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ABSTRACT 

The food security concept has been expanded recently, encompassing food related aspects 

of physical and mental well-being and not only individuals’ energy and nutritional 

requirements. University students are identified as vulnerable to food insecurity, especially 

international university students who can be classified as immigrants. Potential negative 

influence of non-familiar foods to immigrants on food security is identified, which is 

particularly relevant for first-year international students. This review aimed to provide a 

comprehensive background of current knowledge about food insecurity and identify causes 

and consequences of food insecurity for first-year international students.  

The concept of food security and insecurity as well as the prevalence report of food 

insecurity are examined in this review. Experiences of university students in relation to food 

insecurity are also examined from previous studies. In particular, the association between 

an immigrant's culture, dietary acculturation, and food security levels is explored to better 

understand particular food-related issues for international students in their first-year 

studying at the University of Chester (UoC). 

This paper critically reviewed food security, acculturation and university international 

students, and produces evidence suggesting that international students experience higher  

food insecurity rates, which may be due to cultural and socio-economic factors. Hence, 

disrupting their well-being. It also identifies gaps in the literature, for future research 

purposes.
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INTEGRATIVE LITERATURE REVIEW 

1.1 INTRODUCTION 

The objectives of this review were to provide a comprehensive background of current 

knowledge about food insecurity and to identify causes and consequences of food 

insecurity for first-year international university students. This review of the literature 

identifies concepts related to food security and insecurity broadly and examines reports on 

food insecurity prevalence and the extent to which it affects diverse groups in the 

community. It also identifies those who face food insecurity and discusses relationships 

between health, socio-economic status, obesity and food security. Furthermore, it goes on 

to discuss the food environment as a determinant of food security. Experiences of university 

students in relation to food insecurity are also examined from previous studies. In 

particular, the association between an immigrant's culture, acculturation, and food security 

levels is explored to better understand particular food-related issues for international 

students in their first year studying at the University of Chester (UoC). 

1.2 FOOD SECURITY CONCEPT AND DEFINITION 

Food security is a concept largely but not exclusively associated with low to middle-income 

developing countries and world hunger. Food security has been a global issue since the mid-

20th century; with the understanding of its concept evolving over the last thirty years. The 

term “food security” is a multi-dimensional phenomenon (Food and Agriculture 

Organization (FAO), 2006). Over time, the concept has been expanded to reveal the 
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important relationships between food and culture, as nutritionists acknowledge that food 

is much more than just a tool to sustain life. 

There are two related concepts with the same name, however, measuring two different 

things; (i) One is food security at the country-level, referring to the ability of a country to 

provide enough food to its citizens; (ii) food security at the household-level, referring to the 

inability to acquire adequate nutritious foods in socially acceptable ways due to economic 

constraints (Anderson, 1990). As the focus of this study is first-year students migrating to a 

new country and culture, typically high income, the discussion about food security will focus 

on the latter. 

Several definitions of food security are known to exist (Mechlem, 2004). The 1996 World 

Food Summit definition of food security, which is the widely accepted one is - “Food security 

exists when all people, at all times, have physical, social and economic access to sufficient, 

safe and nutritious food that meets their dietary needs and food preferences for an active 

and healthy life” (FAO 2009; 2015). For the purpose of this project, the above definition will 

be used. The term “food preferences” relates to people’s food choices which have a cultural 

component that also may affect food security (Anderson, 1990; Kennedy, Woodall, 

Wolfendale, & Zengerer, 2015; Mansour, 2014). 

Based on the widely accepted definition of food security (FAO, 1996), four food security 

dimensions can be identified: food availability, access, utilisation and stability (Figure 1). 
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Figure 1: Dimensions of Food Security. Source: (Bajagai, 2013) 
 
In summary of Figure 1, “Availability” covers whether adequate food is ready at people's 

disposal while “Access” ensures if all households and individuals have adequate resources 

to obtain the food they need either through production or purchase. Likewise, “Utilization” 

concerns human body function to adequately ingest, digest and metabolize the food and 

“Stability” refers to an assurance of continuation of fore-mentioned dimensions (FAO, 2006; 

2008). According to FAO, (2008), all four dimensions must be fulfilled simultaneously for 

food security objectives to be realized. 
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Rocha, (2007) and Mahitab, (2016) in agreement with some authors (Anderson, 1990; 

Kennedy, 2005; Maxwell, Caldwell,& Langworthy, 2008) have suggested that in order to 

attain food security, people must have sufficient foods that are available regularly; there 

must be economic and physical access to food; the food should be nutritious and safe and 

food production should be sustainable, and that food should be culturally-appropriate and 

accessed in socially acceptable ways without compromising individuals’ dignity.  

Therefore, it can be inferred that food security is not just about having adequate, nutritious 

and safe food to eat daily it needs to be culturally-acceptable and obtained from a 

sustainable food system. For this reason, some have criticized the role of emergency food 

supplies from charitable organizations to individuals, especially in high-income countries 

from a social equality point. This is because seeking food from such agencies may weaken 

personal dignity (Mahitab, 2016). A broadened understanding of food, health and society 

has been reflected by these concepts (Mansour, 2014). 

Food insecurity has been identified in some high-income countries, at varying degrees of 

severity, and this is usually associated with the socio-economic deprived areas of these 

countries (Drewnowski & Eichelsdoerfer, 2010; Health Canada, 2007; Mansour, 2014; 

McIntyre & Rondeau, 2009). Food insecurity severity can range from worry about where to 

get the next meal, to the inability to consume an adequate variety and quantity of food in 

an appropriate way, to meal skipping, and finally, absolute food deprivation (McIntyre & 

Rondeau, 2009). 
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Hunger does not necessarily illustrate food insecurity (Rychetnik, Webb, Story, & Katz, 

2003). It is however understood as a painful physiological feeling due to lack of food and 

maybe a consequence of food insecurity and is understood as the severest form of food 

insecurity (Anderson, 1990). Comprehensive initiatives to tackle the ongoing problem of 

world hunger are in place (FAO, 2013), and currently the world reached this goal where, in 

developing regions from 1990 to 2010 the proportion of people living on less than $1.25 

daily fell from 47% to 22% (United Nations, 2013b). In addition, chronic hunger among the 

world’s population in years 2011–2013 was 12% (842 million people) reporting 26 million 

fewer than the number reported in 1990–1992 (1.015 million) (United Nations, 2013b). 

However, further work is needed to ensure more people across the world are food secure. 

The many interpretations of the concept of food security have been characterised by Ritson, 

(2016), (Table 1.1). 

Table 1.1: Characterisation of food security 

         WHO           WHAT           HOW           WHEN 

Who is being 
secured – from the 
population of a 
country down to 
the individual, 
household and up 
to the world 
population, with 
achieving food 
security sometimes 
now a synonym for 
the entire world 
population being 
well-fed 

What is being 
secured – originally 
the basic needs of 
people (“adequate 
food”) through to a 
varied, healthy, 
nutritious diet 
meeting consumer 
preferences 
 

How is it secured- 
varying at one 
extreme by securing 
supplies; at the 
other by providing 
people with the 
capacity to secure 
food (entitlement) 

When is it secured – 
from guarding 
against short term 
supply shortfall to 
relieving prolonged 
malnutrition due to 
chronic poverty. 
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1.3 PREVALENCE OF FOOD SECURITY 

Food poverty and hunger are often considered as issues associated with poor and 

developing countries. However, food insecurity exists in some groups in all developed 

countries. 

1.3.1 Food insecurity in developed countries  

High income (western industralised) countries are generally food secure, however, issues 

associated with poverty and income lead to the appearance of food insecurity among some 

groups in these countries. As ranked by the Global Food Security Index (GFSI) (Figure 2) 

which is measured and analyzed under three categories: nutritional value and safety, 

affordability and availability, western industralised countries such as United States (US), 

Australia, Canada, Netherlands, United Kingdom (UK) are amongst the most likely countries 

to be food secure. Despite this, a certain percentage of these countries’ populations, 

experience food insecurity (Chen, Wahlqvist, Teng, & Lu, 2009; Coleman-Jensen, Nord, 

Andrews & Carlson, 2011; United States Department of Agriculture (USDA), 2015). 



7 
 

 

Figure 2: Global Food Security Index, 2016 
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The US has consistently topped the rank by the GFSI from 2013-2016 (Global Food Security 

Index, 2016; 2015). However, in 2010 and 2014, 14.5% and 14% of US households were 

reported food insecure sometime in the year respectively (Coleman-Jensen et al., 2011; 

USDA, 2015). This prevalence applied to long-term residents in a range of circumstances, 

with some sub-groups more affected, such as immigrants and refugees which will be 

discussed in more detail below (section 1.3.3). Also in Canada, the prevalence of food 

insecurity in 2007-2008 was reported as 7.7% among Canadian households, with 2.7% 

severely food insecure (Health Canada, 2012). 

The prevalence of food insecurity in Australia measured on the national level has been 

relatively stable over years (Mansour, 2014). The Australian National Nutrition Survey in 

1995 (Rychetnik et al., 2003; Australian Bureau of Statistics (ABS), 2011) and the National 

Health Survey in 2004-2005 (Temple, 2008) used the single item question and found 5.2% 

and 5.1% of adult food insecurity respectively. Furthermore, in 2006, another study which 

sought to determine the prevalence of food insecurity within three socially disadvantaged 

localities in Sydney compared the single item measure and the US Food Security Survey 

Module (FSSM) (Nolan, Williams, Rikard-Bell, & Mohsin, 2006). The single item Australian 

tool indicated overall food insecurity prevalence of 15.8%, lower than food insecurity as 

measured by the 16 item US tool (21.9%), which proved more sensitive. 

The UK ranks 8th globally and 6th among European countries in terms of food security (Global 

Food Security Index, 2016). A study found that 13million people in the UK were at risk of 

food poverty (Department for Work and Pensions, 2015) and in 2015, more than a million 
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people received food parcels from Trussell Trust foodbanks (Trussell Trust Press release, 

2016). The number of adults and children who are food insecure remains undefined 

because information on food security often referred to as food poverty, is not collected as 

part of a national monitoring survey. This is unlike in the US, Australia and Canada where 

the statistics are publicly available, routinely updated and used to analyse both the cause 

of food insecurity and the effectiveness of remedies. 

The only UK survey that has sought nationwide data on food insecurity prevalence was the 

2003-2005 Low Income Diet and Nutrition Survey (LIDNS) which aimed to measure the 

extent of food insecurity in the most deprived 15% of the population. It found that around 

30% had experienced some constraints on food purchase and around 20% had skipped or 

reduced eating because of lack of money for food (Food Standards Agency (FSA), 2007). This 

LIDNS, has not been repeated, unfortunately. 

However, in 2016 and 2014 two surveys were conducted on 3,100 adults and 1000 adults 

respectively. The “Food and You” survey in 2016, which showed that 8% of UK adults (~3.9 

million) were food insecure (FSA, 2017), a further 13% of adults were only slightly food 

secure; experiencing more moderate, yet worrisome indications of insecure food access. 

These included worries about food running out, experiences of this happening, and or being 

unable to afford to eat balanced meals.  

These data are consistent with a survey report released by the FAO which, based on a 

telephone survey of 1,000 adults in the UK, found that about 10% of adults experienced 
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food insecurity in 2014. A direct comparison of the data cannot be done because survey 

methods and food insecurity classification differed between surveys (FSA, 2017). 

It is not possible to accurately describe who is at most risk of food insecurity without the 

regular application of consistent and standardised data collection methods that monitor 

food security status. 

1.3.2 Disadvantaged populations and food insecurity 

Food insecurity and problems with availability of or access to food have been reported to 

be more regularly noticed in communities that are: socially disadvantaged; geographically 

isolated; have low incomes; lack secure accommodation; limited food stores and public 

transport services (Nolan et al., 2006; Coveney, 2007; Hadley, Zodhiates, & Sellen, 2007).  

A study showed that the prevalence of food insecurity among adults living in socially 

disadvantaged areas was 25% (Ramsey, Giskes, Turrell, & Gallegos, 2012). A recent report 

in Australia supported this and reported 76% among 600 people seeking assistance from a 

charity have experienced severe food insecurity. The vulnerable groups were people with 

low income, unemployed, renting, single parents and the unmarried (King, Moffitt, Bellamy, 

Carter, McDowell, & Mollenhauer, 2012). Also, groups of people such as refugees, asylum 

seekers and elderly people are particularly vulnerable to food insecurity (Coveney, 2007). 

However, other data show elderly people have lower levels of food insecurity (2.8%) 

compared to adults younger than 55 years (7%) (Temple, 2006). The survey data from FSA, 

(2017) also reveals that rates of food insecurity were 23% among adults in the lowest 
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income quartiles and 47% among unemployed adults. In contrast, pensioners were seen to 

be at lower risk of food insecurity, with only 1-2% experiencing food insecurity. Those under 

age 35 (11-16%) also experienced higher rates of food insecurity, which might reflect higher 

rates of poverty among these age groups due to low wages and high living costs. 

1.3.3 Food insecurity among selected disadvantaged groups (immigrants and refugees) 

The number of international migrants worldwide has continued to grow rapidly over the 

years reaching 244million in 2015, from 173million in 2000 (United Nations, 2016).  

Immigrants are referred to as persons living in a country other than where they were born 

(United Nations, 2016). However, refugees are those forced to flee their home country and 

are usually considered more disadvantaged. Nevertheless, food insecurity related 

experiences such as: language barriers, cultural food preferences and adaptation to a new 

cultural environment, may overlap between refugees and immigrants (Modarresi-Ghavami, 

2013; Vahabi & Damba, 2013). 

The UK (England Northern Ireland only) recorded 9million international immigrants in 2015 

(United Nations, 2016), and the Migration Observatory, (2017) has categorised immigrants 

in UK as: Workers, Students, Family members and Asylum applicants. 

Previous research on food security and health of refugee and immigrant populations 

suggests that they are vulnerable to food insecurity due to their unique needs and barriers 

to deal with (Rodriguez, 2015).  
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A US study (Hadley et al., 2007) showed that refugees initially faced high levels of food 

insecurity (73%), especially during the first year. The study also indicated that measures of 

acculturation like language barriers and unfamiliar shopping environments were directly 

linked to food insecurity (Hadley et al., 2007). 

The evidence reveals that immigrant populations are known to maintain their traditional 

ethnic foods (Chapman & Beagan, 2013), however, they are shown to experience difficulty 

sourcing cheap supplies of their traditional foods (Burns, Webster, Crotty, Ballinger, 

Vincenzo, & Rozman, 2000). Further research suggests that dietary preferences of these 

immigrants are likely to change overtime through dietary acculturation (Dean & Wilson, 

2010; Wang & Hu, 2013). This is supported by evidence that suggests the length of stay of 

immigrants as a factor influencing their acculturation (Eustace, 2007). Thus, immigrants 

who are in the first year of university studies are likely to be at risk of food insecurity. 

1.4 FOOD INSECURITY AMONG UNIVERSITY STUDENTS  

University students may be vulnerable to food insecurity, as they are at risk of financial 

stress and poverty (Mansour, 2014; Meldrum & Willows, 2006; Forbes-Mewett, Marginson, 

Nyland, Ramia, & Sawir, 2009). The existing literature examining food insecurity among 

university students is reported in Table 1.2 below. The research articles used in this review 

were obtained from electronic searches (PubMed, Google scholar and Chester Repository) 

which generated about 103 results for “food security among university students”. However, 

not all studies were included. Studies were included if they were: (i) published between 
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2007 and 2017, (ii) focused on food insecurity among university students and (iii) conducted 

in developed or developing countries. Furthermore, studies were excluded if they were not 

written in English or not full text manuscripts. 

With the Boolean search operators, “AND” and “OR”, the following search items were used 

in several combination to help identify relevant articles: “food security”, “food insecurity”, 

”poverty”, ”low income”, “university”, “college”, “students”, “tertiary” and 

“postsecondary”. Thirty studies were included in the review, of which 26 were quantitative 

studies, two were qualitative studies and two were mixed methods studies.
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Table 1.2 Summary of studies on food insecurity among university students 

Reference 
 

Study sample Setting Study 
design 

Data collection Prevalence of Food Insecurity Limitations 

Knol et al., 2017 
 

Convenience 
sample of 351 
students 

University in USA Cross-
sectional 

Adult Food Security 
Survey Module 
(AFSSM) 

Food insecurity was not associated 
with obesity. Food insecure students 
had significantly higher rates of poor 
health when compared to their food 
secure counterparts 

Did not describe 
assessment tool 
for measuring 
food insecurity 
and food 
insecurity 
prevalence was 
not reported 

Olauson, 2017 1359  student 
samples 

University of 
Saskatchewan, 
Canada 

Cross-
sectional 

United States 
Department of 
Agriculture’s 
definition (USDA) 
FSSM 

39.5% reporting some level of food 
insecurity in the last 12months, 11% 
reporting marginal, 21% reporting 
moderate and 7.5% reporting severe 
levels of food insecurity 

Selection bias 

Mahitab, 2016 58 students 
sample; 
27international 
and 31 domestic 
students 

University of 
Alberta, Canada 

Multi-
method 
study 
design 

Questionnaires Prevalence of food insecurity among 
student participants was 81.4%  

Selection bias 

Morris et al., 2016 1,882 students Illinois university 
students 

Cross 
sectional 

FSSM 35% food insecurity prevalence Selection bias 

Maynard, 2016 
 
 
 

n/a University of 
Waterloo, 
Canada 

Mixed 
methods 
design 

In depth interviews 
and demographic 
and health surveys 

Food insecurity perceived to have a 
negative impact on students’ 
academic performance 

Food insecurity 
status was not 
reported 

Bruening et al., 2016 
 
 
 

209 student 
samples 

Southwestern 
University 

Cross 
sectional 

Questionnaire Food insecurity was prevalent with 
32% reporting inconsistent access to 
food in the past month and 37% in the 
last three months 

Selection bias 
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Table 1.2 Summary of studies on food insecurity among university students (continued) 

Reference 
 

Study sample Setting Study 
design 

Data collection Prevalence of Food Insecurity Limitations 

Booth and 
Anderson, 2016 

Convenience 
sample of 216 
students 

University of 
Northern British 
Columbia 

Cross-
sectional 

Questionnaire 39% of food insecurity 
prevalence 

Selection bias 
 
 

Abbott et al., 2015 Convenience 
sample of 22 
students 

University in 
Nova scotia, 
Canada 

Cross 
sectional 

Barriers to food security, 
reason for using the food 
bank, socio demographic 
characteristics 

n/a Selection bias; did 
not measure food 
security status 

Van der berg, 2015 Convenience 
sample of 1,416 
students 

University in 
South Africa 

Cross-
sectional 

Food insecurity using a 
10-item AFSSM and 
included the single-item 
question from the 
Australian National 
Nutrition Survey (NNS) 

65% food insecure based on 
single item questionnaire and  
60% food insecurity with 
hunger; 26% food insecurity 
without hunger 

Selection bias 

Gaines et al., 2014 
 

557 students 
sample 

University at a 
public university 
in south eastern 
United States 

Cross-
sectional 
design 

Questionnaire Prevalence of food insecurity 
was 14% 

Selection bias 

Kaczerska et al., 
2014 

Convenience 
sample of 764 
students 

Seven Polish 
universities 

Cross-
sectional 

11-point (modified) 
questionnaire for food 
security according to the 
“Guide to Measuring 
Household Food Security 

3% lack of food security,  
2% food insecurity with 
hunger 

Selection bias 

Hanna, 2014 Convenience 
sample of 67 
students 

One college 
California, USA 

Cross 
sectional 

Frequency of food 
insecurity, behaviours and 
factors associated with 
food insecurity 

19.4% food insecure Selection bias: did 
not specify the tool 
used to measure 
food insecurity; 
small sample size 
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Table 1.2 Summary of studies on food insecurity among university students (continued) 

Reference 
 

Study sample Setting Study 
design 

Data collection Prevalence of Food Insecurity Limitations 

Gallegos et al., 2014 Convenience 
sample of 810 
students 

University in 
Australia 

 

Cross-
sectional 

18-item FSSM, socio-
demographic, diet, and 
health 

25.5% food insecure Selection bias 

Koller, 2014 Convenience 
sample of 53 
students 

University of 
Bowling Green, 
Ohio, USA 

Cross-
sectional 

Food insecurity using 
the USDA definition 

19% food insecure Selection bias; 
used several 
questions derived 
from the USDA 
FSSM rather than 
the validated tool; 
small sample size 

Gaines et al., 2014 Convenience 
sample of 557 
students 

Public 
university  
Alabama, USA 

Cross- 
sectional 

10-item AFSSM 21% were marginally food secure, 
15% were food insecure 
 

Selection bias 

Patton-López et al., 
2014 

Convenience 
sample of 354 
students 

University   
Oregon, USA 

Cross-
sectional 

6-item FSSM, 
socioeconomic and 
demographic variables 

59% food insecure Selection bias; 
severity of food 
insecurity not 
measured using 6-
item FSSM   

Gorman, 2014 Convenience 
sample of 298 
students 

Kent State 
University   
Ohio, USA 

Cross- 
sectional 

Food security status 
using 10-item AFSSM, 
demographics 

49.7% food insecure Selection bias 

 
Mansour, 2014 

 
Convenience 
sample of 337 
students 

 
University of 
Wollongong, 
Australia 

 
Cross-
sectional 

USDA FSSM, and 
included the single-item 
question from the 
Australian National 
Nutrition Survey (NNS) 

 
19.6% food insecurity prevalence 
using the single item measure and 
60.8% using the multi-item measure 

 
Selection bias 
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Table 1.2 Summary of studies on food insecurity among university students (continued) 

Reference 
 

Study sample Setting Study 
design 

Data collection Prevalence of Food 
Insecurity 

Limitations 
 

Micevski et al., 
2014 

Convenience 
sample of 124 
students 

University in Victoria, 
Australia 

Cross- 
sectional 

Food insecurity 
using USDA 
definition 

18% food insecurity without 
hunger, 30% with hunger 

Selection bias 

Espinoza, 2013 Convenience 
sample of 597 
students 

University  
Of California, USA 

Cross-
sectional 

Food security status 
using 10item 
AFSSM, 

15.7% very low food 
security, 14.9%  low food 
security   

Selection bias 

Mi-TingLin et al., 
2013 

Convenience 
sample of 112 
female students 

University in a 
southwestern region of 
the United States 

Cross-
sectional 

A dichotomous 
question defined 
food security status 

n/a Selection bias; used 
only one dichotomous 
question rather than a 
validated tool, 
prevalence of food 
insecurity not reported 

Munro et al., 2013 Purposive 
sample of 1,083 
students 

University in South 
Africa 

Cross-
sectional 

Demographic, 
university Student’s 
Food Insecurity 
Questionnaire 
(USFIQ) 

 

20% experienced some level 
of food insecurity 

Selection bias, did not 
use a validated tool to 
measure food 
insecurity 

Kassier et al., 2013 Random sample 
of 269 students 

University in 
South Africa 

Cross-
sectional 

Household Food 
Insecurity Access 
Scale (HFIAS) 

53.1% moderately food 
insecure, 12.5% severely 
food insecure 
 

n/a 

Stewin, 2013 Purposive 
sample of 32 
international 
students 

University in Guelph 
and Windsor, Canada 
 

Qualitati
ve study 

Experiences with 
food insecurity, 
food availability, 
accessibility and 
preferences 

n/a Did not describe 
assessment tool for 
measuring food 
insecurity and food 
security status was not 
confirmed 



18 
 

Table 1.2 Summary of studies on food insecurity among university students (continued) 

Reference 
 

Study sample Setting Study 
design 

Data collection Prevalence of Food Insecurity Limitations 

Sulaiman et al., 
2013 

Random sample 
of 484 students 

Four public universities 
in Peninsular Malaysia 

Cross-
sectional 

18-item HFSSM 44.4% low food security, 22.7% 
very low food security 

n/a 

Maroto et al., 2013 Convenience 
sample of 301 
students 

Two community 
colleges   
Maryland, USA 

Cross- 
sectional 

10-item AFSSM, self-
reported GPA, and 
demographic 
variables 

56% food insecure   Selection bias 

Freudenberg et 
al., 2011 

Convenience 
sample of 1,086 

students 

New York University, 
USA 

Cross 
sectional 

4 questions about 
food insecurity, 
demographic, 
housing instability, 
and food related 
services 

39.2% food insecure, 22.7% food 
insecure with hunger 

Selection bias; 
used questions 
derived from the 
USDA FSSM 
rather than the 
validated tool 

Hughes et al., 2011 Purposive 
sample of 399 
students 

Australian University Cross-
sectional 
study 

Food insecurity 
using USDA 
Community Food 
Security Assessment 
Toolkit and included 
the single-item 
question from the 
Australian National 
Nutrition Survey 

12.7% using single item measure 
and 46.5% using multi-item 
measure 

Selection bias 

Nugent, 2011 Purposive 
sample of 15 

students 

University of Alberta, 
Canada 

Qualitati
ve study 

10-item AFSSM, n/a Food security 
status was not 
reported 

Chaparro et al., 
2009 

Convenience 
sample of 441 
students 

University of Hawaii, 
Monoa (USA) 

Cross-
sectional 

10-item HFSSM 21% low food security Selection bias 
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Most studies were conducted in the US, Australia and Canada (Table 1.2), and the 

prevalence of food insecurity varied between studies from 12% to 86%, likely due to method 

used to determine food insecurity status, and sample composition. Limited research that 

focuses on the issue of food insecurity among university students exists in the UK, however 

studies on changes in dietary habits of international students (Edwards, Hartwell, & Brown, 

2010) and acculturation (Hartwell, Edwards, & Brown, 2011) have been done.  

Due to the inconsistent way the studies measured food insecurity in this review, and the 

non-indication of the prevalence of food insecurity in some studies, it makes it difficult to 

compare the studies and limits drawing up a broader conclusion. 

Evidence suggests that, due to risk of poverty and financial stress, university students are 

likely to experience food insecurity (Forbes-Mewett et al., 2009; Gallegos, Ramsey, & Ong, 

2014; Meldrum & Willows, 2006). Some studies (Gallegos et al., 2014; Mansour, 2014; 

Maynard, 2016) suggested that food insecurity may also impact on academic performance, 

however some studies (Espinoza, 2013; Kassier & Veldman, 2013) found no relationship 

between academic performance and food insecurity which could be ascribed to differences 

in the psychological or physiological nature of the students or both. 

An Australian national survey of students conducted in 2006 revealed that university 

students were suffering poverty and financial stress, which are key issues other studies 

(Meldrum & Willows, 2006; Micevski, Thornton & Brockington, 2013; 
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Maynard, 2016) have related to food insecurity (Australian Vice Chancellors' Committee, 

2007). Also, an exploratory qualitative study among university students in Canada (n=15) to 

get the perspectives and experiences of food insecurity among students who accessed a 

campus food bank found a range of burdens and concerns of the students including: 

maintaining their academic performance; part-time work; family, religious beliefs and 

cultural values; and for female students, pregnancies and breast feeding (Nugent, 2011). 

Some studies have reported food insecure students having low intake of micronutrients and 

fruits and vegetables (Gallegos et al., 2014; Nugent, 2011; Sulaiman, Jusoh, & Razak, 2013), 

however, another study showed an inverse correlation between nutritional status and food 

security (Kaczerska, Pleskacz, Siermontowski, & Małgorzewicz, 2014). The evidence also 

shows potential negative effects of food insecurity on students’ health (Espinoza, 2013; 

Gallegos et al., 2014; Hughes, Serebryanikova, Donaldson, & Leveritt, 2011; Patton-López, 

López-Cevallos, Cancel-Tirado, & Vazquez, 2014). 

Furthermore, in other developed economies, university students have been found 

vulnerable to food insecurity. For example, at the University of Hawai'i at Mānoa food 

insecurity has been reported as a significant problem among a sample of the university 

students (n= 441) using the US Food Security Survey Module (FSSM), with 21% shown to 

suffer from food insecurity and 24% at risk of food insecurity. Those students living on-

campus and off-campus in shared rooms, compared to those living with their families, were 

revealed as vulnerable, and the participation in a campus meal plan did not differ 
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significantly between students who were food secure and food insecure (Chaparro, 

Zaghloul, Holck, & Dobbs, 2009).   

 A cross-sectional study conducted in 2011 among college students in a rural university in 

Oregon, using the 6-item short form of the US Department of Agriculture food security scale 

which does not include questions about children's food insecurity nor the most severe adult 

food insecurity, found that 59% of the students were food insecure at some point, which 

was linked with students having low income, poor health, and participating in food 

assistance programs. Prevalence of food insecurity in both studies was higher than that of 

the general populations (Patton-López et al., 2014).  

Studies among student populations have also shown that food insecurity has potential 

negative effects on their academic performance (Chaparro et al., 2009; Gallegos et al., 2014; 

Mansour, 2014; Maynard, 2016; Nugent, 2011) and health (Espinoza, 2013; Gallegos et al., 

2014; Hughes et al., 2011; Patton-Lopez et al., 2014), this potential correlation creates an 

importance to investigate food insecurity prevalence among university student populations. 

Food insecurity has been recognized as an important nutrition issue for both domestic and 

international students (Mansour, 2014). Compared to their domestic colleagues, 

international students are shown to be more vulnerable to food insecurity which may have 

an adverse impact on well-being and long-term health (Forbes-Mewett et al., 2009; 

Mansour, 2014; Hughes et al., 2011; Stewin, 2013). A study conducted at the University of 

Queensland surveying 399 students (Hughes et al., 2011) found that the prevalence of food 
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insecurity among students was 12.7%, based on a single question derived from the NNS. 

However, using a multi-item questionnaire taken from the USDA in the same study, 46.5% 

of the sample population was food insecure without hunger, while an additional 25.3% 

experienced food insecurity with hunger. The prevalence of food insecurity for domestic 

students using the single and multi-item measures was 13.6% and 70.1% respectively. The 

case for international students was worse, with a prevalence of 76.5% of food insecurity 

using the multi-item measures (Hughes et al., 2011). Similarly, international students were 

reported food insecure in a study conducted at the University of Wollongong, which found 

the prevalence of students’ food insecurity based on the single item and multi-item 

measures to be 19.6% and 60.8% respectively (Mansour, 2014). 

There is however little available research indicating the extent, determinants or 

consequences of food insecurity university populations. Hence, further research should be 

considered.  

1.5 FOOD INSECURITY AMONG INTERNATIONAL STUDENTS  

Due to different cultural backgrounds, international students are known to have diverse 

food patterns and often stick to their preferred traditional foods which could be a way of 

retaining their cultural identity (Chapman & Beagan, 2013). A qualitative study on 

international students in England (Brown, Edwards, & Hartwell, 2010) acknowledged the 

importance of food to cultural identity and overall quality of life. International students are 

required to simultaneously focus on the costs and availability of preferred food choices and 
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their health, while chasing study and work-based goals (Assets, 2001). The evidence 

therefore shows that international students are more vulnerable to food insecurity in 

universities, particularly during the early period of living in a foreign country, where they 

face difficulties which may have an adverse impact on well-being and long-term health 

(Assets, 2001; Eustace, 2007; Forbes-Mewett et al., 2009; Mansour, 2014; Stewin, 2013).  

A study by Mansour, (2014) on students of the University of Wollongong showed that food 

insecurity was significantly higher among international students compared to domestic 

students (69.9% vs. 51.6% p=.001). Interviews with 200 international students across nine 

universities further showed a large number of international students experienced serious 

financial problems (Forbes-Mewett et al., 2009). Furthermore, a qualitative study on 32 

university international students in Ontario, reported problems of affordability, accessibility 

and availability of their preferred traditional foods (Stewin, 2013). 

In the UK, international students from over thirty-six nationalities who were enrolled in a 

master’s degree (n=228), reported changes in the consumption of some food groups and in 

the number of meals eaten (Edwards et al., 2010). As shown in Table 1.3, it was observed 

that Asian students significantly reduced the number of breakfasts and main meals 

consumed. Likewise, the number of meals consumed by European students was reduced. 

However, this study did not report any significant changes in students’ perceived 

healthiness of their diet, compared to a similar study in Belgium (Perez-Cueto, Verbeke, 

Lachat, & Remaut-De Winter, 2009) were most students considered a healthy diet 

important. 
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Table 1.3 Mean number of meals before commencing university and since arrival (UK study) 

Meal  
 

Asian European 

 Mean S.D Mean S.D 

Breakfast per week  

Before university 4.34* 2.51 4.93 2.15 

After arrival  3.98* 2.33 4.89 2.28 

Meals per day  

Before university 2.21b 1.02 1.80c 0.78 

After arrival 1.95b 0.87 1.47c 0.70 

Super script letters (b,c) indicate a significant difference (p ≤ .05) in columns. Adapted from: 
Edwards, et al. (2010). 

Following previous studies (Chapman & Beagan, 2013; Stewin, 2013), it may be inferred that 

international students in their first year are usually not yet acculturated to their host 

country’s (UK) food culture (Vahabi, & Damba, 2013). They are therefore inclined to choose 

preferred traditional foods familiar to them, which may be limited in terms of availability, 

accessibility and affordability. 

Therefore, this is further understood as, the level of dietary acculturation of international 

students especially in their first year is a relevant determinant of how food secure they will 

be. Hence, the relevance of this study which aims to determine the extent of food security 

among first-year international students at the University of Chester; which unlike 

international students at universities in the major cities, may have limited access to their 

preferred traditional foods. Also, to assess the factors affecting their ability to obtain their 

preferred traditional foods. 
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1.5.1 International students studying in Chester  

The University of Chester (UoC) is a public university situated in North-West England, with 

its campuses located at different parts of Chester. The university has some 19,850 domestic 

and international students, drawn from across continents. 

Chester is a city in the Cheshire county of North-West England, on the River Dee, close to 

the border with Wales. Chester is also the most populous settlement (332,200 in 2014) in 

Cheshire West. However, it is not known to be culturally diverse compared to larger cities 

in the UK such as London and Manchester. International students make up approximately 

4% of the students in UoC (UoC International Office, 2017) and according to the UK 

University Rankings 2017, the UoC is ranked 81st. 

Supermarkets or food stores are more common in Chester city than small, independent or 

convenient food stores, which have a sporadic distribution across the city. While large 

supermarkets usually contain cheaper food options than small independent stores, they 

may not be very easily accessible when compared to independent shops which may contain 

more expensive options (Gittelsohn, Rowan, & Gadhoke, 2012). The unavailability of several 

well distributed small food shops across the city makes it difficult for some people, 

especially those without private transport, to easily access food outlets in meeting their 

daily needs for healthy and balanced diets (Dixon, Omwega, Friel, Burns, Donati, & Carlisle, 

2007; Larson, Story, & Nelson, 2009). 
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1.6 Diet and health outcomes related to food insecurity  

Food security is shown to be vital to broader health (WHO, 1986), and its important 

implications for health directly or indirectly through diet quality is well established (Carter, 

Dubois, Tremblay, & Taljaard, 2012). Previous research on the long-term consequences of 

food insecurity reveals that an insufficient nutritional intake and consumption of fruits and 

vegetables can often lead to chronic diseases such as diabetes (Vahabi & Damba, 2013; 

Toronto Public Health, 2014). Furthermore, food insecurity threatens physical and mental 

wellbeing (Carter et al., 2012; Toronto Public Health, 2014).  

The evidence also shows that compared with those from food-secure households, food-

insecure households are more likely to have poor mental health, a very weak sense of 

community belonging, high stress and dissatisfaction in life, (Mathews, Morris, Schneider, 

& Goto, 2010; Willows, Veugelers, Raine, & Kuhle, 2011). Furthermore, a study conducted 

in Taiwan reported that children living in food insecure households were more likely to have 

iron deficiency anaemia, endocrine disorders, and some symptoms relevant to nutrition, 

metabolism and development (Chen et al., 2009).  

However, a systematic review by Hanson and Connor, (2014) which tested 170 associations 

between food insecurity and dietary quality for adults, found 50 associations (29%) 

suggesting an inverse association of food insecurity with dietary quality in adults. In 

particular, intakes of nutrient-rich vegetables, fruit and dairy that promote good health. 
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Factors determining the food environment such as neighborhood access to healthy and 

affordable food have also shown significant impact on immigrants’ health (Latham & 

Moffat, 2007). For example, a study by Chaufan, Constantino, & Davis, (2012) showed that 

limited access to transportation was a barrier to the healthy food needed for diabetes 

prevention for a group of Latino immigrants in California, USA.  

International students are faced with similar challenges as other migrant groups (Tidwell & 

Hanassab, 2007), and acculturation has been shown to lead to health behavior changes 

within this population (Yan & Fitzpatrick, 2016). 

1.7 The food environment as a determinant of food security 

According to a recent report released by Health Canada, (2013), the food environment 

includes a wide range of factors such as: geographic food access, which refers to where and 

what type of stores are available in proximity to an individual; food availability referring to 

the kinds of foods that are obtainable by an individual in his community and food 

affordability - the cost of food with regards to an individual or household. This also 

emphasises features of the community such as: the number and kinds of food outlets 

available, generally described as geographic food access, the consumer experience, which 

includes: the kinds of foods that are available, affordable and of good quality (Health 

Canada, 2013).  

The importance of preferred foods of international students' and their desire to retain home 

food practice is a common prototype in the literature (Chapman & Beagan, 2013; Stewin, 
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2013), which makes the role of availability, affordability and accessibility of these foods 

important. Thus, the need to consider this food environment in more detail as it relates to 

international students in their first year, and how their food security status may be 

influenced as summarized in Table 1.4 (Stewin, 2013; Vahabi & Damba, 2013).
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Table 1.4 Summary of food environment factors and food security 
FOOD ENVIRONMENT FACTORS DETERMINANTS OF FOOD ENVIRONMENT FACTORS 

Food availability 

 Food security is influenced by 
different aspects of the food 
supply chain and some of these 
aspects may be relevant for first-
year international students in 
Chester. 

Food outlets, location and availability of food 

 Food security of international students can be highly influenced by the type and 
location of food outlets and people’s abilities to access them (McComb, Webb, & 
Marks, 2000; Williams, James, & Kwan, 2004).  

 The evidence further reveals that food price is affected by type and location of food 
outlets (Williams et al., 2004). Ability to access food stores vary with the different types 
of stores (Powell, Auld, Chaloupka, O’Malley, & Johnston, 2007). 

For example: small independent local food stores tend to, offer a more limited range of foods, 
are more expensive and often have limited healthy options. On the other hand, local 
supermarkets generally offer competitive prices, healthy foods and a wider range of foods 
which can contribute to their food security (Larson et al., 2009). 

Quality and Variety of food 

 According to FAO (2006), a local food supply should achieve acceptable standards of 
food quality (Rychetnik et al., 2003; James, Bexley, Devlin, & Marginson, 2007) which 
includes: the nutritional value, flavour and appearance of food.  

 Food security of international students might be hindered by the fact that their 
preferred traditional foods are available, but not of appropriate quality and preferred 
variety (Grabovschi, Loignon, & Fortin, 2013; Latham & Moffat, 2007; Rychetnik et al., 
2003). 

Food accessibility and affordability 

 Having sufficient foods available 
is not enough, there must be 
adequate physical access and 
affordability of food as well in 
achieving food security 
(Mahitab, 2016). 

 To assess whether people have 
adequate access to food, it is 
important to consider a number 

Distance, transport, mobility and time to shops 

 Transportation provides access to local food resources, making it key to the food 
environment (Rodriguez, 2015). 

 Unfavourable distance to shops, access to transportation and insufficient time for meal 
preparation and shopping hinder the food security of international students (Clifton, 
2004; Mansour, 2014; Radermacher, Feldman, & Bird, 2010; Rychetnik et al., 2003). 

Example (Robinson et al., 2000; Williams et al., 2004) low-income groups who used public 
transport in England were more likely to buy from local food stores than large stores compared 
with groups who had their own transport. 

Income and price of food 
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of factors, some of which may be 
relevant for first-year 
international students in 
Chester. 

 A strong association exists between income and food insecurity (Nord, 2014). However, 
income, in addition to other economic variables such as: food costs and housing should 
be considered to evaluate food security (Gorton, Bullen, & Mhurchu, 2009). 

 Enough money is necessary for international students to buy and select healthy and 
quality food, in achieving food security (Olson & Holben, 2002). 

 Food security of international students might be hindered by the fact that good quality 
food is available, but more expensive (Rychetnik et al., 2003). This is because cost of 
food is a critical factor when accessing food, as evidenced in a study (Kirkpatrick and 
Tarasuk, 2003) on low-income groups in Canada. 

Knowledge and skills 

 Previous research shows that considering the skills to prepare acceptable foods and 
knowledge to identify healthy food choices, may potentially impact food security 
(McComb et al., 2000; Rychetnik et al., 2003). 

Cooking and storage facilities 

 Home-made meals are frequently cheaper and of higher nutritional quality, than buying 
already prepared food (Clifton, 2004; Vozoris &Tarasuk, 2003). This makes it important 
to have adequate space and equipment to cook and store food (Clifton, 2004; 
Rychetnik et al., 2003; Vozoris &Tarasuk 2003). 

 Furthermore, buying food in large quantities tends to be cost effective (Ross & Geil, 
2010) and enables households to store food in case of emergency (Dean, Sharkey, 
Johnson, & St John, 2012). Therefore, it can be deduced that lack of proper storage 
facilities and housing can discourage cost-effective-bulk purchase of food. This food 
security issue may be relevant for international students in their first year in Chester. 

Food preferences 

 Individual preferences of international first year students can influence their level of 
acculturation to their new food environment, which can potentially hinder their food 
security (Barrett, Lentz, & Denemark, 2010; Edwards et al., 2010; Mansour, 2014; 
Stewin, 2013). 

 People from diverse cultural backgrounds, having the exact same physical food access 
for instance, may not be equally food secure because of cultural diversities or religious 
limitations related to foods that are appropriate to consume (Barrett et al., 2010). 
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1.8 Conclusion 

The concept of food security has broadened recently, encompassing food related aspects 

of physical and mental well-being and not only individuals’ energy and nutritional 

requirements. 

Many past studies using the single item measure have reported lower rates of food 

insecurity among university students, potentially due to its focus on economic factors only. 

To assess the full dimensions of food insecurity, more information is therefore required. 

Hence, further research using both single and multi-item measures to explore food 

insecurity in university students’ context is needed. The literature identifies the potential 

negative influence of unfamiliar foods for refugees and immigrants on food security, and 

also identifies the association between dietary acculturation and food security. These food 

security issues may be relevant for international students.  

Several studies established that some groups such as: immigrants, refugees, university 

students and socioeconomically disadvantaged people, are more vulnerable to food 

insecurity. Although the literature has identified university students as a vulnerable group 

to food insecurity. Nevertheless, only a few published studies on university students’ food 

insecurity and food choices exist. Researchers identified this as a pending area yet to be 

covered by the single or multi-item measures.  

Furthermore, evidence suggests that international students experience higher rates of food 

insecurity, which may be as a result of cultural and socio-economic factors. Clearly, only 
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limited research has been specific to food security of international students at universities. 

This research project seeks to contribute to the literature by assessing the level of food 

security among international students in their first year at the University of Chester. 
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Abstract 

Background: Food security is an important nutrition issue among vulnerable population 

groups such as; international university students. When physical, social and economic 

access to sufficient, safe and nutritious food which meets dietary needs and food 

preferences for a healthy life is limited or uncertain, food insecurity exists. This study aimed 

to investigate the extent of food security among first-year international students at the 

University of Chester (UoC) and to assess factors affecting their ability to obtain their 

preferred traditional foods. 

Method: A cross-sectional survey of 124 first-year international students at the UoC, using 

self-reported validated questionnaires. Food security was measured using the Australian 

National Nutrition Survey (single item measure) and US Adult Food Security Survey Module 

from the United States Department of Agriculture Community Food Security Assessment 

Tool Kit (10-item measure). Socio-economic and demographic variables, and food access 

and availability questions were also included. 

Results: Food insecurity was evident in the student sample. The prevalence of food 

insecurity using the single item and multi-item measures were 21.8% (n=25) and 79.8% 

(n=99) (54.8% reported severe food insecurity and 25% reported some degree of food 

insecurity) respectively. Students’ food insecurity was associated with cost and quality of 

food, location and transport to food stores, low income, no employment, no scholarships 

and renting. 
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Conclusion: Food insecurity is a significant problem among international students at the 

UoC. There is a need to increase the accessibility, availability and affordability of 

international students’ preferred traditional foods. It is necessary to broaden research on 

different university settings and further strengthen support systems to increase access to 

nutritious, preferred traditional foods for this population.
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1.0 Introduction 

Food security exists when ‘all people, at all times, have physical, social and economic access 

to sufficient, safe and nutritious food which meets their dietary needs and food preferences 

for an active and healthy life’ (Food and Agriculture Organization of the United Nations 

(FAO), 1996).The term food preferences relate to people's food choices which have a 

cultural component that may affect food security and is clarified to be understood as access 

to socially and culturally acceptable foods (Mansour, 2014). Researchers have investigated 

food insecurity among university students, with little attention on international students 

(Booth & Anderson, 2016; Chaparro, Zaghloul, Holck, & Dobbs, 2009; Espinoza, 2013; 

Hughes, Seebryanikova, Donaldson, & Leveritt, 2011; Morris, Smith, Davis, & Null, 2016; 

Olauson, 2017). 

International students are shown to be more vulnerable to food insecurity (Mansour, 2014; 

Stewin, 2013; Van der berg, 2015), especially during the early period of their stay when 

faced with new food cultures, which may have an effect on their well-being; whereby the 

opportunities to choose familiar foods may be restricted in the new country of residence 

(Adekunle, Filson, Sethuratnam, & Cidro 2011; Brown, Edwards & Hartwell, 2010; Stewin, 

2013). However, not much research has been done on factors affecting their ability to 

obtain their preferred traditional foods. This research hopes to build upon literature by 

looking at the impact these factors may have on the food security of first-year international 

students at the University of Chester (UoC). 
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In the academic year 2016/17, some 350 international students were registered with the 

UoC. Compared with other universities, this is relatively low. Furthermore, the city of 

Chester has a low ethnic mix and not known to be culturally diverse compared to larger 

cities in the UK like London and Manchester. As such, the food culture of international 

students is unlikely to be catered for implying an increased risk of food insecurity.  

This study is to the best of my knowledge the first to investigate the extent of food security 

among international students in Chester. This research will generate information to better 

understand the challenges international students may face in obtaining their preferred 

traditional foods when studying at the UoC; and therefore may inform the development of 

food procurement or catering policies at the university and other options to support 

international students, with regards to securing affordable and accessible preferred 

traditional foods, for a healthy diet. 

1.1 Aim 

To investigate the extent of food security among first-year international students (non-UK 

students enrolled on a Tier 4 temporary visa, admitted in September, 2016) at the UoC and 

to assess the factors affecting their ability to obtain their preferred traditional foods. 
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1.2 Objectives 

To determine; 

1. the overall prevalence of food insecurity using single item and multi-item measures 

among first-year international students studying at the UoC. 

2. the level of severity of food insecurity among first-year international students 

studying at the UoC. 

3. factors associated with food insecurity among first-year international students 

studying at the UoC. 

1.3 Hypothesis 

The following hypothesis was tested: that there is no food security among first-year 

international students at the UoC. 

  



4 
 

2.0 Methods 

2.1 Participants 

One hundred and twenty-four (124) undergraduate and postgraduate students (56 males 

and 69 females) at the UoC, aged between 18 and 46 years participated in this study. The 

study aimed to recruit a convenience sample size of about 100 participants, because 

published literature has shown this to yield statistically reliable results in previous research 

(Mi-TingLin, Peters, Ford, Meshack, Johnson, Hill, & Peters, 2013; Micevski, Thornton, & 

Brockington, 2014). The number of participants represent 35% of the total number of 

students invited to participate in this study, and this number also exceeds the number of 

participants aimed for by 24%. The Faculty of Medicine, Dentistry and Life Sciences 

Research Ethics Committee approved this study (Appendix 1). 

Inclusion and exclusion criteria: only those recognized to be international students (non-UK 

students enrolled on a Tier 4 temporary visa) and admitted in September 2016, were 

recruited for this study. 

2.2 Research design 

This was a descriptive cross-sectional survey. 

2.3 Data collection 

Participants were recruited through personal and departmental contacts initially via email, 

followed by snowballing; where participants helped to pass on the survey information to 

potential participants who equally met the inclusion criteria. Furthermore, students were 
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recruited through the UoC international students’ Facebook group and also face-to-face 

invitations. An invitation email, containing a link to online questionnaire (Appendix 3) and 

Participants’ Information Sheet (Appendix 2) were sent to participants. 

Data were collected using an anonymous online questionnaire (Bristol Online Survey) that 

contained 29 questions including demographics and socio-economic information, food 

access and availability and food experiences related to food security (Appendix 4). Primarily, 

the questions reflected those in the studies by Hughes et al. (2011) and Mansour, (2014), 

who in addition to the food security questions also utilized the food access and availability 

questions used in a study by Nolan, Williams, Rikard-Bell, and Mohsin (2006). 

The food security questions of this study were derived from existing, validated surveys on 

food security which are: The Australian National Nutrition Survey (NNS) (single item 

measure) and US Adult Food Security Survey Module (AFSSM) from the United States 

Department of Agriculture (USDA) Community Food Security Assessment Tool Kit (10-item 

measure), as adapted by Hughes et al. (2011) and modified for this context; by replacing 

the term “food” with “preferred traditional food” in the questions, to reflect the 

circumstances of the cohort under investigation (Appendix 4). Each participant was required 

to voluntarily fill in the online questionnaire just once, which took approximately 10 

minutes to complete and each participant’s consent was implied by the completion of the 

questionnaire.  
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The advantages of using the 10-item measure (AFSSM) in this study compared to the 18-

item measure are that the shortened survey reduces respondent burden and does not ask 

questions about the food security of dependent children, which is irrelevant in this current 

study. 

Multi-item measures are more sensitive and include questions to capture food insecurity 

for multiple domains such as: lack of financial resources which cause individuals and 

households to experience uncertainty and food depletion, insufficient quality or quantity of 

diet, instances of reduced food intake and its consequences. 

Furthermore, the single item question included in this study; “In the last 12 months, were 

there any times that you ran out of food and couldn’t afford to buy anymore?” emphasizes 

the economic nature of food insecurity (Rychetnik, Webb, Story, & Katz, 2003; Seal, 2004; 

Mansour, 2014) and combines elements from questions in the multi-item measures. 

There are certain terms that have been used in the literature to indicate levels of food 

insecurity such as: food insecurity with hunger and without hunger, (Freudenberg, Manzo, 

Jones, Kwan, Tsui, & Gagnon, 2011; Micevski et al., 2014; Vanderberg, 2015). Furthermore, 

countries like the US also have official guidance with reporting terms used. In this study, 

however, the main focus was whether students were food insecure or not. Therefore, terms 

such as “food insecurity with hunger and without hunger” were not used. Similarly, the 

official US coding guidelines developed to accompany the AFSSM were modified, as adapted 
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by Mansour, (2014), due to the changes made to the questionnaire to reflect the 

circumstances of the cohort under investigation (see Appendix 4). 

2.4 Data Analysis:a 

All data collected was analysed using the software Statistical Package for Social Sciences 

(Version 23) (SPSS) (IBM Corp., 2013). Demographic characteristics of the student sample 

were summarized using descriptive statistics (frequencies, cross tabulations). Descriptive 

data analysis included the calculation of overall food insecurity prevalence among 

participants using the single and multi-item measures. If participants answered (Yes) or 

‘Often true’ or ‘Sometimes true’ or ‘Almost every month’ or ‘Some months but not every 

month’ to any of the single or multi-item questions, they were identified as food insecure. 

Cross tabulation was used to assess the relationship between a range of factors and food 

insecurity. Chi-square analysis was also used to determine if there was a significant 

relationship between a variable (factor) and food insecurity, with a p-value of .05 to 

represent a statistical significance. 

Furthermore, food insecurity was categorized as severe if participants answered ‘yes’ to any 

of a number of questions which indicated reduced food intake and disrupted eating 

patterns. The severity of food insecurity was based on the severity rank in the multi-item 

                                                           
First year international students will be referred to as international students going forward. 
Preferred traditional foods will be referred to as preferred or desired foods going forward. 
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questionnaire from the USDA food security scale (Bickel, Nord, Price, Hamilton, & Cook, 

2000; Cohen, 2002).  
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3.0 RESULTS 

3.1 Demographic characteristics of the study population 

The demographic characteristics of the study population are shown in Figure 1.1. A total of 

124 international students (55% females and 45% males) from six faculties completed the 

questionnaire. The students’ age ranged from 18 to 46 years, with a mean age of 24years 

(SD= 5.1). Most participants were from Asia (46.8%) and Africa (33.9%), and nearly all 

(95.2%) participants lived in Chester, with the remaining participants (4.8%), commuting 

from other cities. Furthermore, more than half (58.9%) of the participants were 

undergraduates, followed by those in postgraduate taught (35.5%), and the minority (5.6%) 

had been enrolled for postgraduate research. Also, in terms of participants’ households, 

majority (39.5%) of participants lived by themselves with no children and the second largest 

proportion (35.5%) of the participants lived in group households with unrelated adults. 

These proportions derived are considerably in accordance with the university’s profile for 

international students. 
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Figure 1.1 Demographic characteristics of participants 
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3.2 Participants’ economic characteristics 

The economic characteristics of the study population are shown in Figure 1.2. Majority 

(68.5%) of participants had no employment, and 31.5% had employment. Also, the monthly 

income of 70.2% of the participants was less than £1,000 monthly (Figure 1.2), and most 

participants (61%) had no scholarships, while 39% had some form of scholarship. In 

addition, 77.6 % of students without scholarships had no employment. Similarly, among 

students with a monthly income less than £1,000, 64.4% were unemployed. The average 

weekly working hours among employed students (n=39) was 17 hours (SD= 4.9), with a 

range of 3-20 hours weekly. Nearly all students (92.8%) rented their accommodation on-

campus (45.2%) and off-campus (47.6%).  
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Figure 1.2 Economic characteristics of participants 
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3.3 Food insecurity status 

This section illustrates food insecurity status using the single and multi-item measures. 

Using both measures, food insecurity prevalence is presented in Figure 1.3. Overall, the 

food insecurity prevalence at any level, using the multi-item measure was 79.8% (n=99), 

that is, four in five students (79.8%) reported having at least one indicator of food insecurity. 

This included lack of financial resources causing anxiety over food shortage, insufficient diet 

quality or quantity and instances of reduced food intake. From this 79.8% (n=99), 25.3% 

(n=31) and 54.8% (n=68) reported some degree and severe level of food insecurity 

respectively. The food insecurity prevalence reported using the single item measure was 

21.8% (n=27). This implies that the prevalence of food insecurity reported by the more 

sensitive multi-item measure (79.8%), was more than three times of that reported by the 

single item measure (21.8%). 
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Figure 1.3 Food insecurity using the single and multi-item measures among participants 
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Income was significantly associated with food insecurity (p=.008). Furthermore, the 

reported frequency of unemployed food insecure students (n=65) was more than that of 

food insecure employed students (n=34). 

Students who rented their accommodation were more likely to be food insecure (84.7%, 

n=50) compared to students living rent free (75%, n=6). Similarly, of those employed, 100% 

of students that worked between 3-10 hours weekly were food insecure, compared to those 

working 11-20 hours weekly (84.4%).  
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Table 1 Food security status of the sample using single and multi-item measures in relation to the 
demographic attributes and economic factors 

Factors         Food insecurity (FI) measure %      Chi-square 
Single            Multi- 
item              item 
p value       p value 

FI, single item  FI, multi-item 

Total 
Participa
nts 
(124) 

n    (%) Total 
participa
nts (124) 

n     (%) 
 
     

 

Gender 
Male 
Female 

 
56 
68 

 
10(17.9%) 
17 (25%) 

     
56 
68          

 
45 (80.4%) 
54 (79.4%) 

 
.338 

 
.896 

Age groups 
18-24 
24-35 
35+ 

 
78 
40 
6 

 
16 (20.5%) 
9 (22.5%) 
2 (33.3%) 

 
78 
40 
6 

 
65 (83.3%) 
28 (70%) 
6 (100%) 

 
.757 

 
.105 

Region 
Asia 
Africa 
Australia 
America 
Other 

 
58 
42 
2 
4 
18 

 
16 (27.6%) 
5 (11.9%) 
1 (50%) 
0 
5 (27.8%) 

 
58 
42 
2 
4 
18 

 
48 (82.8%) 
31 (73.8%) 
1 (50%) 
4 (100%) 
15 (83.3%) 

 
 
.201 

 
 
.477 

Living area 
Chester 
Liverpool 
Manchester 
Bristol 
Warrington 
London 

 
118 
1 
2 
1 
1 
1 

 
26 (22%) 
0 
0 
1 (100%) 
0 
0 

 
118 
1 
2 
1 
1 
1 

 
95 (80.5%) 
0 
1 (50%) 
1 (100%) 
1 (100%) 
1 (100%) 

 
 
 
.417 

 
 
 
.320 

Degree 
Undergraduate 
Post graduate taught 
Post graduate research 

 
73 
44 
7 

 
16 (21.9%) 
10 (22.7%) 
1   (14.3%) 

 
73 
44 
7 

 
63 (86.3%) 
31 (70.5%) 
 5 (71.4%) 

 
.880 

 
.100 

Household 
Living with children 
Living with relative/parents 
Living with no children 
Living in group, unrelated adults 

 
5 
17 
58 
44 
 

 
1   (20%) 
6   (35.3%) 
11 (19%) 
9   (20.5%) 

 
5 
17 
58 
44 

 
4   (80%) 
15 (88.2%) 
48 (82.8%) 
32 (72.7%) 

 
.542 

  
.487 
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Table 1 Food security status of the sample using single and multi-item measures in relation to the 
demographic attributes and economic factors (continued) 

Factors         Food insecurity (FI) measure %      Chi-square 
Single            Multi- 
item              item 
p value       p value 

FI, single item  FI, multi-item 

Total 
participa
nts 
(124) 

n    (%) Total 
participa
nts 
(124) 

n     (%) 
 
     

 

Faculty 
Faculty of Business and 
Management 
Faculty of Medicine, Dentistry 
and Life Sciences 
Faculty of Science and 
Engineering 
Faculty of Social Science 
Faculty of Health and Social care 
Faculty of Humanities 
Faculty of Education and 
children’s services 

 
42 
 
32 
 
21 
 
18 
7 
3 
1 

 
7 (16.7%) 
 
9 (28.1%) 
 
4 (19%) 
 
4 (22.2%) 
1 (14.3%) 
1 (33.3%) 
1 (100%) 

 
42 
 
32 
 
21 
 
18 
7 
3 
1 

 
34 (81%) 
 
22 (68.8%) 
 
17 (81%) 
 
17 (94%) 
5 (71.4%) 
3 (100%) 
1 (100%) 

 
 
 
.475 

 
 
 
.402 

Scholarship 
No 
Yes, University fee paying only 
Yes, university fee and living 
expenses 
Yes, other 

 
76 
37 
7 
 
4 

 
19 (25%) 
5  (13.5%) 
2 (28.6%) 
 
1 (25%) 

 
76 
37 
7 
 
4 

 
59 (77.6%) 
33 (89.2%) 
4 (57.1%) 
 
3 (75%) 

 
 
.540 

 
 
.209 

Housing arrangement 
Rented, university 
accommodation 
Rented 
Living rent free 
Other 

 
56 
 
59 
8 
1 

 
12 (21.4%) 
 
12 (20.3%) 
3 (37.5%) 
0 

 
56 
 
59 
8 
1 

 
43 (76.8%) 
 
50 (84.7%) 
6 (75%) 
0 

 
 
.679 

 
 
.152 

Employment 
Yes 
No 

 
39 
85 

 
12(30.8%) 
15 (17.6%) 

 
39 
85 

 
34 (87.2%) 
65 (76.5%) 

 
.100 

 
.168 

Average no of hours (of the 
employed) 
 3-10 
11-20 

 
 
7 
32 
 

 
 
1 (14.3%) 
11 (34.4%) 

 
 
7 
32 

 
 
7 (100%) 
27 (84.4%) 
 

 
 
.297 

 
 
.263 

Monthly income 
Less than 1,000 
More than 1,000 

 
87 
37 

 
19 (21.8%) 
8 (21.6%) 

 
87 
37 

 
64 (73.6%) 
35 (94.6%) 

 
.979 

 
.008 
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Food access, availability and affordability factors were associated with food insecurity 

(Table 2). Factors such as; price and quality of food were significant factors that affected 

students’ food security status (p=.025 and p=.037) respectively. Location of food stores was 

not a factor significantly associated with food security status. However, the reported 

frequency of food insecure students (n=84) compared to food secure students (n=18) that 

were associated with this factor, was higher.  

The data also revealed that students who reported purchasing all or some of their food, had 

significantly higher levels of food insecurity compared to those that did not (81.9% vs. 50%, 

p=.030). A similar circumstance is reported measuring with the single item (22.4% vs. 

12.5%), although without a statistical significance. Furthermore, students who reported 

using other methods of transportation compared to walking when going to purchase their 

food, reported higher levels of food insecurity (86.2% vs. 77.9%); (24.1% vs. 21.1%) using 

multi-item and single item measures respectively. Also, students who purchased food from 

local stores compared to supermarkets reported higher food insecurity (100% vs. 77.9%). 

Students who reported distance to shops, mobility to shops, reliable and adequate public 

transport as barriers to obtaining their preferred foods, showed a high level of food 

insecurity compared to those that did not (82% vs. 77.2%), (82.1% vs. 77.9%), (84.6% vs. 

79.3%) respectively. Barriers such as: knowledge and cooking skills to prepare healthy 

meals, space to prepare food and cooking facilities, reported higher associations with food 

insecurity with respect to the single item measure compared to the multi-item measure.   
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Table 2 Food access, affordability and availability factors affecting food security status 

 
Food access, affordability and 
availability factors 

        Food insecurity (FI) measure %       Chi-square 
Single         Multi- 
item            item 
p value      p value 

FI, single item  FI, multi-item 

Total 
Particip
ants 
(124) 

 
n    (%) 

Total 
particip
ants 
(124) 

 
n    (%) 
 

 

Reasons given for not obtaining 
quality or variety of food desired 

 

Location of food stores  
Always/ Occasionally 
 Seldom 

 
103 
21 

 
20(19.4%) 
7(33.3%) 

 
103 
21 

 
84 (81.6%) 
15 (71.4%) 

 
.159 

 
.292 

Price of food  
Always/ Occasionally  
Seldom 

 
110 
14 

 
24(21.8%) 
3 (21.4%) 

 
110 
14 

 
91 (82.7%) 
8   (57.1%) 

 
.973 

 
.025 

Availability of healthy food 
Always/ Occasionally  
Seldom 

 
93 
31 

 
20(21.5%) 
7(22.6%) 

 
93 
31 

 
75 (80.6%) 
24 (77.4%) 

 
.900 

 
.698 

Availability of culturally 
appropriate foods  
Always/ Occasionally  
Seldom 

 
 
95 
29 

 
 
20 (21.1%) 
7 (24.1%) 

 
 
95 
29 

 
 
75 (78.9%) 
24 (82.8%) 

 
 
.725 

 
 
.654 

Quality of food  
Always/ Occasionally 
Seldom 

 
102 
22 

 
23(22.5%) 
4 (18.2%) 

 
102 
22 

 
85 (83.3%) 
14 (63.6%) 
 

 
.653 

 
.037  

Variety of food  
Always/ Occasionally  
Seldom 

 
98 
26 

 
23(23.5%) 
4(15.4%) 

 
98 
26 

 
78 (79.6%) 
21 (80.8%) 

 
.375 

 
.894 

Not enough time for shopping or 
cooking  
Always/ Occasionally 
 Seldom 

 
 
86 
38 

 
 
20 (23.3%) 
7 (18.4%) 

 
 
86 
38 

 
 
67 (77.9%) 
32 (84.2%) 

 
 
.548 

 
 
.420 
 

Other factors 
Transport type 
Walk 
Other methods*1 

 
 
95 
29 

 
 
20(21.1%) 
7 (24.1%) 

 
 
95 
29 

 
 
74 (77.9%) 
25 (86.2%) 

 
 
.725 

 
 
.329 

Purchase own food 
Yes ( All/Some)  
No /Little 

 
116 
8 

 
26(22.4%) 
1(12.5%) 

 
116 
8 

 
95 (81.9%) 
4 (50%) 

 
.511 

 
.030 

Difficulties to get to and from the 
shops 
Some difficulties (Very difficult / A 
little difficult)  
No difficulties 

 
 
39 
 
85 

 
 
9(23.1%) 
 
18(21.2%) 

 
 
39 
 
85 

 
 
31 (79.5%) 
 
68 (80%) 

 
 
 
.812 

 
 
 
.947 
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Table 2 Food access, affordability and availability factors affecting food security status (continued) 

 
Food access, affordability and 
availability factors 

        Food insecurity (FI) measure %       Chi-square 
Single         Multi- 
item            item 
p value      p value FI, single item  FI, multi-item 

Total 
Particip
ants 
(124) 

 
n (%) 

Total 
particip
ants 
(124) 

 
n (%) 
 

 

Food provided by 
accommodation 
Yes 
No 

 
 
14 
110 

 
 
4(28.6%) 
23(20.9%) 

 
 
14 
110 

 
 
11 (78.6%) 
88 (80%) 

 
 
.513 

 
 
.900 

Where do you purchase your food 
Supermarket 
Local store 

 
113 
11 

 
23(20.4%) 
4(36.4%) 

 
113 
11 

 
88 (77.9%) 
11 (100%) 

 
.219 

 
.081 

Barriers to obtaining preferred 
foods 

      

Distance to shops 
Yes  
No 

 
67 
57 

 
12(17.9%) 
15(26.3%) 

 
67 
57 

 
55 (82%) 
44 (77.2%) 

 
.258 

 
.498 

Reliable and adequate public 
transport 
Yes 
No 

 
 
13 
111 

 
  
4(30.8%) 
23(20.7%) 

 
 
13 
111 

 
 
11 (84.6%) 
88 (79.3%) 

 
 
.406 

 
 
.650 

Knowledge and cooking skills to 
prepare healthy meals 
Yes 
No 

 
 
38 
86 

 
 
10(26.3%) 
17(19.8%) 

 
 
38 
86 

 
 
28 (73.7%) 
71 (82.6%) 

 
 
.415 

 
 
.256 

Food storage room and cooking 
equipment available at home 
Yes 
No 

 
 
35 
89 

 
 
5(14.3%) 
22 (24.7%) 

 
 
35 
89 

 
 
27 (77.1%) 
72 (80.9%) 

 
 
.205 

 
 
.639 

Space to prepare food and 
cooking facilities 
Yes  
No 

 
 
19 
105 

 
 
7(36.8%) 
20 (19%) 

 
 
19 
105 

 
 
14 (73.7%) 
85 (81%) 

 
 
.084 

 
 
.467 

Adequate time to shop, prepare 
and cook food 
Yes 
No 

 
 
46 
78 

 
 
8(17.4%) 
19(24.4%) 

 
 
46 
78 

 
 
35 (76.1%) 
64 (82.1%) 

 
 
.364 

 
 
.424 

Mobility to shop 
Yes 
No 

 
56 
68 

 
10(17.9%) 
17(25%) 

 
56 
68 

 
46 (82.1%) 
53 (77.9%) 

 
.338 

 
.562 

*1 Bus, bicycle, friend’s car, relative’s car, taxi, own car 
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3.4 Students reasons for having difficulties in accessing preferred traditional foods 

Students were asked reasons for difficulties getting to and from shops to buy their preferred 

foods using normal mode(s) of transport; if they had previously responded “Yes” to 

experiencing some form of difficulty. Thirty-two students stated their reasons, which can 

inform recommendations. The key reasons included: distance, fatigue from walking and 

carrying groceries, available transport options and fares, time spent due to distance 

barriers. 

3.5 Students opinions regarding easier access to preferred traditional foods. 

Students were asked to suggest how their preferred foods could be made easier to access. 

Sixty-one students made suggestions that may assist international students in their first 

year. The key suggestions included: more international markets containing varieties, 

reduced cost of available preferred foods, easier physical access to shops, favourable 

transport systems and university-based intercontinental stores.   
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4.0 DISCUSSION 

4.1 Prevalence and severity of food insecurity and its correlation with other university 

studies 

Food insecurity prevalence found in this study was consistent with those found in other 

studies that investigated food insecurity among university populations in Australia (Hughes 

et al., 2011; Mansour, 2014), US (Maroto, Snelling, & Link, 2013; Patton-López, López-

Cevallos, Cancel-Tirado, & Vazquez, 2014) and South Africa (Vanderberg, 2015). This current 

study’s overall prevalence of food insecurity at any level using the multi-item measures was 

markedly high at 79.8%. Nevertheless, despite using different coding, as adapted by two 

Australian studies (Hughes et al., 2011; Mansour, 2014), the findings of this study in relation 

to other studies is similar.  

Using the single item measure, this study reported some prevalence of food insecurity 

(21.8%) among international students. Previous researchers (Mansour, 2014; Hughes et al., 

2011; Vanderberg, 2015) also reported some prevalence of food insecurity (19.6%; 12.7%; 

65%) among students using the same measure respectively, although their population 

comprised of both international and domestic students. The South African study 

(Vanderberg, 2015) reported a higher prevalence compared to other aforementioned 

studies which may be due to South Africa being a less food secure country; ranking 47th 

overall in the 2016 Global Food Security Index (Appendix 5) compared to Australia and the 

UK ranking 4th and 8th respectively. 



23 
 

Furthermore, using the more sensitive multi-item measure, 25% and 54.8% of students 

reported some degree of and severe level of food insecurity respectively. Using the same 

tool, Hughes et al. (2011) in Queensland reported that 46.5% and 25.3% of students had 

some degree and severe level of food insecurity respectively. Vanderberg, (2015) also 

reported 26% and 60% of students with some degree and severe level of food insecurity 

respectively.  

The prevalence and severity of food insecurity found in this study may be linked to particular 

demographic and socio-economic characteristics of the study population; which is first-year 

international students. Previous studies (Hughes et al., 2011; Mansour, 2014; Vanderberg, 

2015) that have used the same measuring tools, however, included both domestic and 

international students, although with an over-representation of international students in 

some of the studies. 

4.2 Demographic attributes and economic factors associated with food insecurity among 

UoC’ first-year international students 

When the more sensitive multi-item measure considering different aspects of food 

insecurity was used in this study, a quarter (25%) and more than half (54.8%) of the students 

were found to experience some degree and more severe forms of food insecurity 

respectively. While this can be partially explained by the socio-economic and demographic 

characteristics of the student population which has been identified previously as predictive 

of food insecurity, such as being young, unemployed, paying rent and having low-income, 
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(Rychetnik et al., 2003; Seal, 2004; VicHealth, 2008) it does not diminish the significance of 

the prevalence and severity of food insecurity experienced in this context. 

In broader population studies relating to food security, economic status has been found 

important (King, Moffitt, Bellamy, Carter, McDowell, & Mollenhauer, 2012). This is in 

agreement with this study’s findings where monthly income was a strong significant factor 

associated with food insecurity (p=.008). Similarly, as shown by previous studies of 

Queensland, Wollongong, Oregon and Free State, low income was associated with an 

increased prevalence of students’ food insecurity (Hughes et al., 2011; Mansour, 2014; 

Patton-Lopez et al., 2014). Other studies (Forbes-Mewett, Marginson, Nyland, Ramia, & 

Sawir, 2009; Meldrum, & Willows, 2006; Rondeau, 2007) also supported this finding. On the 

contrary, the Hawaiian study could not establish an association between students’ income 

and food insecurity (Chaparro, Zaghloul, Holck, & Dobbs, 2009). The study did not 

investigate the socio-economic status of participants used; high-income participants are 

less likely to experience food insecurity (King et al., 2012; Rychetnik et al., 2003). 

In this study, the strongest significant predictor for food insecurity that students reported 

as a major reason for not obtaining the desired quality or variety of food was the cost of 

food (p=.025), especially among students with an income of less than £1,000 monthly who 

were not living with parents, relative or partner. This result is consistent with that from the 

study at Wollongong by Mansour, (2014). This study however uniquely shows that both the 

employed and unemployed reported cost of food as a predictor of food insecurity, as food 

security is hindered when food is available but expensive (Rychetnik et al., 2003). 

https://en.wikipedia.org/wiki/Pound_sign
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Purchasing all or some of own food was another factor reported to be significantly 

associated with food insecurity (p=.030) in this study. It was also greatly linked to the cost 

of food with nearly all participants (88%) confirming an association. Hence, the students’ 

suggested a  

reduced cost of available preferred foods. However, the study at Wollongong (Mansour, 

2014) did not establish an association between purchasing own food and food insecurity, 

probably due to differences in the food environment determining factors at study locations. 

The findings further provided evidence of relationships although without a statistical 

significance, between food insecurity and students without employment, students working 

below 10 hours weekly and renting.  

Regarding employment status, this study’s findings were similar to the study at Oregon that 

reported employed students were more likely to be food insecure (Patton-Lopez et al., 

2014). In this current study, students who were employed reported working a weekly 

average of 17 hours in order to meet their financial needs. This was the same situation 

among Queensland students (17hours/week) (Hughes et al., 2011) and was also similar to 

the situation among Wollongong students (18hours/week) (Mansour, 2014). The economic 

status of students was an important contributor to their food insecurity status and requires 

further exploration. 

Conforming with literature (Mansour, 2014; Rychetnik et al., 2003; Seal, 2004; VicHealth, 

2008), this study found that young students (18-24years) were more likely to be food 
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insecure. In early years of university study, youths have needs and experiences like, anxiety 

about the new learning environment, lifestyle changes and homesickness. The presence of 

these issues may contribute to food insecurity and the literature has confirmed a range of 

these personal and academic issues (Edwards, Hartwell, & Brown, 2010). 

This study also found that undergraduates were more likely to be food insecure than post 

graduates and this possibly reflects each study level’s student profile. For instance, 

postgraduates are often older with more reputable income sources and in particular, they 

may be scholarship recipients. Also, undergraduates who are often younger, may be less 

capable to organise themselves. This is also demonstrated in the Wollongong study 

(Mansour, 2014), however, further research is required as both studies used convenience 

sampling which is prone to sampling bias. 

4.3 Food environment factors associated with food insecurity of first-year international 

students at the UoC. 

This study showed that factors affecting international students’ ability to obtain their 

preferred foods were associated with their food insecurity level. These factors reported in 

this study are consistent with a qualitative study reporting problems of affordability, 

accessibility and availability of preferred foods by international students in Ontario (Stewin, 

2013); regardless of the difference in research methods. 

Factors such as: price and quality of food, purchasing own food were significantly associated 

with food insecurity. Other associated factors included location of food stores, transport to 
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shops and where preferred foods were purchased. Similarly to Mansour (2014), public 

transport systems, distance and mobility to shops, cooking skills and facilities were common 

barriers to obtaining preferred foods associated with food insecurity using the multi-item 

measures. However, a Queensland university study using the single item measure, found 

no association between food insecurity, transport to shops, cooking skills and facilities 

(Hughes et al., 2011); this reflects the limitation of the single item measure and emphasises 

the strengths of more sensitive multi-item measures. 

Insufficient time to shop and prepare food has been associated with food insecurity in 

previous research (Nugent, 2011) particularly among full-time students (Maxwell & Smith, 

1992; Rychetnik et al., 2003). However, in this current study, time barrier was not 

significantly associated with food insecurity, this may be due to the study population that 

encompassed both full-time and part-time students compared to aforementioned studies. 

This current study found that most students purchased their foods from supermarkets 

compared to local stores. This may be attributed to Chester’s retail mix where small local 

food outlets have given way to central large supermarkets (Dixon, Omwega, Friel, Burns, 

Donati, & Carlisle, 2007; Larson, Story, & Nelson, 2009). Furthermore, there was a strong 

association between food insecurity and where food was purchased. All students who 

purchased at local stores, which appeared to provide additional difficulties in purchasing 

their preferred food, reported food insecurity. This may be linked to distance and 

transportation issues, as demonstrated in previous research (Mansour, 2014; Williams, 

James, & Kwan, 2004). 
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There was no significant association between the levels of difficulty getting to and from 

food shops and food insecurity. However, students stated some reasons for difficulties such 

as: distance, fatigue from walking and carrying groceries, transport options and time. 

Therefore, emphasis are laid on the associations between some of these aforementioned 

reasons and food insecurity. 

Transportation provides access to local food resources, making it key to the food 

environment (Rodriguez, 2015). The results of this study further indicated that most 

students affected by mobility to shops relied on other means of transport for shopping apart 

from walking and reported more food insecurity. This finding was similar to findings among 

low-income families in Austin, Texas (Clifton, 2004) and England (Robinson, Caraher, & 

Lang, 2000). Related information is unavailable for universities in the UK and requires 

further study, however, this finding is similar to findings from the study at Wollongong, 

Australia (Mansour, 2014). 

Furthermore, this study reported walking as a more common mode of transportation 

followed by the use of taxis which may be associated with non-reliable and adequate public 

transport being a barrier associated with food insecurity in this study. This is consistent with 

findings from Nugent (2011). 

Buying food in bulk is proven cost-effective (Ross & Geil, 2010), adequate cooking and 

storage facilities enables proper storage of food especially for emergency purposes (Dean, 

Sharkey, Johnson, & St John, 2012). In this study the lack of these facilities was associated 
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with food insecurity, implying the inability of international students to buy food in bulk 

which saves cost. This explains why majority (86%) of students who reported lacking 

cooking and storage facilities, also reported the cost of food as a barrier to obtaining their 

preferred foods. 

Quality of preferred foods was also a reason for not obtaining desired food which was 

associated with food insecurity. This implies that food security of international students is 

hindered by the fact that their preferred food may be available but not of appropriate 

quality (Rychetnik et al., 2003) as demonstrated in a previous study (Mansour, 2014). 

Finally, in recognition of some of these factors hindering international students’ food 

security, some key suggestions that may assist them were given. These included; provision 

of university based intercontinental stores, reduced cost of available traditionally preferred 

foods, better proximity to shops and favourable transport systems. 

4.4 Single and multi-item measures 

The level of reported food insecurity varies depending on the use of single or multi-item 

measures. Not surprisingly, the level of food insecurity using the multi-item measures was 

up to three times higher than that from the single item, this is consistent with results of 

Australian university studies (Hughes et al., 2011; Mansour, 2014). This result is likely 

because the multi-item measures are more sensitive and can assess factors like anxiety 

about acquiring food, insufficient diet quantity and quality and instances of reduced food 
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intake. Therefore, the multi-item measure was able to identify associations with food 

insecurity beyond the single item measure’s focus on financial factors. 

It is interesting to note that all participants that reported food insecurity using the single 

item also reported affirmative to at least one indicator of food insecurity using the multi-

item measures. 

4.5 Limitations of study 

This study is an original piece of work and one of the first few works to explore food security 

among international students in a less culturally diverse location like Chester. However, one 

of the limitations is that it is a cross-sectional study that used convenience sampling which 

is susceptible to sampling bias. The limitations of self-reported measures of food insecurity 

and difficulties in capturing food insecurity complexities using self-administered 

questionnaires is recognised. 

Finally, the study was conducted within a limited time and at the end of term-time when 

students were preparing for examinations, which may have limited participation. Also, more 

time to conduct this study would have allowed for a comparison between the food security 

status of first-year international students at the beginning of the academic session and now.  
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4.6 Conclusion and recommendations 

Food insecurity is a significant problem for four in every five international students surveyed 

at the UoC. Some measures of economic status were found to be highly related to food 

insecurity. Students on low-income, unemployed, without scholarships, and who rented 

accommodations without relatives or partners experienced higher levels of food insecurity. 

Cost of food, location and transport to food stores and availability of the desired quality of 

preferred foods were factors with prominent effects on food insecurity in this study. 

This study showed that international students’ familiar foods were limited in terms of 

affordability, accessibility and affordability, which had an impact on their food security. It 

can be inferred based on the literature, that these students were inclined to choosing these 

preferred traditional foods because they have not yet acculturated to their host country's 

(UK) food culture. There is, therefore, a need to increase food accessibility, availability and 

affordability of international students’ preferred traditional foods.  

This study shows that more attention needs to be given to international students’ food 

security. Establishing on-campus intercontinental food stores, reduced cost of available 

preferred foods, better proximity to shops and favourable transport systems will influence 

the food security status of the UoC international students positively, especially those in first 

year who may have not yet acculturated. Hence, improving their well-being, experience and 

health. 
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Additionally, consideration should be given to further research and policy options. Further 

research on food insecurity prevalence among international students in other UK 

universities would enable policy makers to both assess the extent of the problem and to 

formulate effective strategies to reduce its prevalence. This study’s findings also have 

important implications for future practice and policy at the UoC. This may include exploring 

in-depth, international students’ food insecurity issues and ways in which university policies 

and services can act to influence their food security. It can also work with local service 

providers and food retailers in improving access to affordable, culturally appropriate and 

good quality foods.  
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Appendix 2 

 
 
 

 
Participant information sheet 

 
Title: Food security among international students admitted in September, 2016 at the 

University of Chester. 
 
You are being invited to take part in a research study. Before you decide, it is important for you 
to understand why the research is being done and what it will involve. Please take time to read 
the following information carefully and discuss it with others if you wish. Ask us if there is 
anything that is not clear or if you would like more information. Take time to decide whether 
or not you wish to take part.  
 
Thank you for reading this. 
 
What is the purpose of the study? 
Food security exists when all people, at all times, have physical, social and economic access to 
sufficient, safe and nutritious food which meets their dietary needs and food preferences for 
an active and healthy life. 
This research is being undertaken among international students in the University of Chester. 
This study aims to investigate the extent of food security among international students 
admitted in September, 2016 at the University of Chester and in particular to explore the level 
of affordability and accessibility of preferred traditional foods. 
 
Why have I been chosen? 
You have been chosen because you are an international student at the University of Chester 
and may have experienced difficulty in accessing and affording preferred traditional foods since 
you arrived here in Chester. 
 
Do I have to take part? 
It is up to you to decide whether or not to take part. A decision not to take part, will not affect 
you in any way. 
 
What will happen to me if I take part? 
You will be required to complete an anonymous online questionnaire through the Bristol online 
survey (which will take approximately 10minutes of your time). Consent to your participation 
in this survey is implied by completion of the questionnaire, which is voluntary. 
 
What are the possible disadvantages and risks of taking part? 
There are no disadvantages or potential risks to your participation in this study. 



42 
 

What are the possible benefits of taking part? 
There are no potential benefits directly to you as a participant, but there may be benefits to 
future students, if I find out something that may inform the university's guidance on 
international students, with regards to finding affordable and accessible preferred foods in 
Chester. 
 
What if something goes wrong? 
If you wish to complain or have any concerns about any aspect of the way you have been 
approached regarding this study, please contact Dean of the Faculty of Medicine, Dentistry & 
Life Sciences, University of Chester, Parkgate Road, Chester, CH1 4BJ, 01244 510000 
 
Will my taking part in the study be kept confidential? 
All information which is collected about you during the course of the research will be kept 
strictly confidential so that only the researcher carrying out the research will have access to 
such information.   
 
Participants should note that data collected from this project may be retained and published in 
an anonymised form. By agreeing to participate in this project, you are consenting to the 
retention and publication of data. 
 
What will happen to the results of the research study? 
The results will be written up into a dissertation for my final project of my MSc. Individuals who 
participate will not be identified in any subsequent report or publication. 
 
Who is organising the research? 
The research is conducted as part of an MSc in Public Health Nutrition within the Department 
of Clinical Sciences & Nutrition at the University of Chester. The study is organised with 
supervision from the department, by Abe, Opeyemi an MSc student. 
 
Who may I contact for further information? 
If you would like more information about the research before you decide whether or not you 
would be willing to take part, please contact: 
 
Abe Opeyemi. 1620453@chester.ac.uk 
 
Thank you for your interest in this research. 
 
If by filling in this questionnaire, you have any concerns about your diet and health, please 
see these websites below: 
https://www.gov.uk/government/publications/the-eatwell-guide 
https://www.gov.uk/government/publications/sacncarbohydrates-and-health-report 3 
https://www.gov.uk/government/publications/sacn-salt-and-health-report 5  
https://www.gov.uk/government/publications/sacn-vitamin-d-and-health-report 
  

https://www.gov.uk/government/publications/the-eatwell-guide
https://www.gov.uk/government/publications/sacncarbohydrates-and-health-report%203
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Appendix 3 
INVITATION E-MAIL TO STUDENT 
Dear fellow student, 
 
My name is Abe Opeyemi. I am a Master’s student in Public Health Nutrition, in the 

department of Clinical Sciences and Nutrition at the University of Chester. I am conducting a 

research study on ‘food security’ among international students admitted in September, 2016 

at the University of Chester, through an anonymous online questionnaire as part of the 

requirements for my degree in Master of Sciences; under the supervision of Prof. Lynne 

Kennedy.   

Food security exists when all people, at all times, have physical, social and economic access to 

sufficient, safe and nutritious food which meets their dietary needs and food preferences for 

an active and healthy life. 

The purpose of the research is to investigate the extent of food security among international 

students newly admitted in September, 2016 at the University of Chester, and to assess the 

level of affordability and accessibility of their preferred foods. 

I am writing to ask you to complete a questionnaire about food security of University 

international students and whether you experience any problems yourself with food access or 

affordability. The questionnaire is completely anonymous and will take approximately 

10minutes to complete; the more students who participate, the better for the research findings. 

The successful completion of this research, with your help, may be of benefit to future students 

if I find out something that may inform the university's guidance on international students, with 

regards to finding affordable and accessible preferred foods in Chester. 

The questionnaire can be accessed through the Bristol Online Survey. Please find the link 
below: 
[https://chester.onlinesurveys.ac.uk/food-security-among-international-students-admitted-in-
sep-3] 
Kindly find attached the participant information sheet for more information and clarity. 
Please help pass this email on to any potential participant(s) that you know and have access 
to. 
Thank you. 
Abe Opeyemi.O 
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Appendix 4 

QUESTIONNAIRE {Please note- the term “preferred traditional food” was used to 

replace the term “food” in the questions, to reflect the circumstances of the cohort 

under investigation}  

Please note- Questions 1-19 contain the demographic, socio-economic, food 

access and availability questions while questions 20-29 are the food security 

questions 

Study topic: Food security among first year international students at the University 

of Chester. 

Are you an international student admitted in September, 2016? If yes, kindly fill this 

questionnaire. 

  

 2. How old are you? ...................................years  

 3. Where are you from? 

o Asia 

o Africa 

o America 

o Australia 

o Other ……………………………. 

 

4. Where do you live currently? ……………………….  

5. In which faculty are you studying? ................................... 

6. What type of degree are you studying?       

o (Under-graduate (e.g. Bachelor degree)                   

o Post-graduate taught (e.g. Master’s taught)  

o Post-graduate research (e.g. Master’s or PhD)  

  

 

    If yes please specify  

o University fee paying only  
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o University fee and living expenses  

o Living expenses only  

o Other …………….. 

 

8. Which of the following would best describe the people who live in your 

household?           

o I live with my parents / relatives     

o  I live by myself, no children  

o  I live with my partner, with no children  

o  I live with my partner, with dependent children  

o  I live by myself, with dependent children  

o I live in group household, unrelated adults (house/flat mates)  

o  More than one family living together  

o  Other (specify)…………………………………  

 

9. Which of the following best describes your housing arrangements?    

o Rented, university accommodation   

o Rented  

o Living rent free  

o  Other (specify)………………………………………………………….. 

  

10. Is food provided with your accommodation?  

 Meals: Breakfast Lunch Dinner  

 

   

 

11. Do you purchase your own food (preferred traditional)?  

o Yes all food  

o Yes some food  

o Yes a little food  

o No      
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12. Where do you purchase your own food (preferred traditional)? (Please write 

names of supermarkets, local stores or other stores)        

Supermarket: ………………………….................. 

Localstore:…………………………………….    

Other:…………………………………………… 

  

13. How do you normally get to and from the shops to buy food (preferred 

traditional)?  (tick all methods used)     

o Bus  

o Taxi  

o Walk  

o Own car  

o Bicycle  

o Friend's car  

o Relatives' car   

o Other………………………….  

 

14. How difficult is it for you to get to and from the shops to buy your preferred 

traditional food, using your normal mode/s of transport?    

o Very difficult  

o A little difficult 

o Not difficult at all  

 What makes it difficult? 

................................................................................................................... 

……………………………………………………………………………………  

  

15. The following statements include reasons why people do not always have the 

quality or variety of food they want. For each one please identify if this is a reason 

why you don’t always have the kinds of food you want to eat. MULTIPLE 

RESPONSES ALLOWED        
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Reasons for not obtaining quality or 
variety of food (preferred traditional) 
desired  
 

Always Occasionally Seldom  
 

Location of food stores                    
         
         
         
          
         
         

Availability of healthy foods                                                                  

Availability of culturally appropriate 
foods  

Price of food 

Quality of food 

Variety of food 

Not enough time for cooking or 
shopping 

 

16. Which of the following factors affect your ability to access and eat your 

preferred traditional foods? MULTIPLES RESPONSES ALLOWED   

o Distance to food shops   

o Reliable and adequate public transport   

o  Knowledge and cooking skills to prepare healthy meals    

o Food storage room and cooking equipment available at home   

o Space to prepare food and cooking facilities (e.g. stove, oven, microwave) 

at home   

o  Adequate time to shop, prepare and cook food   

o  Mobility to shop and cook food   

o Not applicable   

17. What would you suggest should occur to make it easier for international 

students to access the amounts and quality of foods (preferred traditional) required 

to meet your needs?  

............................................................................................................................. 

.............................................................................................................................. 

..............................................................................................................................  

 The next few questions are in a sensitive area of research but this information is 

important to understand the different factors which may affect access and 

affordability of food. Some of the questions and statements in this section appear 

repetitive but they are part of a series of questions that have been used in other 

surveys and it will be useful for us if you can answer all of the questions.  

s per 

week that you work? ………………………  
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19. What is your monthly income?  

£1,000   

£1,000- £2,999 

£3,000- £4,999 

£5,000- £5,999 

£6,000- £7,999 

£8,000- £8,999 

Other please specify.................... 

 20. Since you started studying at the university, were there any times that you ran 

out of food (preferred traditional) and could  

 

21. (If your answer was yes to the previous question) When this happened did you 

go withou   

  

22. How often have the following statements been true for you since you started 

studying at the University? 

Questions Often Sometimes Never 
 

a) I worry whether my preferred 
traditional food will run out before I get 
money to buy more 

                   
         
          
          
         
        
          
         
 

b)The food (preferred traditional) that I 
bought just didn’t last, and I didn’t 
have money to get more                                                               

c) I couldn’t afford to eat balanced 
meals 
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23. Did you ever cut the size of your meals or skip meals because there wasn't 

 

  

24. [IF YES ABOVE] How often did this happen? 

  

 

or 2 months   

 

25. Did you ever eat less than you felt you should because there wasn't enough 

 

  

26. Were you ever hungry but didn't eat because you couldn't afford enough of 

your preferred traditi  

  

27. Did you ever not eat for a whole day because there wasn't enough money for 

 

  

28. [IF YES ABOVE] How often did this happen?  

  

  

  

 

 29. Did you lose weight because you did not have enough money for your 
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Appendix 5 
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Appendix 6 

Table 3 Demographic characteristics of the participants and students’ economic factors 

Factors                       Total 
(n) 124                             (%) 

Gender 
Male 
Female 

 
56                                     45.2 
68                                     54.8 

Age groups 
18-24 
25-35  
35+ 

 
78                                      63 
40                                      32 
6                                         5                                         

Region 
Asia 
Africa 
Australia 
America 
Other 

 
58                                    46.8 
42                                    33.9 
2                                       1.6 
4                                       3.2 
18                                    14.5 

Living area 
Chester 
Liverpool 
Manchester 
Bristol 
Warrington 
London 

 
118                                   95.2 
1                                        0.8 
2                                        1.6 
1                                        0.8 
1                                        0.8 
1                                        0.8 

Faculty 
Faculty of Business and Management 
Faculty of Medicine, Dentistry and Life Sciences 
Faculty of Science and Engineering 

 
42                                      33.9 
32                                      25.8 
 
21                                      16.9 
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Table 3 Demographic characteristics of the participants and students’ economic factors 

(continued) 

Factors                       Total 
(n) 124                             (%) 

Faculty of Social Science 
Faculty of Health and Social care 
Faculty of Humanities 
Faculty of Education and children’s services 

18                                      14.5 
7                                          5.6 
3                                          2.4 
1                                          0.8 

Degree 
Undergraduate 
Post graduate taught 
Post graduate research 

 
73                                       58.9 
44                                       35.5 
7                                          5.6 

Scholarship 
No 
Yes, University fee paying only 
Yes, university fee and living expenses 
Yes, other 

 
76                                       61.3 
37                                       29.8 
7                                          5.6 
4                                          3.2 

Household 
I live with my parents/relatives 
I live by myself, no children 
I live with my partner, with no children 
I live with my partner, with dependent 
children 
I live in group household, unrelated adults 
I live by myself with dependent children 

 
17                                     13.7 
51                                     41.1 
7                                        5.6 
3                                        2.4 
 
44                                     35.5 
2                                        1.6 

Housing arrangement 
Rented, university accommodation 
Rented 
Living rent free 
Other 

 
56                                     45.2 
59                                     47.6 
8                                        6.5 
1                                        0.8 

Employment 
Yes 
No 

 
39                                    31.5 
85                                    68.5 

Average no of hours (of the employed) 
 3-10 
11-20 

 
7                                       17.9        
32                                     82.1 

Monthly income 
Less than 1,000 
More than 1,000 

 
87                                     70.2 
37                                     29.8 
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Table 4 Food insecurity using the single and multi-item measures among participants 

 
Type of food security measure 

 
Total 

   Food insecurity 
   n                    (%) 

Food insecurity status (Single item) 124   27                  21.8 

 
 (Multi item) 
Some degree of food insecurity 
Severe level of food insecurity status (Multi 
item) 
Food insecurity status overall at any level 
(Multi item) 

 
 
124 
124 
 
124 
 

 
                 
 31                   25 
68                    54.8 
 
99                    79.8 

Overall food security status 124 99                    79.8 

 

 


