample of college students and therefore causation cannot be determined. 

Additionally, results only represent students at 10 public universities in the Appalachian 

and Southeastern regions and may not be generalizable to other regions or private 

institutions. Further, there was large variability in the response rate from each university 

and thus university representation is disproportionate.  Next, the survey measures were 

all self-report and some self-response bias may have occurred. The survey measures, 

such as the USDA AFFS, have also not been validated within a college population. 

Therefore, it is unclear if college students respond to this questionnaire in the same 

manner as previous populations and calls for a need for validated tools to use among 

college students. Additionally, income was excluded from analysis due to the high 

variability in student response and therefore limits the understanding of students’ 

socioeconomic status. It is recommended that moving forward, researchers ensure 

studies capture the food insecurity risk factors identified by the Government 

Accountability Office in their 2018 report to congress[141].  

 

Conclusions 

 Food insecurity prevalence among college students in the Appalachian and 

Southeastern regions is found to be higher than the national household food insecurity 

average. These food insecure students are at risk for poor spending behaviors and 

resort to a variety of coping behaviors and have diminished academic performance. It is 

warranted for administrators of higher education institutes to evaluate the impact of food 

insecurity on students to help provide resources to ensure student success.
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ABSTRACT 

Development and Evaluation of a Higher Education Food Security Toolkit to Provide 

Ideas of Initiatives for Student Wellbeing: WISH4Campus 

Rebecca L. Hagedorn, BS1, Alex L. Pampalone1, Lanae B. Hood, PhD2, Catherine A. Yura, 

EdD3, Deana F. Morrow, PhD, LICSW, ACSW4, Melissa D. Olfert, DrPH, RDN1 

1 Davis College of Agriculture, Natural Resources, and Design, West Virginia University, Morgantown, WV 26506, USA 
2 Department of Nutrition, Health, and Human Performance, Meredith College, 3800 Hillsborough St. Raleigh, NC 27607 
3 Department of Psychology and Carruth Center for Psychological and Psychiatric Services, West Virginia University, Morgantown, 
West Virginia, USA 
4 School of Social Work, West Virginia University, Morgantown, West Virginia USA 
 

Background: Many universities are starting initiatives on campus to support food 
insecure students in receiving nutritious food. However, there is no comprehensive 
resource of these initiatives to help guide universities in starting a program on campus. 
The objective of this study is to describe the development and evaluation of a toolkit that 
can assist higher education institutions in promoting a campus environment, providing 
adequate resources for food insecure students.  
 
Methods: The toolkit development was guided by the basis of the Normalization 
Process Theory (NPT) to evaluate factors that could facilitate or inhibit initiative success 
on campus. A review of literature was undertaken by two independent reviewers to 
gather all peer reviewed and grey literature on food insecurity programs currently 
available on college campuses in the United States. Findings were compiled into a 
toolkit that contained six initiative chapters: food pantries, campus gardens, farmers’ 
markets, dining and recovery programs, mobile applications, and policy initiatives.  The 
toolkit was evaluated by experts from land-grant universities who work with food 
insecurity issues (n=126). Experts completed a 27-question survey to determine 
demographics, perceptions of food insecurity and evaluation of specific toolkit 
components. Descriptive statistics and frequency analyses were performed on 
quantitative data and content analysis was used to analyze qualitative data. 
 
Results: Thirty experts (23.8% response rate) completed the evaluation survey. 
Evaluation feedback covered four main topics: layout, overall content, initiatives, and 
application. Eight themes emerged from the coding and categorization of responses. 
They were visual appeal, organization, value, provoking, comprehensive, barriers, 
collaboration, and efficiency. Corrections and recommendations were provided for each 
topic.  
 
Conclusion: The themes derived from expert feedback encompassed the initial 
objective of the toolkit. This toolkit serves as a comprehensive resource that can be 
utilized by student leaders, clubs or organizations, campus stakeholders or 
administrators to begin a food security initiative on campus to promote student well-
being. 
 
Keywords: college students, food insecurity, initiatives, campus, toolkit  
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Introduction 

 Food insecurity, which can be defined as the limited access and availability to 

nutritious food, has become an acknowledged issue among college students in recent 

years. Alarmingly, studies examining college students show an elevated rate of food 

insecurity compared to the national average, with one systematic review showing rates 

in peer-reviewed studies ranging from 14-59% of the student population as food 

insecure [3], and a more recent review showing food insecurity rates between 9-89.6% 

among college students in developed countries [21]. Being burdened with food 

insecurity while in college has been found to provoke consequences on college 

student’s well-being including risk for poor diet quality, physical and mental health 

status, and academic performance [21]. Therefore, it is essential that resources be in 

place to help students avoid being in a food insecure situation. 

  Although college students are experiencing food insecurity at rates that surpass 

the national average, many are unable to access adequate resources that aid the 

general population in sustaining a food secure lifestyle [185]. In particular, college 

students are often unable to access the Supplemental Nutrition Assistance Program 

(SNAP), which is a valuable resource to food insecure populations [206]. Students are 

only able to receive SNAP benefits if they meet certain state-mandated requirements 

which exclude the majority of college students from SNAP benefits [207]. The 

Government Accountability Office (GAO) has recommended that state SNAP agencies 

share information to help eligible students [141] and some advocacy groups have 

directed their efforts toward policy change to create food secure campus environments 

for students [22]. However, development and implementation of policy change takes 

time and thus there is a need for college campuses to provide alternative resources to 

college students to improve student wellbeing in the realm of living assistance.  

 Some college campuses provide support through food pantries, campus 

gardens, meal programs, assistance or ambassador programs, mobile applications, and 

policy change [36]. These programs aim to alleviate the burden on food insecure 

students and provide immediate relief to promote student well-being. However, while 

many college campuses are pioneering initiatives to promote a food secure campus, 

many of these developed programs and processes are not published for other 
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campuses to replicate. To date, only four published manuscripts discuss college food 

pantries [107, 128, 152, 153], and only one fully describes the process of developing a 

food pantry on campus [128]. Publications on meal swipe programs and campus 

gardens are even more limited [150, 153]. Consequently, university personnel looking to 

initiate a food security program on campus have few published resources to guide the 

process. Therefore, providing college campuses a tangible guide in the form of a toolkit 

could be a viable solution for increasing the food security initiatives on college 

campuses nationwide and working to alleviate the high rates of food insecurity among 

students.  

 Toolkits are one means of dissemination and implementation (D&I) research that 

are used to facilitate behavioral and environmental change [208]. Toolkits allow 

researchers to expand the dissemination of feasible interventions beyond traditional 

methods of presentations and manuscripts and overcome D&I communication barriers 

by translating research materials in user-friendly terms and formats [209, 210]. Toolkits 

offer flexibility during the D&I process and are a cheap alternative to research-driven 

implementation by providing resources (implementation guidelines, validated measures, 

strategies for change, training, etc.) directly to those will be driving the targeted change. 

Hence, toolkits can allow more of a self-directed approach which allows for more 

program sustainability and continued impact. A systematic review on toolkits in clinical 

care championed toolkits as having potential promise to facilitate change and improve 

health outcomes [208]. This was further expanded by a review of toolkits for public 

health and healthcare change, with toolkits noted as an effective means for knowledge 

transfer in implementation [211].  However, authors of both reviews state similar 

limitations in the understanding of toolkit effectiveness due to the lack of theoretical 

implementation and systematic evaluations. Therefore, there is a need to develop and 

implement toolkits using validated theoretical frameworks and monitor and evaluate the 

implementation process. 

 To date, toolkits to empower college administrators to start a food security 

initiative on campus are lacking. WISH4Campus – Wellbeing Increased by Security 

from Hunger for Campus – is a college food security initiative striving to empower 

college campuses to develop, implement and sustain food security programming for 
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student wellbeing. The WISH4Campus toolkit is a compilation of previous food security 

initiatives that have been started on college campuses to aid other universities in 

starting programming on their campus. The objective of this manuscript is to describe 

the development and evaluation of a toolkit, using a theoretical backing, that can assist 

higher education institutions in promoting a campus environment that provides 

adequate resources for food insecure students.  

 

Methods 

 This study was conducted in accordance with the Declaration of Helsinki, and the 

protocol was approved by the Institutional Review Board at West Virginia University 

(1802980009). 

 

Theoretical Backing 

 The toolkit was built on the basis of the Normalization Process Theory (NPT), a 

theory that can aid in understanding the social processes that occur that can promote or 

inhibit implementation of new programming [37, 38]. The NPT focuses on “the social 

organization of the work (implementation), of making practices routine elements of 

everyday life (embedding) and of sustaining embedded practiced in their social contexts 

(integration)” [37].  

 The four main constructs aim at understanding what is the program, who does 

the work, how does the work get done and how is the program understood. These 

constructs are coherence, cognitive participation, collective action, and reflective 

monitoring and are described in more detail below.  

 

1) Coherence: To ensure successful program implementation, this construct is 

made up of the factors that contribute to the community, making sense of the 

intervention/program purpose. For those implementing the initiative, this 

construct encompasses the understanding of the work that will occur during 

implementation.  

2) Cognitive Participation: This construct highlights the human resources necessary 

for implementing a new program and the factors that promote or inhibit 
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involvement in the program. This includes the "who" of program implementation 

and how to sustain the engagement of people for continued impact. 

3) Collective Action: In order to promote successful implementation, the program 

must become part of everyday practices. This construct evaluates how the 

proposed initiative fits within the current operations of the community in terms of 

structure, functionality and overall objectives, as well as the capacity to take on 

implementation.  

4) Reflective Monitoring: To ensure program sustainability, this construct aims to 

understand the appraisal of the implemented program by evaluating how 

understood the program is in the community. For those implementing the 

initiative, this construct evaluates how embedded the new program has become 

in the community and any modifications that must take place to ensure long term 

program success. 

  

 This theory guided the writing of the toolkit to highlight factors that could promote 

or inhibit college campuses from making sustainable initiatives on their campus, as 

done previously in toolkit development [40]. Therefore, the toolkit was intended to 

encompass the NPT constructs to promote the normalization of the interventions in the 

toolkit. This process has been used in previous toolkit development for health care 

technologies, with positive reception from implementers [40].   

 

Toolkit Development 

 A review of the literature was undertaken by two independent reviewers (R.L.H 

and A.L.P), with the aim of gathering all peer-reviewed and grey literature on college 

food security initiatives. The search engines PubMed and CINAHL were used to search 

for peer-reviewed literature. Google Scholar and Google were utilized to capture any 

overlooked or grey literature. Inclusion criteria for this search were that all articles must 

be available in English and include the college student population. Search mesh terms 

include: “Food insecurity or security AND college or university AND food pantry”; “Food 

insecurity or security AND college or university AND garden; “Food insecurity or security 

AND college or university AND meal program”; “Food insecurity or security AND college 
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or university AND support or ambassador”; “Food insecurity or security AND college or 

university AND initiative or program”. Additional searches were completed for topics that 

were brought to light from the systematic search. Excel spreadsheets and EndNote 

(Clarivate Analytics, Philadelphia, PA) were used to extract and assess articles and 

webpages. Each article was assessed for what kind of food security initiative it was 

(food pantry, campus garden, etc.), where the food security initiative was completed 

(University name, state, region, etc.), outcomes from the initiative if available, and any 

resources to guide replication of the food security initiative. All information was compiled 

into an excel spreadsheet to guide the writing of the toolkit.  

 From the systematic search, 6 topics were included in the toolkit. This included 

food pantries, campus gardens, farmers’ markets, dining and recovery programs, 

mobile applications, and policy change. Each initiative topic had its own chapter within 

the toolkit that provides an introduction to the initiative, insight on campuses have are 

currently running a program, recommendations to start and maintain this type of 

initiative on the campus based on NPT constructs, and resources to help start a 

program. Additional literature recommendations were also included in each topic 

chapter. The toolkit also included an overall introduction to food insecurity among 

college students, methods to measure food insecurity and justify need on campus, 

details of food security initiatives on college campuses, and a take-home message at 

the end. The toolkit was written by the two reviewers who completed the systematic 

search and was sent to a graphic designer to improve aesthetic appeal prior to 

evaluation. Prior to being evaluated by experts, the toolkit underwent an internal review 

with a team of 6 graduate students and postdoctoral fellows to evaluate the content for 

grammatical errors. Revisions were made for errors prior to sending for external review.  

 The completed toolkit consisted of 41 pages that included 10 chapters: 

Introduction, Measuring Food Insecurity, Campus Initiative Description, Food Pantries, 

Campus Gardens, Farmers Markets, Dining and Recovery Programs, Mobile 

Applications, Policy Change, and Conclusion. The six initiative topic chapters all 

included an introduction to the topic, a glimpse at peer reviewed (if available) and grey 

literature that highlights campuses that are operating an initiative for students, 

recommendations aimed to help implementers navigate the execution process, 
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available resources on how to start a program on campus, and additional literature if 

applicable. 

 

Evaluator Recruitment 

 Experts at land-grant universities were chosen to provide feedback on the 

WISH4Campus toolkit. The term expert is used loosely as one who works food 

insecurity issues. Land-grant institutions were specifically targeted for their commitment 

to community engagement and enhancement [212]. To identify experts at land-grant 

universities, each university’s website was accessed. If a search bar was available, the 

terms of food security and food insecurity were entered. Results were assessed for an 

individual who was working on the issue of food insecurity. If no search bar was 

available or resulted in no findings, the university site was searched for faculty or staff 

including, but not limited to, a professor in community nutrition (or related field) or 

coordinator of a student wellness program that was involved in food insecurity issues. If 

none were available, the research office or related contact was emailed requesting an 

appropriate contact for this study. Name, organization, title, phone, and email of each 

expert were collected as available and input in an excel sheet. 

 A contact from all 106 land-grant universities was identified, with some 

universities having more than one contact. A total of 126 contacts were identified from 

the website search and received an invitation email to participate in the evaluation. The 

email described the purpose of the WISH4Campus study, their role in participating as 

expert review, the estimated time the review survey will require, the questions to be 

asked, and incentive to be offered as required by Institutional Review Board (IRB) 

protocol. Participants were not  paid for their feedback but were provided the 

opportunity to be entered for a chance to win one of two, $200 gift cards. Those who 

were interested could access the Qualtrics survey link that was attached to the email. 

Once experts clicked on the link, an online consent was available. Experts were 

instructed to read the informed consent and those who accepted consent were allowed 

to continue with the survey. Experts who denied the consent were thanked for their time 

and exited from the survey.  Once consent was obtained, the expert was provided the 
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option to download a PDF version of the WISH4Campus Toolkit and complete the 

feedback survey.  

 Two reminder emails were sent via Qualtrics to contacts that had not yet started 

the evaluation survey. Survey data collection was open from the beginning of December 

2018 to the end of January 2019.  

  

Evaluation Survey 

 The evaluation survey was created based on a previous toolkit development 

survey using NPT constructs [40] with modifications for this topic and including both 

open and close-ended questions. The survey was 27 questions, with three additional 

questions to gauge experts' interest in future collaboration. With each question, experts 

were provided with space to elaborate or provide additional feedback for improvement. 

Survey questions included six demographic questions followed by five questions about 

the expert's perception of food insecurity issues on college campuses and their 

knowledge of food insecurity on their own campus. The remaining questions addressed 

specific toolkit components including a rating of the toolkit layout, overall content, and 

initiatives, application of the toolkit, areas that worked well and suggested 

improvements. The feedback survey is available in Appendix C.  

 

Analysis 

 Quantitative data were analyzed in JMP (JMP®, Version Pro 12.2, SAS Institute 

Inc., Cary, NC, Copyright ©2015). Quantitative analysis included descriptive statistics 

and frequency analysis. Thematic analysis was used to analyze qualitative data. Coding 

occurred in Qualtrics (Qualtrics, Provo, UT, USA) with some in vivo codes guided by the 

Normalization Process Theory (NPT) and the rest based on subjective assessment of 

the content. Codes were reviewed multiple times and categorized into a topic and 

theme. Each topic also contained recommendations that were coded separately from 

themes. A second researcher reviewed all themes to make sure both reliability and 

validity of results occurred. If discrepancies arose both qualitative reviewers discussed 

the coding and collectively deciding on themes. 
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Results 

Expert Evaluator Characteristics 

 The evaluation survey was completed by 30 experts (23.8% response rate) from 

23 states primarily not in the Appalachian region (82.4%). Experts were predominately 

female (85.3%) aged 41 (±13.5 SD) years with 11.5 (±9.8 SD) years’ experience. 

Expert’s feedback was received from higher education faculty including professors and 

researchers (50%), higher education staff including food pantry directors and directors 

of student affairs and engagement (26.5%), campus dietitians (14.7%) and graduate 

students (8.8%). Almost all experts (97.1%) believed food insecurity is an issue on 

college campuses and were involved in improving food security on their campus 

(91.2%). Experts (94.1%) stated their campuses have resources for food insecure 

students currently, however, only half of the experts stated their campus measures the 

prevalence of food insecurity among students.  

 

Toolkit Evaluation  

 The thematic analysis highlighted 4 topics which included eight themes as shown 

in Table 1. The first topic consisted of evaluation comments related to the layout. The 

layout was rated 7.8 ± 1.7 out of 10 by experts. The layout topic included two themes: 

visual appeal and organization. Experts found the toolkit to have an appealing layout 

that was described as “nice and colorful” with a “mixture of photos and text”. The order 

of the materials throughout the toolkit was described as logical. Overall, experts 

expressed that the toolkit was "easy to follow" with "headings that direct you to 

information relevant to your needs". Despite the toolkit being mentioned as “long”, the 

layout was suggested to be an “easy read” that is not “overly academic” and “clearly 

written”.  

 The second topic, overall content, highlighted the usefulness of the content that 

was included in the toolkit but not specific to the initiatives. The overall content was 

rated 7.8 ± 2.2 out of 10. The theme value emerged under the topic of content. Experts 

expressed that the toolkit was a “helpful resource” that compiles a lot of information into 

“one convenient document” The links to additional resources and programs were 

spoken highly of by experts and considered a “feature that worked well”. One expert 
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described the content as “guidance for new-comers that gives background information, 

shares tools to create their own food security assessments and recommend actions that 

can be taken on campus and throughout the community”.  

 The third topic was initiatives and was rated 7.4 ± 2.3 out of 10. This topic 

focuses specifically on the types of initiatives within the toolkit and how useful the 

initiative sections were for those wanting to implement a program on campus. Two 

themes surfaced from the analysis: provoking and comprehensive. Experts stated the 

toolkit covered a “wide variety of programs” across “diverse universities” which was 

expressed to be beneficial because “not all campus settings and resources are the 

same”. One expert noted that the toolkit “contained wonderful examples that could be 

modified” while another stated that toolkit “provides multiple strategies to suit different 

needs”. The toolkit was also noted as a resource that was “motivating but not 

overwhelming” and thus can aid universities that are beginning to provide food 

insecurity resources on campus. The toolkit was mentioned to be a “great primer for 

schools who are interested in starting one of these initiatives” and offers insight on 

“what other schools are doing as best practices”.  

 The last topic regarded the application of using the toolkit. Experts (90%) found 

this to be a useful approach to helping campuses improve student food security, 50% of 

experts thought there would be barriers to implementing the toolkit. Three themes were 

developed regarding the application. These were efficiency, collaboration, and barriers. 

Experts described the toolkit as a resource that will make it easier for university 

personnel to start the discussion on campus. For example, one expert expressed 

"putting all the information under one roof - making access easy for colleges - makes it 

easier for initiatives to happen”. Another agreed that the toolkit “saves time for those 

who are interested who likely do not have time to conduct this much research and find 

resources to implement these programs”. Responses highlighted that the toolkit can be 

used to create collaborations between students, administrators, and community 

stakeholders which may be necessary for initiative implementation. One expert stated 

they would “share this toolkit with the administrators” at their university and another 

stated it can justify to administrators “what has been done other places [universities]”.  

The need for a “champion” on the campus and in the community to make successful 
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partnerships was mentioned, but experts highlighted campus stuff (e.g. student service 

office, financial services) can provide “unrelenting support” and are often looking to 

“improve the initiatives on campus” However, experts also highlight that there are 

barriers to the application of the toolkit. One expert stated that "not everyone believes 

food insecurity is an issue" and thus program justification may be a challenge on 

campus. Further, staffing and funding issues may be roadblocks to ensuring program 

success on campus. Experts mentioned these initiatives require "student contribution" 

and it's a challenge for students to "see the outcome of their voluntary contribution of 

time and money". 

 

 
 

TOPIC THEMES RELATED QUOTES 

LAYOUT 1.1 Visual Appeal 

1.2 Organization 

1. “I like the sections and the consistent organization of information. It is easy to 
find the resources and access the information via the tool kit.” 

2. “Simple, to the point. Good breakdown of sections. Nice and colorful.” 
3. "The mixture of photos and text were appealing." 
4. "The toolkit contains a lot of helpful information. Despite that, the writing is 

concise, but clear, and doesn't take a long time to read." 
 

OVERALL 

CONTENT 

2.1 Value 1. “I was not sure what to expect for the tool kit. This has a number of extensive 
links to programs and has the information in one convenient document.” 

2. “There is a lot of great information on how other campuses tackle this issue. 
The links to additional resources are a major plus.” 

3. “Links to existing programs are helpful. I think it can feel daunting to address 
such a complex issue. Why reinvent the wheel?” 

4. “This is the first type of resource that I have seen that includes this level of 
detail”  
 

INITIATIVES  3.1 Provoking 

3.2 Comprehensive 

1. “This is an excellent tool for campuses to use to start the process of addressing 
food insecurity.” 

2. “There are a lot of wonderful examples that could be modified to use. It seemed 
like a great primer for schools who are interested in starting one of these 
initiatives.” 

3. I like the different types of initiatives because not all campus settings and 
resources are the same 

4. I am contacted frequently by campuses looking for ideas to get started.  This is 
a great tool to use to get started or to compare what we have already tried. 

5. It provides multiple strategies to suit different needs and addresses barriers for 
most of the initiatives. 

APPLICATION 4.1 Barriers 

4.2 Collaboration 

4.3 Efficiency 

 

1. Putting all the information under one roof - making access easy for colleges - 
makes it easier for initiatives to happen! 

2. It saves time for those interested who likely do not have time to conduct this 
much research and find resources to implement these programs 

3. I will encourage my students to contact their representatives in our state to 
address the lack of SNAP for students. 

4. These programs require a lot of student contribution, and I think the issue we 
face is having students see the outcome of their voluntary contribution of 
time/money etc. 

5. If it gets in the hands of the right people, then it should be helpful in assisting 
 

Table 1: Thematic Analysis of Evaluator Feedback with Related Quotes 
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 Recommendations were also coded for each of the topics, as shown in Table 2. 

Layout recommendations included visual changes. The most common visual change 

was regarding the font color, which was a shade of grey. Experts found the “color 

contrast difficult to read” with the “very light writing”. Other visual changes including 

adding more graphics throughout the toolkit and revising the hyperlinks. One expert 

suggested having a hyperlink in the “the table of contents to go straight to the sections”. 

 Content recommendations included grammatical errors, additional sections, and 

more research. Experts pointed out a few minor grammatical errors throughout the 

toolkit that require revisions. Many experts suggested the addition of content within the 

toolkit. This included discussions on the determinants of food insecurity to include 

discussion on "low income, first-generation college students. Another expert suggested 

their campus was already utilizing "a great packet on food safety for food pantries” and 

thought food safety should be included in the toolkit. Lastly, experts stressed the need 

to strengthen the research section of the toolkit. This section highlights how to justify 

need on campus by measuring food insecurity prevalence on campus. One expert 

suggested adding a link to the Hope Center which offers a “research guide with detailed 

information”, with another suggesting campuses “sign onto the Hope survey, and they 

can get their own school's data from that”.  

 The initiatives section recommendations included additional initiatives, more 

upstream, and outcomes. Additional initiatives included a larger section on SNAP and a 

mobile application that was not included (Free Food Alert app from John Hopkins). 

Further, a few experts requested increased diversity in the universities highlighted in 

each section to help universities “find campuses with similar demographic and 

geographic qualities”. The type of initiatives was also questioned, with some experts 

requesting for more of a focus on upstream solutions (i.e. at the root of the problem) 

instead of highlighting the downstream emergency programs (i.e. treating the 

symptoms). One expert stated that “Food insecurity is a complex issue and a symptom 

of other unmet needs, such as finances” and therefore called for more focus to be put 

on upstream solutions. Another agreed and stated the initiatives were " good for 

campuses currently doing nothing, but we should try to think more upstream". 

Suggestions of upstream improvements included expanding the policy section to 
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highlight more campuses and policy initiatives including financial literacy training, 

financial aid reform, cost reduction, and free school meals expansion to colleges. Lastly, 

experts wanted to see more outcomes from each of the initiatives. One expert 

highlighted that “providing some outcomes on the different approaches would be to 

show if the initiatives are proven to be successful.” Another expert suggested that the 

toolkit needs to highlight more on “Engaging students that are closely affected by the 

issue” and gauge “student feedback on the initiatives” to assess outcomes.   

 Recommendations regarding the toolkit application comprised a need for 

evaluation and steps for implementation. Experts mentioned that the toolkit did not fully 

encompass how to evaluate the initiatives and “some suggestions for evaluation 

methods would be helpful.” One expert mentioned that overall the toolkit “needs data 

collection strategies after implementation or program creation.” Additionally, experts 

wanted to see more step by step of the implementation process. Specifically, one expert 

stated that “creating a step-by-step guide for implementing one of the initiatives would 

be helpful to understand which stakeholders to contact, how to recruit student help, 

etc.”, thus calling for more detail of the implementation process.  

 

 
 

TOPIC RECOMMENDATIONS RELATED QUOTES 

LAYOUT 1.1 Visual Changes 1. “Wish there was an option to hyperlink the table of contents to go straight to the 
sections “Simple, to the point.” 

2. “I like the layout, I just find the color contrast difficult to read. Accessibility 
standards are at least a 4:1 contrast ratio” 

3. “Too hard to read - very light writing.” 
4. “I think that it would be good to have all the links that are included in the 

reading, listed again at the end under a quick reference guide.” 
5. “I think it could be graphically more interesting.” 

OVERALL 

CONTENT 

2.1 Grammatical Errors 

2.2 More Research 

2.3 Additional Sections 

 

1. “I noticed some minor grammar errors” 
2. “The toolkit could use better research resources and more information about 

comprehensive support services for students with food and housing insecurity 
and other issues.” 

3. “The research section is sparse, although it is the beginning step for many food 
security initiatives. The Hope Center (formerly the Wisconsin HOPE Lab), 
offers a research guide with detailed information.” 

4. "Great information, but there was nothing specific to colleges that may serve 
more food insecure students by percentage because they are serving many low 
income, first-generation college students." 

5. “Food safety should be included.  Our State food bank has a great packet on 
food safety for food pantries, and this should be a #1 consideration for anyone 
thinking of opening a pantry.  We even utilize the ServSafe guidelines.” 

INITIATIVES  3.1 Additional Initiative 

3.2 More Upstream 

1. “SNAP should get a much bigger section, including the opportunity for 
campuses to join the SNAP outreach grants that many extension offices 
oversee.” 

2. “Enhancing the policy section to focus on local and state policy that could have 
major impacts for students in need. Again, there aren't a lot of clear examples, 
but some campuses are working on thinking more upstream. Food insecurity is 

Table 2: Recommendations for Topics within the WISH4Campus Toolkit and Related Quotes 
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3.3 Outcomes 

 

a complex issue and a symptom of other unmet needs, such as finances. 
Encouraging schools to include those departments in their conversations, 
thinking about how to make college more affordable, provide more income for 
students, etc. Engaging students that are closely affected by the issue.” 

3. “Good initiatives, consider a pro-con of each” 
 

APPLICATION 4.1 Steps for Implementation 

4.2 Evaluation 

 

1. Needs data collection strategies after implementation or program creation.  
2. If you could provide some more tips on reducing stigma for students in need. 
3. I think a section on evaluating the initiatives would be helpful. Some 

suggestions for evaluation methods etc. 

Discussion 

 This study described the development and evaluation of the WISH4Campus 

toolkit. To our knowledge, this is the first toolkit that provides a comprehensive resource 

of the initiatives that university personnel are utilizing to address food insecurity on 

college campuses. Evaluation of the toolkit highlight experts’ perceptions of the layout, 

content, initiatives, and application components of the toolkit and provides 

recommendations for improvement moving forward. The sample population, all from 

land-grant universities, expressed generally favorable views of the WISH4Campus 

toolkit. The themes derived from thematic analysis align with the objective of creating a 

resource that can assist higher education institutions in providing adequate resources 

for food insecure students. 

  Experts also provided a critique of the toolkit and recommendations were formed 

for each topic area. Some recommendations were minor and included changing font 

color to increase readability and fixing grammatical errors. Other recommendations 

were more content, initiative, and application specific. Content recommendations 

included more research and information on the determinants of food insecurity. One 

specific recommendation was to incorporate the Hope Center research guide and 

advocate for universities to sign up for the #RealCollege Survey lead by the Hope 

Center [213]. Partnering with the Hope Center would allow universities to sign on for a 

national data college and eliminate the need for campus personnel to develop their own 

survey. For those with limited time and resources, this can be a valuable option. 

 Contradictory, other recommendations stress the need for campus-specific 

questions with student stakeholders. Gaining student input can provide insight on 

student desires and promote campus environment and policies to improve student 

success by addressing student identified needs [214]. Qualitative studies with students 
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have identified areas in which universities can increase their dedication to making the 

campus a more food secure environment [109, 123, 149]. These recommendations 

include addressing inadequate financial aid programs, unaffordable cost of living on 

campus, inflexibility of meal plans, unrealistic food costs on campus, and opportunities 

to learn life skills [109]. Further, food pantries with discreet locations, reduction of 

campus food waste, and meal vouchers have also been identified by food insecure 

students as a means to help students in need [123, 149]. Thus, university personnel 

should look to students as stakeholders and incorporate student directed needs into 

campus programs to improve student outcomes.  

The aforementioned student identified programs for food insecure students support the 

promotion of emergency food programs within this toolkit. However, some policy-driven 

solutions and social justice issues have been brought to light by students and align with 

some expert recommendations that the toolkit should incorporate more upstream 

solutions. The use of both upstream and downstream solutions have been promoted 

[22] and provide for a holistic approach to food insecurity on college campuses. As 

national efforts and policy change will take time to develop, ensuring student needs are 

met in the interim is essential to promoting student success. However, both upstream 

and downstream approaches are limited by the lack of peer-reviewed literature on their 

efficiency at increasing student food security [22] and thus, future research should aim 

to include measure the impact programming has on student outcomes.  

 The toolkit was developed with the backing of the NPT to help authors 

incorporate recommendations to make the initiatives more likely to succeed in being 

implemented on a college campus. Based on responses in the qualitative investigation, 

it can be inferred that the toolkit encompasses the constructs of coherence and 

cognitive participation. Experts were able to grasp the intention of the toolkit and 

understand the information on the different initiatives. Further, experts suggested the 

toolkit wasn’t “overly academic” meaning the toolkit could be easily understood by 

populations with different levels of education and increasing the coherence of the toolkit 

materials. The cognitive participation construct was also achieved in the toolkit with 

experts identifying the potential champions on campus to carry out the implementation 

of initiatives.  For example, experts stated the toolkit can be “used by students to create 
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these initiatives” and “the student services people are always looking to improve their 

initiatives” as avenues in which the toolkit may be implemented. However, staffing was 

also mentioned as a barrier and inclusion of a staffing section within the toolkit may 

strengthen the cognitive participation construct.  

 The NPT constructs collective action and reflective monitoring were 

encompassed in the expert recommendations and thus could be amplified with the 

toolkit. Experts recommended adding a “step-by-step guide” to implementation which 

would improve upon the collective action construct within the toolkit by detailing how the 

initiative can be made part of the current campus operations. Additionally, experts call 

for suggestions on how to evaluate the program after implementation which aligns with 

the reflective monitoring construct. By utilizing expert recommendations, collective 

action and reflective monitoring constructs can be added into the toolkit and thus 

encompass all constructs of the NPT. However, both guide of implementation and 

evaluation suggestions within the toolkit are limited due to the lacking peer-reviewed 

research on campus food security initiatives [107, 128, 152, 153]. Therefore, as stated 

above, future research should aim to describe and evaluate the implementation process 

and outcomes to provide a reference guide to other campuses.  

 The WISH4Campus toolkit has a number of strengths. First, undertaking a 

systematic review of peer-reviewed and grey literature allowed for the toolkit to contain 

a comprehensive synthesis of the topic. Further, using a theoretical backing for the 

development of the toolkit helped guide the writing of the content to highlight necessary 

components to improve the implementation and success of food insecurity initiatives on 

campus [40, 215]. Additionally, the qualitative evaluation from experts in the field 

provided insight from the target population and allowed for constructive criticism and 

recommendations that will strengthen the toolkit for use. However, limitations are also 

present. Despite the positive evaluation feedback, the toolkit has never been 

implemented. Therefore, the feasibility of using the toolkit as a guide for colleges 

beginning the implementation process is unknown. Future research should aim to 

evaluate the toolkit as it is used by campus personnel. Further, the initiatives within the 

toolkit have not been heavily evaluated as well and many initiatives came from grey 

literature. It is beneficial for campus initiatives to be evaluated and reported in peer-
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reviewed literature to help fill the literature gap on this topic. Lastly, the toolkit was only 

evaluated by experts on land-grant universities. While these experts were from diverse 

universities throughout the United States, representing 23 states, their perceptions may 

not be generalized to other university personnel. As community colleges, private 

institutions, historically black colleges and universities (HBCUs) are often home to 

different student populations, gaining insight from experts on these campuses may 

improve the diversity of expert response.  

 

Conclusion 

  The WISH4Campus toolkit has the potential to serve as a comprehensive 

resource that can be utilized by student leaders, clubs or organizations, campus 

stakeholders or administrators to begin a food security initiative on campus to promote 

student well-being. As stated by one expert, the toolkit is a “great tool to use to get 

started or to compare what we have already tried.” As food insecurity among college 

students is a known public health issue [3, 141], this novel toolkit may aid university 

personnel in implementing programs to promote student well-being through a more food 

secure environment.  
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Chapter VII: Discussion and Conclusion
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Discussion 

 Chapter 7 provides a summarization of the findings within this dissertation and 

explores relationships with previous literature. Additionally, this chapter postulates 

furture research to improve upon the work of this dissertation and expand the 

understanding of college food insecurity. The research in this dissertation aimed to 

investigate the prevalance and impact of food insecurity among college students in the 

Appalchan and Southeastern regions. The findings of this dissertation are valuable and 

fill the void of research among college students in these at risk regions. Further, this 

dissertation introduced a novel food insecurity toolkit that can help to address the needs 

of food insecure college students throughout the United States.  

 In chapters 4 and 5 of this dissertation, it was hypothesized that college students 

within the Applachian and Southeastern regions would demonstrate rates of food 

insecurity higher than the national average. Indeed, average food insecurity rates of 

college students at West Virginia University and nine other universities throughout the  

Appalchian and Southeastern were above the 11.8% national average. Specifically in 

our population, food insecurity prevalance ranged from 22.4% to 51.8% with an average 

food insecurity prevalence of 30.5%. This aligns with previous college food insecurity 

research, falling in range with recent systematic review estimates [3, 21, 22]. To date, 

this is first regional investigation of food insecurity and the largest scale investigation of 

students attending 4-year institutions. The heightened rate of food insecurity reported in 

this dissertation adds continued justification that food insecurity is a public health issue 

among the college population.  

 Research in chapters 4 and 5 also addressed the hypothesis that food insecure 

students would display unique characteristics compared to their food secure 

counterparts. Findings suggest the food insecure students display worse money 

spending behaviors, rely on more coping strategies to obtain food, and display poorer 

classroom performance. These findings are consistent with previous research. In regard 

to academic performance, previous literature supports the notion that food insecure 

students are subject to lower success in the classroom. A majority of research 

investigates food insecurity’s impact on academics through GPA, with food insecure 

students commonly reporting lower GPA’s compared to their food secure counterparts 



 96 

[28, 122, 124, 127, 129, 132, 143, 145]. Other research has investigated specific 

academic behaviors including class attendance, attention span, comprehension of class 

materials, and progress towards graduation with food insecure students again showing 

worse academic performance compared to food secure students [26, 33, 145]. The 

research in this dissertation investigated both GPA and other academic behaviors and 

agrees with previous research that food insecure students are left with detrimental 

effects on their scholastic performance. Impaired academic performance can lead to 

delayed degree attainment or student dropout all together. Student dropout is a financial 

burden to both student and university and thus it is advantageous for universities to 

employ resources to ensure student academic success [145]. College degree 

attainment is a determinant in a student’s future health and financial well-being and 

could potentially aid in preventing food insecurity in adulthood [68, 216].  

 With respect to spending behaviors, food insecure students have been reported 

to have increased money expenditure on items other than food [26]. College is often a 

young adults first glimpse at independence, including autonomy in financial 

management. Students frequently enter college with limited knowledge of managing 

their finances and courses aimed at improving a student’s personal financial literacy are 

often limited [217, 218]. At times, students are forced to prioritize spending money on 

academic related expenses, such as textbooks and tuition [26, 130]. However, Cuy 

Castellos and Holcomb (2018) reported that students often prioritize spending on 

alcohol purchases as well [130]. In both instances, the purchasing of academic related 

or extra-curricular (i.e. alcohol, entertainment, etc.) items increased a student’s 

likelihood of being food insecure [26, 130]. These reports align with the findings of this 

dissertation, as food insecure students were more likely to have higher money 

expenditure scores, indicating they were purchasing other items prior to food. The lack 

of knowledge on how to properly budget funds between academic, essential, and extra-

curricular purchases, put students at risk for food insecure situations. In fact, food 

insecure students report not being confident at their ability to manage finances [108]. 

Further, students have identified that the university environment lacks opportunity to 

learn life skills and indicated incorporating financial literature training may be a potential 

way to help food insecure students [109]. Therefore, universities could aim to improve 
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college student’s financial literacy skills as a means to help prevent students becoming 

food insecure. 

   The college student population reported in this dissertation also displayed 

coping strategies similar to previous research. Due the financial constraints mentioned 

above, as well as the mental and physical requirements of succeeding in college, 

students often develop behavioral patterns to cope with their environment [148, 173]. 

Specially for food insecure students, coping strategies may be developed as a means to 

obtain food. Similar to McArthur et al. (2018) [26], food insecure students in this 

dissertation reported a higher number of coping strategies to secure a source of food. 

The coping strategies used by food insecure college students vary and include some 

healthy (e.g. couponing, making a budget, etc.) and unhealthy (stealing food, avoiding 

bill payment, etc.) coping strategies [26, 109, 115, 121, 149]. Students utilizing healthy 

coping strategies may be beneficial as a mean to receive food but may also aid in 

avoiding other detrimental outcomes of food insecurity, including poor academic 

achievement. The impact of coping on student success varies [183, 184], but reliance 

on healthy coping strategies in college students may be protective against poor 

academic outcomes [148]. Therefore, educating students on healthy coping options, 

specifically on healthy strategies to obtain food, may be beneficial in promoting student 

well-being and academic success.  

  Other strategies for promoting well-being of food insecure students were 

discussed in chapter 6 of this dissertation as part of the WISH4Campus toolkit. Expert’s 

who reviewed the toolkit considered it to be a helpful tool to engage campuses looking 

to start a program to support food insecure students. Experts identified the level of 

importance for both upstream (i.e. policy and systems change) and downstream (i.e. 

emergency food programs) solutions in holistically promoting student well-being. Both 

upstream and downstream solutions should be encouraged to ensure that students 

have access to adequate resources as policy change at the university, state, and 

national levels are being developed and implemented [22]. This apporach is supported 

by previous research.  Student stakeholders have championed the use of food pantries, 

campus gardens, and other campus-based aid programs but also acknowledged the 

need for change to the colliegete system including financial aid reform and nutrition and 
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financial education [109, 123, 149]. Viewing college students as partners allows for 

unviversities to employ community based particiaptory research (CBPR) and invest in 

intitiaves that address campus specific need and provide student driven programming.   

 

Limitations 

 The research within this dissertation was able to answer the proposed research 

questions but still has limitations. This research in chapters 4 and 5 is limited by the 

cross-sectional study design. Use of cross-sectional data eliminates the ability to 

investigate causation and thus this dissertation is limited to highlighting the correlation 

between food insecurity and associated variables. Moreover, the identified associations 

with food insecurity only represent students at 10 universities in the Appalachian and 

Southeastern regions and therefore may not be generalizable to other regions, private 

institutions, or community colleges. However, use of this methodology in the 

Appalachian and Southeastern region allowed for cost-effective and time efficiency data 

collection that is the largest regional collection in 4-year institutions to date.  

 The survey measures used within this dissertation may be a potential limitation. 

All data in chapters 4 and 5 were self-reported and some self-response bias may have 

occurred. Specifically, as incentives were offered for survey completion, students in 

need of money may have been more likely to complete the survey for a chance at 

monetary reward. Further, the USDA AFFS has also not been validated within a college 

population. Therefore, it is unclear if college students respond to this questionnaire in 

the same manner as previous populations and calls for a need for validated tools to use 

among college students. As shown in Appendix D, college students answer more 

affirmatively to different questions than adults in the clinical care setting. Thus, as no 

qualitative data is available on college student’s perceptions and interpretation of the 

survey is available, the validity of the survey tools is unknown.  

 Research in chapter 6 is limited by lack of peer-reviewed literature available to 

develop the toolkit. Therefore, the initiatives within the toolkit lack evaluation as 

methods of food insecure alleviation on campus. Additionally, those who evaluated the 

toolkit only came from land-grant universities and thus lack evaluation by experts at 
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community colleges, private institutions, and other diverse universities which may 

provide different assessment of the toolkit. 

 

Future Research 

 Future research can overcome the identified limitations of this dissertation. First 

and foremost, it is essential that researchers understand the validity of the USDA food 

security screeners when used among the college population. The USDA survey tools 

are the most commonly used in college food insecurity research, however, no research 

to date has aimed to understand the accuracy of these tools. Therefore, the prevalence 

rates identified within the literature may be skewed and calls for future research to 

address this limitation. A validation study, as performed with food security screeners in 

other populations using Rasch methods [73, 219, 220], is a key first step to assessing 

the validity of the USDA screener tools. Secondly, qualitative data should also be 

acquired through the completion of cognitive interviews with college students. This will 

allow for research to understand college students’ perceptions of food insecurity and the 

survey questions to ensure clarity of questions aimed at the college population.  

 Once a sound survey tool is identified for the college population, the food 

insecurity screener should be added to national and local college assessments. 

Including food insecurity screening questions to existing national collegiate surveys will 

help gauge a more accurate representation of the prevalence of college food insecurity. 

The American College Health Assessment (ACHA), sponsored by the National College 

Health Association (NCHA), captures national and local data on the health habits and 

behaviors of college students [20]. This preexisting survey could incorporate food 

insecurity questions, along with determinants recommended by the GAO [141], to 

investigate food insecurity at a larger scale.  

 Additionally, more longitudinal research is needed to monitor food insecurity 

throughout the college years. To date, only two longitudinal studies are available in the 

college population. The first followed freshman throughout their first year to investigate 

how food security status fluctuates and predictive factors [120]. The second tracked 

students across two years of college to examine pathways in which food insecurity may 

impact academic performance [221]. Although both studies provide an initial glimpse on 
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the progression of food insecurity across time in college students and some potential 

mechanisms for the detriments caused by food insecurity, more work is needed. 

Longitudinal studies that follow students from the start of college throughout their years 

until degree attainment are needed to track food insecurity in the college population 

over time. This research should aim to understand what factors are contributing to or 

protecting from student food insecurity and continue to investigate the mechanisms in 

which food insecurity is hindering student success.    

 Lastly, intervention research is needed to understand the effectiveness of 

proposed solutions to food insecurity on college campuses. The WISH4Campus toolkit, 

described in this dissertation, is one potential starting point. Implementation of the toolkit 

could allow for universities to choose a food insecurity initiative to implement on campus 

with instruction to monitor and evaluate program impact. Evaluation research is an 

integral part of understanding the sustainability and impact food insecurity initiatives 

may have on improving the food environment for students [214]. Additionally, evidence 

is needed on the impact of local, state, and nationally policy change to justify expanding 

support for college students [22]. Therefore, future research should aim to provide 

evidence of the impact both upstream and downstream initiatives can have on 

improving the food security status of college students.  

 

Conclusion 

 Food is a basic need and a fundamental right that should be met for all – 

including college students. Food insecurity is roadblock that can hinder many facets of 

college student well-being. The growing amount of research on the occurance of food 

insecurity on college campus calls for need to recognize college food insecurity as a 

public health priority. University officals have an obligation to promote student success 

and should provide adequate resources to improve student well-being. Further, local, 

state and federal governments can heed advice from the GAO and implement policy 

change to improve the food security of college students through affordable education 

and equitable access to food assistence programs [141]. Promoting food security 

among the college population can foster the physical, mental, and economic prosperity 

of emerging adults for years to come. 
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Appendix B: Aim 1 and 2 Survey 

Food Insecurity Questionnaire  
 
Greetings!  You are invited to take part in a research study about your usual access to food. 
This study is being conducted by Dr. Melissa Olfert in the Department of Human Nutrition and 
Foods at West Virginia University. If you agree to participate, we will ask for approximately 10 
minutes of your time to complete a self-administered, questionnaire that you are asked to 
complete in a private setting. Your participation in this study is strictly voluntary, and you are 
free to stop answering questions at any time. We do not anticipate that you will experience any 
inconvenience from completing this questionnaire other than the time it takes to answer the 
questions. Please understand that no compensation or academic credit is being offered for your 
participation; however, you may enter your email address to enter a drawing for a $100 Gift 
Card by clicking a new link on the last page of the survey. Your participation would be very 
valuable to us since the answers you provide will help us to design activities about how to 
enhance student access to nutritious food. We assure you that the answers you give will not be 
connected to your email address and that only group answers, not individual answers, will be 
reported in the article that we write about this research. Thank you for considering this invitation. 
If you have any questions about this study, please contact Dr. Melissa Olfert at 304-293-1918 or 
e-mail melissa.olfert@mail.wvu.edu.  
 
Questions regarding the protection of human subjects may be addressed to the IRB 
Administrator, Research Protections, West Virginia University.    
 

 
1. Select the school you currently attend. 

o Appalachian State University  (1)  

o East Carolina University  (2)  

o Mississippi State University  (3)  

o University of North Carolina at Greensboro  (4)  

o University of Southern Mississippi  (5)  

o West Virginia University  (6)  

 
Select the answer choice that BEST applies to you. All questions concern your access to 
food within the past 12 months.  
 
2. Which statement best describes the food available to you in the past 12 months? Check your 
answer.  

o Enough of the kinds of food I want to eat   (1)  

o Enough, but not always the kinds of food I want to eat  (2)  
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o Sometimes not enough to eat   (3)  

o Often not enough to eat  (4)  
 
3. In the last 12 months, I worried whether my food would run out before I got money to buy 
more. 

o Often  (2)  

o Sometimes  (1)  

o Never  (0)  
 
4. The food I bought just didn't last, and I didn't have money to get more. 

o Often  (2)  

o Sometimes  (1)  

o Never  (0)  
 
5. I couldn't afford to eat balanced meals.  

o Often  (2)  

o Sometimes  (1)  

o Never  (0)  
 
 
6. In the last 12 months, did you ever cut the size of your meals or skip meals because there 
wasn't enough money for food?       

o Yes  (1)  

o No  (0)  
 
6a. How often did this happen? Please choose the answer choice that BEST applies to you.   

o Almost every month   (2)  

o Some months, but not every month     (1)  

o In only one or two months   (0)  
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7. In the last 12 months, did you ever eat less than you thought you should because there 
wasn't enough money for food?  

o Yes  (1)  

o No  (0)  
 
8. In the last 12 months, were you ever hungry but didn't eat because there wasn't enough 
money for food?        

o Yes  (1)  

o No  (0)  
 
9. In the last 12 months, did you lose weight because there wasn't enough money for food?  

o Yes  (1)  

o No  (0)  
 
10.  In the last 12 months, did you ever not eat for a whole day because there wasn't enough 
money for food?  

o Yes  (1)  

o No  (0)  
 
10a. How often did you not eat for a whole day because there wasn't enough money for food?  

o Almost every month   (2)  

o Some months, but not every month   (1)  

o In only one or two months  (0) 

 

  



 120 

11. During the past 12 months, about how often did you spent money on the following instead of 
using the money to buy food?  
 
 

11a. Did you spend money on anything else instead of using money to buy food? Please 
indicate: 

 Often (1) Sometimes (2) Never (3) 

Purchased alcohol instead of using money to 

buy food (1)  o  o  o  
Purchased cigarettes instead of using money to 

buy food (2)  o  o  o  
Purchased recreational drugs instead of using 

money to buy food (3)  o  o  o  
Spent money on car repairs instead of using 

money to buy food. (4)  o  o  o  
Spent money on gasoline instead of using 

money to buy food. (5)  o  o  o  
Spent money on public transportation to 

school/work instead of using money to buy food. 

(6)  o  o  o  

Spent money on pet care instead of using 

money to buy food. (7)  o  o  o  
Spent money on tattoos instead of using money 

to buy food. (8)  o  o  o  
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Below is a list of strategies that some people use to get food when their own food is low 
or when they have run out of food.  
 
12. Please select how often you have used any of these strategies in the past 12 months to get 
food.  

 Often (1) Sometimes (2) Never (3) 

Sold textbooks (1)  

o  o  o  
Sold personal possessions (2)  

o  o  o  
Taken fewer classes to save tuition money (3)  

o  o  o  
Used less utilities (e.g. electricity, water) (4)  

o  o  o  
Shared the rent with other people (5)  

o  o  o  
Held one or more part-time or full-time jobs (6)  

o  o  o  
Used a credit card to buy food (7)  

o  o  o  
Planned menus before buying food (8)  

o  o  o  
Cut out food coupons (9)  

o  o  o  
Sold your blood/plasma to buy food (10)  

o  o  o  
Sold your sperm/eggs to buy food (11)  

o  o  o  
Participated in a research study/clinical trial to buy 

food (12)  o  o  o  
Borrowed money from family or friends (13)  

o  o  o  
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Attended on-campus or community functions where 

there was free food (14)  o  o  o  
Obtained food from a food bank or food pantry (15)  

o  o  o  
Bartered (traded) services or items to get food (16)  

o  o  o  
Participated in a federal or state food assistance 

program (e.g. SNAP, WIC, etc.) (17)  o  o  o  
Taken food home from on-campus dining hall (18)  

o  o  o  
Saved money on medications or medical 

appointments to buy food (19)  o  o  o  
Stretched food to make it last longer (20)  

o  o  o  
Shared groceries and/or meals with roommates (21)  

o  o  o  
Obtained food from a dumpster or trash (22)  

o  o  o  
Saved a supply of food in case of emergency (23)  

o  o  o  
Ate more than normal when food was plentiful (24)  

o  o  o  
Eaten meals at places where you can “pay what you 

can” (e.g. FARM Café) (25)  o  o  o  
Joined a church or other organizational group where 

free meals are provided (26)  o  o  o  
Ate less healthy meals so you could eat more food 

(27)  o  o  o  
Purchased cheap, processed food (e.g. ramen 

noodles, frozen pizza, candy, etc.) (28)  o  o  o  
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These final questions ask for information about you and your lifestyle. All of your 
answers will be kept confidential. Please select the answers that best apply to you. 
 
13. Your gender is:     

o Male  (1)  

o Female  (2)  

o Other  (3)  
 
14. Which region of the country did you grow up in?  

o Midwest - IA, IL, IN, KS, MI, MN, MO, ND, NE, OH, SD, WI  (1)  

o Northeast - CT, DC, DE, MA, MD, ME, NH, NJ, NY, PA, RI, VT  (2)  

o Southeast - AL, AR, FL, GA, KY, LA, MS, NC, SC, TN, VA, WV  (3)  

o Southwest - AZ, NM, OK, TX  (4)  

o West - AK, CA, CO, HI, ID, MT, NV, OR, UT, WA, WY  (5)  
 
15. How old are you? (Years) 
 
16. Which term best describes your marital status?  

o Not married  (1)  

o Married  (2)  
 
17. Do you have any dependent children living with you?  

o Yes  (1)  

o No  (2)  
 

Visited family on the weekend in order to bring back 

food to school (29)  o  o  o  
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17a. How many children currently live with you?   
   
18. About how much do you currently weigh? (Pounds)  
 
19. About how tall are you? (Feet', inches'') 
 
20. What year are you in school?  

o Freshman  (1)  

o Sophomore  (2)  

o Junior  (3)  

o Senior  (4)  

o Graduate Student  (5)  

o Other (Please indicate)  (6)  
 

21. Are you an international student? 

o Yes  (1)  

o No  (2)  
 
21a. How long have you been in the United States?   
 
22. Are you a:  

o Part-time student  (1)  

o Full-time student  (2)  
 

23. What is your major?   
 

24.  How would you rate your overall progress in school including graduating on time?     

o Excellent  (1)  

o Good  (2)  

o Fair  (3)  

o Poor  (4)  
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25.  How would you rate your class attendance?     

o Excellent  (1)  

o Good  (2)  

o Fair  (3)  

o Poor  (4)  
 
26. How would you rate your attention span in class? 

o Excellent  (1)  

o Good  (2)  

o Fair  (3)  

o Poor  (4)  
 
27. How would you rate your understanding of concepts taught in class?     

o Excellent  (1)  

o Good  (2)  

o Fair  (3)  

o Poor  (4)  
28.  What is your current grade point average (GPA)?  
 
29. What is your race/ethnic background? Select all that apply. 

▢ African-American, not of Hispanic origin   (1)  

▢ American Indian   (2)  

▢ Asian   (3)  

▢ Hispanic   (4)  

▢ White, not of Hispanic origin  (5)  

▢ Other (Please indicate)  (6)  
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30. Which term best describes your employment status?  

o Unemployed   (1)  

o One or more part-time jobs   (2)  

o One full-time job  (3)  

o Other (Please indicate)  (4)  
 
31. Do you live:  

o On-campus  (1)  

o Off-campus  (2)  
 
32. Do you have a car? 

o Yes  (1)  

o No  (2)  
 
33. Do you take public transportation such as the bus?  

o Yes  (1)  

o No  (2)  
 
34. Do you currently receive income from some type of financial aid like a scholarship, grant, 
private or federal loan?     

o Yes  (1)  

o No  (2)  
 
35. What is your personal (not family) average monthly income? (Dollars) 
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36. How would you rate your current health?     

o Excellent  (1)  

o Good  (2)  

o Fair  (3)  

o Poor  (4)  
 
37. Do you currently participate in an on-campus meal plan? 

o Yes  (1)  

o No  (2)  
 
38. Do you currently have health insurance? 

o Yes  (1)  

o No  (2)  
 
39. How often do you cook for yourself or others?  

o Often  (1)  

o Sometimes  (2)  

o Never  (3)  
 
40. How would you rate your cooking skills? 

o Excellent  (1)  

o Good  (2)  

o Fair  (3)  

o Poor  (4)  
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Appendix C: Aim 3 Survey 

WISH4Campus Toolkit Evaluation 

We are asking for expert review of the WISH4Campus Toolkit - a guide of food security 
initiatives that are occurring on college campuses. The WISH4Campus Toolkit is available to 
download at the link below and will be used to answer questions throughout this survey. Please 
take some time and read through the toolkit sections before answering the questions below.   
    
As it will take you time to read through the WISH4Campus Toolkit, this survey is set up to be 
closed and reopened.  You can either 1)  keep the survey open on the computer while you go 
through the toolkit, or 2) if you don’t have time to complete a review of the toolkit and survey 
now, you can reopen the survey and it will pick up where you left off.    
    
NOTE: to reopen the survey you must use the same computer and browser. Do not delete 
cookies.  
  
   
1. What is your sex? 

o Male  (1)  

o Female  (2)  

o Choose not to answer  (3)  
 
2.  What is your age in years? 
 
3.  What is your profession? 
 
4.  How long have you been in this profession? 
 
5.  Do you reside in the Appalachian region?  

o Yes  (1)  

o No  (2)  

o Unsure  (3)  

o Choose not to answer  (4)  
 
5a.  If no, where do you reside? 
 
6. Optional: What higher educational institution are you a part of? 
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7. Do you believe food insecurity is an issue on your university/college campus? Explain.   

o Yes  (1)  

o No  (2)  

o Choose not to answer  (3)  
 
8. Are you involved in food insecurity issues on your university/college campus? If yes, how so.  

o Yes  (1)  

o No  (2)  

o Choose not to answer  (3)  
 
9. Does your university/college measure the prevalence of food insecurity on your campus?    

o Yes  (1)  

o No  (2)  

o Unsure  (3)  

o Choose not to answer  (4)  
 

9a. Are you aware of the screener tool used to measure the prevalence of food insecurity on 

campus? If yes, please explain.  

o Yes  (1)  

o No  (2)  

o Choose not to answer  (3)  
 

10. Does your university/college have resources available to students who are food insecure? If 

yes, what resources?  

o Yes  (1)  

o No  (2)  
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o Unsure  (3)  

o Choose not to answer  (4)  
 
 
The following sections must be completed AFTER review of the WISH4Campus Toolkit.   
    
11. What is your initial opinion of the WISH4Campus Toolkit?   
 
12. Please rate the layout of the WISH4Campus Toolkit.  
 

 0 1 2 3 4 5 6 7 8 9 10 

 

0 (don't like the layout at all) - 10 (like the 

layout a lot) ()  

 
12a. Why did you choose this rating for the layout of the WISH4Campus Toolkit? 
 
13. Please rate the overall content of the WISH4Campus Toolkit.  
 

 0 1 2 3 4 5 6 7 8 9 10 

 

0 (don't like the content at all) - 10 (like the 

content a lot) ()  

 
 
13a.  Why did you choose this rating for the overall content of the WISH4Campus Toolkit? 
 
14.  Please rate the food security initiatives included in the WISH4Campus Toolkit. 
 

 0 1 2 3 4 5 6 7 8 9 10 

 

0 (don't like the initiatives at all) - 10 (like the 

initiatives a lot) ()  

 
14a. Why did you choose this rating for the food security initiatives included in the 
WISH4Campus Toolkit? 
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15. Please rank the initiatives you think are most important to last important for a college 
campus.  
______ Food Pantry (1) 
______ Campus Garden (2) 
______ Farmer's Market (3) 
______ Dining and Recovery Programs (4) 
______ Mobile Apps (5) 
 
15a.  Please justify why you chose this order. 
 
16.  Is there anything important that has been left out of the toolkit?  Is there anything included 
that should not be? 
 
17.  Do you think this type of approach is likely to be useful to the target audience (college 
campuses) to start a food security initiative? Why or why not? 

o Yes  (1)  

o No  (2) 

o Choose not to answer  (3)  
 
17a. If no, what would you suggest is a better approach? 
 
18. Do you think there are barriers to using this toolkit on your campus? Please explain. 

o Yes  (1) 

o No  (2) 

o Choose not to answer  (3)  
 
19. What features of the WISH4Campus Toolkit do you think work well, and why?   
 
20. What features of the WISH4Campus Toolkit do you think need changed and why? What 
suggestions for improvement do you have?   
 
21. Are there any specific, minor or editorial type comments you wish to make?   
 
22. Please provide your email if you would like to be entered for a chance to win one of 2, $200 
gift cards. Your email will remain separate from the rest of the survey you have completed to 
keep your response anonymous.  
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23. Would you like to collaborate in studying food insecurity issues on college campuses moving 
forward? 

o Yes  (5)  

o No  (6)  
 
24. If there is another individual on your campus you believe could provide expert feedback, 
please forward this survey to them or provide their email below.  
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Appendix D: College Food Insecurity Screener Paper 

Abstract  

Investigation of a 2-item Food Security Screener Among a College Population 

RL Hagedorn1, NA Turiano1, AL Pampalone1, KP Shelnutt2, LA House2, and MD Olfert 1 

1 West Virginia University, Morgantown, WV 
2 University of Florida, Gainesville, FL 

 
Background: Food insecurity among college students is often measured using United 

States Department of Agriculture (USDA) screening tools. There is a need for shortened 

tools to quickly screen college students in settings such as brief health clinic visits. A 

shortened food security screener has been proposed previously, however, no such tool 

has been tested in a college population. This study investigated the use of the 2-item 

screener in a college population and examined the sensitivity, specificity, and 

convergent validity of a shortened college screener.  

Methods: Data from college students (n=1610) were utilized to compare three 

screening tools: the 10-item USDA Adult Food Security Screener (USDA-AFSS), a 

previously proposed shortened screener (Hager short screen), and a college shortened 

screener (College short screen).  

Results: More individuals were categorized as food insecure using the Hager (40.0%) 

and the College (54.6%) short forms when compared to the USDA-AFSS screener 

(33.5%). Sensitivity was calculated at 90.9% (491/540) for the Hager and 99.1% 

(535/540) for the College short forms. Specificity was calculated at 85.2% (915/1070) 

for the Hager and 67.9% (726/1070) for the College short screener. Convergent validity 

was also evident, in two separate analyses, with significant association between BMI 

and being food insecure in all three screener models. 

Conclusions: The College short screen may be more appropriate for use among 

college students and provides a brief option for efficient food security screening. 

 

Keywords: college; student; food insecurity; screener; survey 
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Introduction 

 Food insecurity can be defined as the limited or uncertain availability of 

nutritionally adequate or safe foods [2]. In 2017, the United States Department of 

Agriculture (USDA) estimated that 11.8% of households in the country were classified 

as food insecure at some point during the year [2]. While the prevalence of food 

insecurity from a nationwide population has decreased steadily since 2014 [2], food 

insecurity among college students has been reported at levels much higher than the 

national population. A 2017 systematic review found prevalence of food insecurity 

across campuses ranging from 14-59% and averaging 42% across college campuses 

[3]. Therefore, college students have been identified as an at-risk population for food 

insecurity and associated negative outcomes [222].   

 Specifically, food insecurity can have a detrimental impact on college student 

wellbeing. Multiple studies have found food insecure students at risk for poor self-

reported health outcomes [26-28, 144]. Further, these students often have higher body 

mass index (BMI) scores [26] and poor dietary intake [23, 26, 120], making the 

population more at risk for chronic disease development [108]. Beyond physical health, 

food insecurity has also been noted to impact students’ mental health status. 

Specifically, within a college population, food insecurity has been found to be a major 

predictor for depression and anxiety in college students [25, 29, 137]. This is of great 

concern, as college counseling centers are already reporting increased rates of self-

reported generalized anxiety, depression, social anxiety, family distress and academic 

distress over a five year study published in 2017[223]. Thus, food insecurity adds 

another level of burden to a demographic with apparent heightened mental health 

problems. Therefore, due to the physical and mental impairment food insecurity can 

have on college students, it is imperative to be able to effectively screen for individuals 

who may be affected. 

 As food insecurity among college students is a relatively recent area of 

investigation, methods to identify food insecure students are needed to identify 

individuals who may need support. Methods to classify students as food insecure vary 

in the literature [3], but commonly USDA published tools are utilized. The USDA offers 

multiple tools to identify food insecurity including an 18-item, 10-item and 6-item survey 
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that can annually monitor food security status in family households or among adult or 

child populations within the United States [72]. While these surveys are widely used, 

they require algorithm analysis to determine status of food insecurity, and there is a call 

for an abbreviated survey for use as a tool on student clinic and campus settings for 

identifying at-risk students in order to provide access to food insecurity resources [82]. 

In 2010, a brief, 2-item food insecurity screener (termed Hager short screen in this 

manuscript) was developed with 97% sensitivity towards families of young children [82]. 

As the Hager short screen is more streamlined than the standard “short form” 6-item 

screener, it could be a convenient and effective tool to use among college populations 

and has been suggested for use as a method in college mental health clinics to quickly 

screen students for food insecurity issues [120]. However, the Hager short screen was 

developed using families in a clinical setting, calling to question its validity in a college 

population. The primary objective of this study was to determine the validity of the 2-

item screener in a college population by examining the sensitivity, specificity, and 

convergent validity of a shortened college screener created by identifying the two most 

affirmative questions as replicating Hager et al. methodology, termed College short 

screener. 

 

Methods  

Study Design and Participants 

 This study utilized secondary, cross-sectional, survey data from a sample of 

young adults attending one of two large, land-grant universities in fall 2016 located in 

West Virginia and Florida. Campus-specific methodologies have been published 

previously [123, 144], however, in short, both universities distributed their non-

probability, Web-based survey via email directly to students or professors to pass on 

to students. Raw data from both universities was combined and cleaned for 

secondary analysis to ensure consistency of data from both universities. For this 

study analysis, participants were currently enrolled college students, and all disciplines 

and academic years were eligible to complete the survey. Informed consent was 

completed online at both universities prior to participating in the study. The study was 
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conducted in accordance with the Declaration of Helsinki, and the protocol was 

approved by the Institutional Review Board at both universities.  

 

Measures 

 The data used for this study was to answer a secondary research question posed 

by authors; therefore, the survey at each university varied. Measures that were identical 

at each university were combined for analysis and shown in Table 1. Participants at 

both universities reported their gender, marital status, housing situation, race, school 

year, and grade point average. Participants also self-reported their height without shoes 

in feet and inches and weight in pounds. Height and weight were used to calculate BMI. 

Food insecurity was measured using the validated 10-item USDA Adult Food Security 

Survey (USDA-AFSS) pulled from the USDA Household Food Security Module [72]. 

This tool is commonly used with college food insecurity literature and is a shortened 

version of the 18-item USDA Household Food Security Screener used by Hager et al. 

[82]. The USDA-AFSS eliminates the household level food security questions and only 

identifies the individual level as appropriate for college populations. The USDA-AFSS 

classifies respondents who affirmatively respond to >3 questions regarding food 

purchasing and consumption behaviors as food insecure. 

 

Table 1: Study Variables and Description 
 
Variable Description 

Gender 1-item 
Male/Female 

Marital Status 1-item 
Married/Not Married 

Housing  1-item 
On Campus/Off Campus 

Race 1-item 
White/Black/Asian/Other 

School Year 1-item 
Freshman/Sophomore/Junior/Senior/Graduate 

Grade Point Average 1-item  
3.0-4.0/2.0-2.9/Under 2.0 

Height 1-item 
Self-reported in inches 

Weight 1-item 
Self-reported in pounds 

Body Mass Index (BMI) Calculated from self-reported height and weight 
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Food Security Status 10-items 
United States Department of Agriculture Adult Food 
Security Screener (USDA-AFSS) 

 

Analysis 

Demographic data were categorized and combined into bivariate groups for analysis: 

gender (male/female), marital status (married/not married), housing situation (on 

campus/off campus), race (white/other), school year (undergraduate/graduate), and 

grade point average (GPA; > 3.0/<3.0). Data were examined for frequency responses 

on the USDA-AFSS to classify food insecurity. The two most affirmative questions were 

identified, as replicating Hager et al. methodology, and formed the College short 

screener[224]. We conducted a Chi-Square analysis to identify if there was a 

statistically significant difference between the proportions of individuals classified as 

food insecure using the USDA-AFSS versus using either the Hager short screener or 

the College short screener. To examine the sensitivity (the ability to correctly identify 

food-insecure households) of the Hager short screener and the adapted College short 

screener, we divided the number of individuals labeled as food insecure from the Hager 

and College screeners (separately) by the number of individuals labeled as food 

insecure on the USDA-AFSS. A higher sensitivity percentage represents the Hager and 

College screeners’ ability to capture those that are indeed at risk of being food insecure 

according to the standard USDA-AFSS, which may be useful for faculty and healthcare 

workers on college campuses to identify at risk students and refer them to resources for 

food insecurity. Specificity (the ability to correctly identify food-secure households) was 

estimated by dividing the number of individuals correctly labeled as food secure on the 

Hager and College screeners (separately) by the number of individuals labeled as food 

secure on the USDA-AFSS. A higher specificity percentage represents the Hager and 

College screeners ability to capture those that are food secure compared to the 

standard USDA-AFSS and so is important for situations such as trying to estimate 

prevalence of food insecurity on a college campus. Lastly, to examine convergent 

validity (the possible affiliation between the screeners and BMI), we utilized two different 

analytical techniques[224]. First, we used logistic regression to determine if BMI would 

differentially predict the odds of being food insecure (coded 0 = food secure; coded 1 = 
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food insecure) using the three different food insecurity screeners (Model 1 = USDA-

AFSS; Model 2 = Hager short screener; Model 3 = College short screener). BMI was 

used as our focal predictor in this analysis as unhealthy BMI levels and food insecurity 

have been found to be positively correlated [26, 225]. If predictions were similar across 

the models, there would be evidence of convergent validity. The Hager short screener 

was used as a comparison in all analyses since prior research has found utility with this 

shorter measure [82]. In a second analysis we utilized multinomial logistic regression to 

analyze BMI scores as our outcome by classifying individuals into four different weight 

groups (Underweight = BMI less than 18.5; Normal weight = BMI between 18.5 and 

24.5; Overweight = BMI between 25 and 29.9; Obese = BMI greater than 30). 

Multinomial logistic regression is an extension of logistic regression that compares 

multiple groups through a combination of binary logistic regressions in one unified 

model. We set the normal weight as our referent group and compared whether there 

was an increased/decreased risk of being in any of the other weight groups 

(Underweight, overweight, obese) based on whether or not someone was labeled as 

food insecure by each of the three forms. Each model included the same set of 

covariates, which also have known associations with BMI and food insecurity (gender, 

race, marital status, year in school, grade point average, and housing location). All 

analyses were conducted using SAS 9.4 software (SAS Institute, In., Base SAS® 9.3 

Procedures Guide [computer program]. 2011, SAS Institute Inc; Cary, NC). 

 

College Short Screener 

For the 2-item screener developed by Hager et al., the two most prevalent affirmative 

responses from the USDA-AFSS questions are used: (1) “Within the past 12 months, 

we worried whether our food would run out before we got money to buy more” and (2) 

“Within the past 12 months, the food we bought just didn't last and we didn't have 

money to get more”. For result comparison this 2-item tool will be referred to as the 

Hager short screener. Only one of these questions was among the most prevalent 

affirmative responses from the USDA-AFSS in this college sample. Most food insecure 

college students answered affirmatively to questions 1 and 3 of the USDA-AFSS: 86.5% 

and 90.2%, respectively. These questions asked (1) “Within the past 12 months, I 
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worried whether my food would run out before I got money to buy more” and (2) “I 

couldn’t afford to eat balanced meals.” For result comparison this 2-item tool will be 

referred to as the College short screener. For each tool to be considered food insecure, 

a respondent had to answer affirmatively to question 1 and/or question 2. 

 

Results 

Sample Characteristics 

 The survey was completed by 1610 college students across two campuses. 

Sample characteristics are represented in Table 2. The population was predominately 

not married (92.2%), white (72%), females (72.6%) and living off campus (72.3%). The 

population was spread across all academic years. Most participants had GPA’s > 3.0. 

More college students were food secure (66.5%) than food insecure (33.5%) based on 

the USDA-AFSS criteria.  

 

Table 2: Characteristics of College Students (n=1610) from Two Universities 

Demographic Frequency (%) 

Food Security Status  
Food Secure 
Food Insecure 

 
1070 (66.5%) 
540 (33.5%) 

Gender 
Male 
Female 

 
433 (27.4%) 
1150 (72.6%) 

Marital Status 
Married 
Not Married 

 
123 (7.8%) 
1459 (92.2%) 

Academic Year 
Freshman 
Sophomore 
Junior 
Senior 
Graduate 

 
326 (20.8%) 
207 (13.2%) 
292 (18.6%) 
295 (18.8%) 
450 (28.7%) 

GPA 
3.0-4.0 
2.0-2.9 
Under 2.0 

1314 (90.5%) 
133 (9.2%) 
4 (0.3%) 

Housing 
On Campus 
Off Campus 

 
429 (27.7%) 
1119 (72.3%) 

Race 
White 
Black 
Asian 

 
1115 (72.0%) 
74 (4.8%) 
138 (8.9%) 
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Other 222 (14.3%) 
 

Body Mass Index (BMI) 
Underweight 
Normal  
Overweight  

    Obese 

69 (4.6%) 
928 (61.3) 
332 (21.9) 
185 12.2) 

 

Note: Food insecurity is based on the USDA-AFSS with >3 affirmative responses. Race 
catergory other includes Hispanic, Pacific Islander and Bi/Multiracial. 

 

Screen Comparision  

 A chi-square test of independence was performed to examine the prevalence of 

food insecurity when comparing the USDA-AFSS with both the Hager and the College 

short forms. The association with the Hager ( (2, N = 1610) = 872.84, p < .001)) and 

the College screeners ( (2, N = 1610) = 648.44, p < .001)) were both statistically 

significant. More individuals were categorized as food insecure using the Hager (40.0%) 

and the College (54.6%) short forms when compared to the USDA-AFSS screener 

(33.5%). Sensitivity was calculated at 90.9% (491/540) for the Hager and 99.1% 

(535/540) for the College short forms. This equates to the Hager and College short 

forms miss-specifying 49 and 5 individuals, respectively, as food secure when the 

USDA-AFSS form categorizes them as food insecure. Specificity was calculated at 

85.2% (915/1070) for the Hager and 67.9% (726/1070) for the College short screener. 

This equates to the Hager and College short forms miss-specifying 155 and 344 

individuals, respectively, as food insecure when the USDA-AFSS categorizes them as 

food secure. Thus, if the College short form is used, one would only potentially miss 5 

individuals that may indeed be food insecure, whereas using the Hager there may be 49 

individuals missed. Thus, the College form demonstrates better sensitivity (correctly 

identifying those as food insecure) but worse specificity (ability to correctly identify those 

as food secure) when compared to the Hager form.  

 Table 3 displays results of the logistic regression analyses. In Model 1, every 

standard deviation increase in BMI was associated with a 23% increased odds of being 

categorized as food insecure according to the USDA-AFSS screener. Identifying as 

Caucasian and living on-campus were associated with a decreased odds (34% and 

38%, respectively) of being food insecure. In Model 2, every standard deviation 
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increase in BMI was associated with a 21% increased odds of being categorized as 

food insecure according to the Hager form. Identifying as Caucasian and living on-

campus were also associated with a decreased odds (40% and 36%, respectively) of 

being food insecure. In Model 3, every standard deviation increase in BMI was 

associated with a 23% increased odds of being categorized as food insecure according 

to the College short form. In terms of other demographic factors, being female, 

unmarried, and identifying as a minority was also associated with an increased odds 

(28%, 47%, and 28%, respectively) of being categorized as food insecure.  

 

Table 3. Logistic regression analyses with three different food security forms.  

 Model 1: USDA-AFSS Model 2: Hager Model 3: College 

 OR 95% CI OR 95% CI OR 95% CI 

BMI 1.23*** 1.10-1.37 1.21*** 1.02-1.06 1.23*** 1.10-1.38 

Female 1.11 0.87-1.43 1.26 0.99-1.60  1.28* 1.02-1.62 

Caucasian 0.66*** 0.51-0.83 0.60*** 0.48-0.76  0.72** 0.57-0.91 

Married  0.74 0.47-1.15 0.74 0.49-1.12  0.53** 0.35-0.79 

Graduate 

Student 

0.93 0.85-1.01 0.97 0.89-1.06  1.03 0.95-1.13 

On Campus 0.62** 0.46-0.84 0.64*** 0.48-0.85  0.79 0.60-1.04 

GPA  1.07 0.92-1.23 1.11 0.97-1.28  1.06 0.92-1.22 

Note. OR = Odds ratio; CI = confidence interval. *** p < .001; ** p < .01; * p < .05. 

 

 Table 4 displays results for the multinomial logistic regression analyses. When 

comparing those from the normal weight group to the other three groups, the majority of 

significant contrasts were between normal and obese groups when examining the 

USDA and Hager forms. Males, Caucasians, and being labeled as food insecure were 

each associated with increased odds of being in the obese group versus being in the 

normal weight group. The USDA-AFSS showed 102% increased odds, the Hager short 

screener 90% increased odds and the College short screener 87% increased odds of 

being in the obese category versus the normal weight category for students who 
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screened as food insecure. The findings were similar for the College form, but there was 

also a significant contrast between those in the overweight category, with food insecure 

students having 39% increased odds of being in the overweight category versus the 

normal weight category. Specifically, males and being labeled as food insecure was 

associated with an increased odds of being overweight versus being in the normal 

weight category. 

 

Table 4 Multinomial logistic regression results comparing three food security screeners 

outcomes by weight status 

 

   Underweight 

      (n = 69) 

   Overweight 

      (n = 332) 

       Obese 

     (n = 185) 

 B (SE B)    OR B (SE B)    OR B (SE B)   OR 

USDA-AFSS          

    Food Insecure .35 (.26) 1.42 .12 (.14) 1.13 .70 (.17) 2.02*** 

    Female .01 (.30) 1.01 -.51 (.14) 0.60*** -.36 (.18) 0.70* 

    Caucasian -.08 (.28) 0.93 -.13 (.14) 0.88 .44 (.20) 1.56* 

    Married -.31 (.62) 0.73 .07 (.25) 1.07 .43 (.29) 1.54 

    Graduate Student -.07 (.11) 0.93 .07 (.05) 1.07 .02 (.07) 0.96 

    On Campus -.04 (.33) 0.96 -.19 (.18) 0.83 -.36 (.23) 0.70 

    GPA .11 (.15) 1.12 -.11 (.10) 0.90 .19 (.10) 1.20 

Hager       

    Food Insecure .33 (.26) 1.40 .25 (.13) 1.29 .64 (.17) 1.90*** 

    Female .01 (.30) 1.00 -.52 (.14) 0.59*** -.38 (.18) 0.69* 

    Caucasian -.07 (.28) 0.93 -.11 (.14) 0.90 .45 (.20) 1.57* 

    Married -.31 (.62) 0.74 .08 (.25) 1.09 .43 (.29) 1.54 

    Graduate Student -.08 (.10) 0.93 .07 (.05) 1.07 .01 (.07) 0.96 

    On Campus -.04 (.33) 0.96 -.17 (.18) 0.84 -.37 (.23) 0.69 

    GPA .11 (.15) 1.12 -.11 (.10) 0.89 .18 (.10) 1.20 

College       

    Food Insecure .24 (.26) 1.27 .33 (.13) 1.39* .62 (.17) 1.87*** 

    Female .00 (.30) 1.01 -.52 (.14) 0.59*** -.38 (.18) 0.68* 

    Caucasian -.09 (.28) 0.91 -.11 (.14) 0.89 .42 (.20) 1.52* 

    Married -.30 (.62) 0.74 .12 (.25) 1.12 .48 (.29) 1.62 

    Graduate Student -.08 (.10) 0.92 .06 (.05) 1.06 .01 (.07) 1.01 

    On Campus -.06 (.33) 0.94 -.18 (.18) 0.83 -.40 (.23) 0.67 

    GPA .11 (.15) 1.12 -.11 (.10) 0.89 .18 (.11) 1.20 

Note: Model Chi Square: DF = 21; USDA-AFSS = 59.88*** Hager = 58.46***; College = 58.91 ***. Underweight = BMI less 
than 18.5; Normal weight = BMI between 18.5 and 24.5; Overweight = BMI between 25 and 29.9; 
Obese = BMI greater than 30.  
*p  <  .05.  ***p  <  .001. 
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Discussion 

 This manuscript describes the investigation of a shortened College food security 

screener, compared to the 10-item USDA-AFSS and the Hager short screener. Results 

showed that when using the USDA-AFSS, college students are most commonly 

responding affirmatively to “Within the past 12 months, I worried whether my food would 

run out before I got money to buy more” and “I couldn’t afford to eat balanced meals”, 

which varies from the previous two questions proposed as a shortened food security 

screener [82]. When comparing these two questions as a College short screener, using 

sensitivity and specificity estimates, the College short screener has higher sensitivity in 

the college population than the Hager short screener. The College short screener 

missed less than 1% (n=5) of the individuals the full USDA-AFSS considered food 

insecure compared to the Hager short screener that missed 49 individuals. However, 

the specificity of the College short screener is less than that of the Hager short screener 

(67.9% vs. 85.2%, respectively) meaning that the College short screener is more likely 

to classify a student as food insecure when the USDA-AFSS would classify them as 

food secure. When estimating prevalence of food insecurity, it may be worthwhile to use 

a screener that shows higher specificity, such as the longer 10-item USDA-AFSS 

survey. However, in terms of providing resources to potentially at-risk students, utilizing 

a screener with higher sensitivity would avoid potentially missing food insecure students 

who are in need.  

 The College short form was also able to show evidence of convergent validity, in 

two separate analyses, when compared to the USDA-AFSS and the Hager short 

screener. In the first analysis, using logistic regression with food security as the 

outcome variable, across all three screeners (Models 1-3) BMI was significantly 

associated with being food insecure with nearly identical size of effects and 

corresponding confidence intervals. All three screeners also provided significant 

associations between identifying as a minority and a greater likelihood of being food 

insecure. As with BMI, minority status and increased food insecurity risk is also 

consistent with what has been shown in college food insecurity literature [36, 110, 150].  

 However, while the College short form showed convergent validity with our 

outcome variable of BMI, some variables differed across the three models. The College 
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short screener was the only model to show significant results for gender and marital 

status, although the direction of the relationship was the same within all three models. 

Specifically, on the College short screener, being a female and unmarried were 

associated with being food insecure. Within college food insecurity literature, gender is 

not commonly acknowledged as significant covariate within food secure and food 

insecure students [25, 110]. Similarly, marital status is not often referenced as a 

significant predictor within college food insecurity literature, potentially because married 

individuals make up such a small proportion of the college population. This relationship 

may be shown for the college screener related to the overestimation (low specificity) of 

college students who were food insecure compared to the Hager and USDA AFSS 

models and further testing is needed to confirm if these relationships exist in the college 

population.  

 Additionally, there was inconsistency between the USDA-AFSS and the Hager 

short screener models and the College short screener regarding housing (living on or off 

campus). Both the USDA-AFSS and the Hager short screener showed significant 

increase in risk of food insecurity for those who live off campus, but the College short 

screener did not. However, while not significant, the direction of the relation and the 

confidence intervals are within what would be expected compared the USDA-AFSS and 

the Hager short screener. Within college food security literature, housing situation and 

college food insecurity predominately shows association between living off campus and 

increased risk of food insecurity [30, 110], making our results consistent with what has 

been found previously. A potential reason for this may be that students who live on 

campus, mainly in residence halls, are generally required to have a prepaid meal plan to 

dining halls which may protect against food insecurity by having a set payment at the 

start of each semester.  

 In the second analysis, using multinomial logistic regression with BMI as the 

outcome variable, the College short form was again able to demonstrate convergent 

validity. All screeners demonstrated that being food insecure was a risk for being obese, 

versus being of a normal weight. However, only with the College short screener did 

being food insecure predict an increased risk of being overweight versus normal weight. 

This finding is of importance as overweight status is a risk of subsequent obesity, and 
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early identification of those at risk can be useful for targeted intervention. Specifically, 

college students in the transition from adolescence to adulthood are at risk for weight 

gain that could lead to obesity [226]. Food insecurity has been a factor that has been 

associated with increased weight status of college students, with food insecure students 

having higher BMIs compared to their food secure counterparts [26]. This study 

confirms what has been presented previously, that food insecure college students are at 

risk for obesity, calling for a need for intervention to improve health outcomes in this 

population. Therefore, the College short screener may be able to identify food insecure 

students and implement an intervention before students’ progress into an obese state. 

More research is needed to understand how both food insecurity and body mass 

interact as college students progress throughout young adulthood.     

 A notable finding of this study is the insight on the concern most predominately 

noted by food insecure college students – affording a balanced meal. This study sheds 

light on the differences that might be present between food insecurity in the general 

population as investigated by Hager et al. and food insecurity among the college 

population. As aforementioned, college students most affirmatively responded to the 

question “I couldn’t afford to eat balanced meals” with 90% of students screened as 

food insecure responding affirmatively to this question. This leads us to believe that 

college students may be experiencing food insecurity differently. Different populations 

experience food insecurity in different manners and, as proposed by Wolfe, Frongillo 

and Valois when investigating food insecurity in the elderly [227], there is a need to fully 

conceptualize the food insecurity experience of a given population.  

In addition, there has been no cognitive testing of college student’s interpretation of 

the USDA food security screeners and therefore college student’s interpretation of these 

questions might be different from that of a general population. Overall, this calls into 

question the validity of using previous USDA food security screeners in this population 

and highlights the need for a greater understanding of the college food insecurity 

experience, through both qualitative and quantitative research, to better define and 

measure food insecurity in the population.  

 

Conclusions 
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 The shortened food security screener, College short screen, used within this 

study may be more appropriate for use within a college population although further 

testing is needed. Future research should look to test this shortened tool on other 

college campuses and potentially utilize it to quickly screen students for food insecurity. 

Food insecurity can greatly hinder college students academic progress and impact their 

health, therefore, this shortened tool can provide a valuable resource for universities to 

identify students in need and promote student food security and well-being.  
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