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Abstract

Considering the large number of international students enrolled in Australian tertiary education
institutions, their barriers to achieving nutritional health require more attention and research.
Food insecurity remains a public health concern in tertiary education students in developed
countries, and poor diet quality has been commonly reported in young adults. This thesis aimed
to explore dietary changes experienced by international students and to assess food security
status and diet quality among domestic and international students attending a large Australian
university. Evidence-based recommendations are provided to achieve food security and better

diet quality in domestic and international tertiary education students.

Chapter One introduces the key concepts in this thesis, including international students,
dietary acculturation, food security, and diet quality, and provides an outline of the thesis.
Chapter Two describes the methods that have been used in this thesis, starting with the
procedures of a scoping review and a systematic review, followed by the mixed methods
research design, including one qualitative study using semi-structured interviews, and two

quantitative studies using surveys.

Chapter Three presents a scoping review of dietary acculturation and food insecurity among
international tertiary education students. This review synthesised both qualitative and
quantitative evidence on dietary changes and food security status of international students.
These students often had a hybrid diet in the host country as they were able to adapt to the local
food culture while maintaining some of their original dietary habits. International students
appeared to have a higher risk of experiencing food insecurity than their domestic peers, but

this issue was insufficiently researched in international students.



Chapter Four presents a systematic review of the association between food security status and
dietary outcomes in university students. Poorer dietary outcomes appeared to be associated
with food insecurity in university students, although only a small number of studies reported
statistically significant findings. The overall diet quality of students with different food security

status was rarely measured using validated dietary assessment tools.

The next three chapters report three primary studies using a mixed methods research design.
Recruitment for these studies was extremely difficult due to the COVID-19 pandemic,
especially because international students were not permitted to enter Australia from early 2020

until December 2021 due to the closure of national borders.

Chapter Five presents a qualitative study using semi-structured interviews and interpretative
phenomenological analysis to explore dietary experiences of international students after their
arrival in Australia. Fourteen international students from a large Australian university were
interviewed. These students adapted to the local food environment but experienced challenges
in finding their preferred food choices and having a healthy diet in Australia. Living
independently for the first time contributed most to their dietary changes because they had not
needed to arrange or cook meals when living with parents and on campus in their home country.
Time and financial constraints affected their meal regularity and the frequency of cooking and
dining out. The inability to enjoy authentic traditional foods in Australia upset some

international students.

Chapter Six compares the prevalence of food insecurity and its risk factors and impacts
between international and domestic students in a large Australian university during the

COVID-19 pandemic. Food security status was assessed through a cross-sectional online

ii



survey based on the 18-item Household Food Security Survey Module. A total of 376 domestic
students and 91 international students completed the survey. The prevalence of food insecurity
was 13.0% in domestic students and 18.7% in international students in our sample.
International students had a higher risk of experiencing food insecurity compared with
domestic students (OR = 2.02, 95% CI 1.00-4.07, p = 0.013). Domestic students with food
insecurity reported lower intakes of fruits and poor academic outcomes than food-secure
students. Poorer wellbeing was found in both domestic and international students with food
insecurity compared with food-secure students. The risk factors for food insecurity and

strategies to cope with food insecurity are also reported in this chapter.

Chapter Seven reports a dietary recall sub-study of the food security survey. To measure the
diet quality of domestic and international students from a large Australian university, this study
collected 24-hour dietary recalls using the Automated Self-Administered 24-hour Dietary
Assessment Tool Australian version (ASA24-Aus) and applied the validated Healthy Eating
Index for Australian Adults (HEIFA-2013). A total of 115 domestic students and 26
international students completed one dietary recall, and poor diet quality was found in both
student groups. An association between food insecurity and poorer diet quality was indicated
among our sample population. Better cooking skills and higher cooking frequency were

associated with better diet quality.

The thesis concludes with Chapter Eight which summarises the key findings from this thesis
and discusses recommendations for future practice to achieve food security and better diet
quality among international and domestic tertiary education students. Directions for future
research into dietary experiences of tertiary education students are also included in the final

chapter.
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Chapter One. Introduction
1.1 Introduction to chapter?
This thesis aims to explore the dietary experiences of international and domestic tertiary
education students in Australia using a mixed methods research design, and to develop
evidence-based recommendations for these two student groups to achieve food security and
improve diet quality. The context and key concepts of this thesis are described in Chapter

One, along with specific aims and an outline of the thesis.

2 Four chapters of this thesis have been published (Chapters Three, Four, Five, and Seven).
Chapter Three, Four, and Seven are presented in the journal format. For Chapter Five, a
modified version of the publication is presented. For Chapter Six, a modified version of the
submitted manuscript (under review) is presented. For Chapter Five and Six, layout,
terminology, English language, and referencing style is in accordance with journal
requirements. Chapters One, Two, and Eight (unpublished) use Australian English and AMA

11th referencing style.
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1.2 International students

1.2.1 Definition of international students

International students are defined as individuals who leave their home country to receive
tertiary education (i.e., at a college or university) in a foreign country with a temporary
visa.l? These students do not hold citizenship or permanent residency in the destination

country (i.e., host country).

1.2.2 Trends in international tertiary education

The internationalisation of tertiary education has substantially expanded in the past two
decades.! The most attractive destination countries for international students are the United
States (US), the United Kingdom (UK), and Australia.>®* Some other countries, such as the
Netherlands, Russia, Canada, China, and Malaysia, have gained an increased share of the
market in recent years.® The major source of international students globally is Asian countries

such as China, India, and South Korea.®*

In Australia, the number of international students enrolled in tertiary education institutions
was increasing prior to the COVID-19 pandemic and reached 521,948 in 2019.° The two
largest source countries of international tertiary education students in Australia were China
and India (totalling 51% of international students in 2019 when this PhD began), which is
consistent with the global trend; the next largest source countries were Nepal, Malaysia, and
Vietnam.®® The proportion of international students in Australian universities ranged from 2%
to 50%.° According to data from the Organisation for Economic Co-operation and
Development in 2018, the proportion of international students in the tertiary education sector

in Australia (27%) is the second highest in the world, after Luxembourg (48%).%’

33 | Chapter One



The global COVID-19 pandemic caused a decline in international student enrolments in some
popular host countries.®® In Australia, the US, and Canada, the declines were reported to be
approximately 20% or less in 2020 and 2021.2° This modest reduction was a result of tertiary
education institutions responding quickly to transfer to online teaching immediately after the
outbreak to overcome international travel restrictions. In Australia, international students
from mainland China were not allowed to enter Australia from February 2020, and by March
2020, all offshore international students were unable to enter Australia due to the closure of
the national borders.’® The number of onshore international students decreased during the
pandemic because no commencing students could enter the country and existing students
completed their studies and left the country after graduation.*>*? International students were
permitted to enter Australia from December 2021,'% but some students remained offshore

according to the most recent data in 2022,

Before the COVID-19 pandemic, international tertiary education substantially contributed to
the economy of host countries through the revenue from tuition fees and living expenses of
international students.* In Australia, international education was the third largest export in the
2014-15 financial year and was still the fourth largest in the midst of the COVID-19
pandemic.?>1® International students choosing to stay in the host country after graduation

contributed to the labour market and the economy in the long run.*

1.2.3 Challenges for international students

International students face many challenges, especially during the transition period after their
arrival in the host country. Cultural differences and language barriers may cause difficulties
in both social and academic life when studying in the tertiary education facilities of the host

country. Friendship formation and relationship development with individuals from different
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countries are not easy endeavours for international students living in a foreign country.’
Differences in teaching styles and the relationship between student and faculty/professors
mean international students take time to adjust before achieving favourable academic
outcomes.'”!8 Some international students studying in Western countries may have financial
support from wealthy families, but financial challenges remain common in the entire
international student cohort due to high and rising tuition fees and cost of living with limited
job and financial assistance opportunities.*'’ International students may find health care
services in the host country to be less accessible than in their home country because of their

unfamiliarity with the payment systems and health insurance in the host country.®

Psychological distress from the aforementioned challenges is common in international
students.?>??  Although domestic students may experience similar levels of stress,
international students in Australia were found to be receiving less social support and were
less likely to seek help for mental health issues than their domestic peers.?® Previous
research has identified several barriers for international students to access counselling
services, such as perceived high costs, lack of time, language difficulties, insufficient
knowledge of symptoms of mental health problems and available services, the perception that
the severity of symptoms was not enough to seek treatment, and self-stigma (avoiding telling

others about mental illness).?%24

1.3 Dietary acculturation

1.3.1 Acculturation

When settling in a foreign cultural environment, people experience acculturation, which
involves both assimilation to the host culture and maintenance of the original culture.®

Individuals may have different processes of acculturation, which have been summarised by
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Berry into four types: integration, assimilation, separation, and marginalisation (see
Figure 1.1).%° Integration refers to individuals who are willing to maintain their cultural
identity and interact with the host culture simultaneously; this group tends to have the lowest
level of acculturative stress and better performance in adaption. In contrast, marginalisation is
defined as having limited interests in either maintaining their cultural identity or interacting
with the host culture, and this is the most stressed group. Assimilation refers to showing more
interest in moving towards the host culture and avoiding the original culture, while the

opposite is defined as separation.
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2 c . . . -
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Figure 1.1. Berry’s model of acculturation.?®

For international students, the process of acculturation occurs in many aspects of life in the
host country, for example, academic learning, communicating with professors and peers from
different cultural backgrounds, diet, and other health-related behaviours.?”?8 This adjustment
process can generate both excitement and stress. Acculturative stress may contribute to some

negative health outcomes such as poor sleep and appetite, fatigue, blood pressure and
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digestive problems, and even depression among international students.?® On the other hand,
acculturation may also bring some positive changes for these students, such as perceived
discouragement of smoking and encouragement of physical activities for females in the

US.30’31

A higher level of acculturative stress and difficulties in adjustment and adaption is correlated
with larger perceived cultural distance.3>3 For example, in Russian universities, exchange
students from Asia reported the greatest perceived cultural distance and the highest level of
stress compared with students from the former Soviet Union and Africa.3* Students from East
Asia were found to have more difficulties in adjusting to the American culture compared with

students from places with more similar cultures, such as Europe and South America.t’

The adjustment to life in the host country is a dynamic journey for international students. A
U-curve model has often been used to describe the experience of individuals who move to a
foreign country, beginning with excitement and positive feelings, then declining to
experience a crisis with disorientation, followed by recovery with better adjustment.®-’
However, this model was not supported by data from some studies of international students.
Bailey and Dua found Asian students experienced the most stress within their first six months
of residence in Australia.®® Brown and Holloway reported that negative feelings (e.g., stress
and anxiety) associated with culture shock predominated at the initial stage of the adjustment
process and may gradually reduce with time, but feelings of homesickness and loneliness
were more unpredictable.3® Chien argued that the U-curve model is no longer applicable to
the adjustment and adaption of international students because their experience tends to be

more complex with the development of globalisation and technology.*°
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To facilitate adjustment and address acculturative stress for international students, both
tertiary institutions and host countries need to provide more tailored and culturally
appropriate intervention programs and counselling services.?”? Also, encouraging the
utilisation of academic and health counselling, and reducing the stigma around mental illness

and seeking help for these students may be necessary to ease their acculturation process.?”?

1.3.2 Dietary acculturation

Food is one of the essential domains of cultural identity, and dietary habits may differ
considerably within a country and across nations.***? Dietary acculturation refers to the
adoption of the food choices and eating patterns in the host country by individuals who move
to a foreign country.*® Similar to other aspects of acculturation, dietary acculturation is a
complex and dynamic process rather than a linear change from the original diet to the host

country diet.*44°

Both quantitative and qualitative measures have been wused to research dietary
acculturation.*®#” Quantitative methods have included dietary acculturation scales, dietary
assessment (e.g., food frequency questionnaire, 24-hour recall, and food diary), and
questionnaires on general eating patterns. The main qualitative approaches have been
semi-structured interviews and focus groups exploring dietary changes before and after
arriving in the host country, and factors influencing the changes, in addition to health
outcomes. Some studies have used a combination of quantitative and qualitative measures

(i.e., mixed methods).#84°

Some previous studies have explored dietary acculturation among Asian immigrants in a host

country with Western culture, for example, countries in North America, Europe, and
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Australasia.®®>* Immigrants are often open to new foods in the host country while they
maintain some of their original dietary habits.>*>® Breakfast appears to be the first meal
acculturated to the host dietary style, while evening meals were more likely to retain
traditional styles.®°® Both healthy and unhealthy dietary transitions were observed across
studies. Some Asian immigrants reported increased awareness and attempts to consume
greater amounts of healthy foods (e.g., fruits, vegetables, and grains) and follow a low-fat
diet after their arrival in Canada.®®®" Alternatively, many immigrants adopted less healthy
dietary behaviours, such as lower consumption of fruits and vegetables, and more frequent
consumption of fast and processed foods, which contributed to excessive energy intakes,
higher intakes of fat and added sugar, but reduced intake of fibre and micronutrients.>’° In
Australia, Asian immigrants were found to have increased intakes of energy-dense choices
and decreased intakes of healthy choices (e.g., soy, green vegetables, and tea).>* Changes in
meal preparation methods also occurred, with Asian immigrants increasingly using local

cooking styles and healthier cooking methods such as grilling and stir-frying.%3°657

The factors influencing the changes in dietary habits of Asian immigrants living in Western
countries are multidimensional. Migration-related factors include language barriers and
length of residence in the host country.%°>%¢ Immigrants’ food choices may be restricted by
their religion and socioeconomic status.>®* Food-related beliefs, perceptions, and skills also
contribute to immigrants’ food decisions, for example, attitudes to traditional and local foods,
unfamiliarity with food availability and cooking methods in the host country, nutrition
knowledge, taste preferences, and cooking skills.%%461 Psychosocial factors include time
constraints and stress.>*>® Environmental factors include the availability and cost of, and

access to, traditional versus local foods.>>® Traditional foods have become more available in
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recent decades with the development of globalisation, but limited availability of proper

traditional ingredients is still reported.>>6!

Unhealthy transitions during the process of dietary acculturation may contribute to the
elevated risk of developing diet-related chronic conditions, such as obesity, diabetes,
coronary heart disease, and osteoporosis, after migration to a host country.>*%>° The Western

diet has been constantly criticised for its contribution to noncommunicable diseases.%%3

Compared with immigrants, international students may have different experiences in dietary
acculturation as they tend to be younger and their residence in the host country is more
temporary than for immigrants.®* The associated influencing factors and outcomes may also
be different considering the differences in sociodemographic characteristics between two
groups, such as employment status and income. Experiences of international students in

dietary acculturation will be described in Chapter Three.

1.3.3 Food environment in Australia

1.3.3.1 Community food environment

In studies that measured food environments in Australia, easy access to unhealthy foods and
less support for getting healthy foods have been frequently reported. Unhealthy foods and
beverages (i.e., discretionary choices) predominated price promotions and the display of
checkout areas in supermarkets.®>® Discretionary choices refer to foods and beverages that
are not included in the five food groups (i.e., fruit, vegetables, grain foods, dairy products,
and other main sources of protein such as lean meats, poultry, fish, and eggs) and which

contain high saturated fat and/or added sugars, salt, or alcohol, and low fibre.®’

40 | Chapter One



Unhealthy food outlets (e.g., convenience stores, fast food chains) often outweighed healthy
food outlets (e.g., supermarkets) in close proximity to their home.%-"° In rural/regional and
more disadvantaged areas (e.g., low socioeconomic status areas), people are exposed to a less
supportive environment for healthy foods than urban and less disadvantaged areas. For
example, Whelan et al. found considerable difficulties in purchasing healthy foods anywhere
other than supermarkets in rural Australia,”* and Cameron observed less shelf spaces for
fruits and vegetables in rural supermarkets than in urban ones.”? Higher prices of fruits and
vegetables in remote areas than in highly accessible areas in New South Wales (NSW) were
noted by Chapman et al.”® However, another study conducted in urban Melbourne reported
greater access to both supermarkets and fast food outlets in more disadvantaged areas than in
less disadvantaged areas.’* The use of online food delivery services became more prevalent
during the COVID-19 pandemic; however, popular food outlets and menu items available

from these services are dominated by discretionary choices.”’®

A higher proportion of healthy food outlets near home may be positively associated with
healthier dietary practices, such as better diet quality, and purchasing more fruits and
vegetables, based on studies conducted in Australian communities,’®’-8! but nonsignificant
associations have also been reported.®2 Some studies found an association between the
healthfulness of the food environment and body mass index (BMI), but findings were
inconsistent in the direction (i.e., positive or negative) and the significance of the

association,8974.82-84

1.3.3.2 Food environment on campus
Similar to the general physical food environment in Australia, unhealthy food and beverage

options are more readily available than healthy choices on Australian campuses. The
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dominance of energy-dense and nutritionally poor foods and beverages is very typical in food
outlets and vending machines in tertiary education institutions.®>% Findings regarding the
differences between the cost of healthy and unhealthy choices on campus in Australia have
been mixed. Whatnall etal. and Shi etal. found healthy foods were significantly more
expensive than unhealthy foods; the latter study found the same trend in beverages, while the
former study found the opposite in beverages. However, Ng etal. found no significant
differences in the cost of healthy and unhealthy choices for both foods and beverages in a

regional campus.8>-8’

Poorer dietary intakes were found in tertiary education students who purchased more food
and beverage items on campus, for example, lower consumption of foods from the five food
groups but higher consumption of discretionary choices.>%? Specific policies are now
available to regulate food availability and promotion in health facilities and schools in some
states, but rarely for food environments in tertiary institutions.®**® Consumers in universities
are aware of the limited availability of healthy food choices on campus, and they urge

improvements in the variety of healthy foods and beverages with better prices.?>%’

1.4 Food insecurity

1.4.1 Definition of food security

At the first World Food Summit held by the Food and Agriculture Organization of the United
Nations (FAO) in 1996, food security was defined as follows: “Food security exists when all
people, at all times, have physical and economic access to sufficient, safe and nutritious food
to meet their dietary needs and food preferences for an active and healthy life”.% It is a

human right to have adequate food to maintain nutritional balance.®®%° The FAO definition
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identifies four dimensions that are commonly used to assess food security: food availability,

food access, utilisation, and stability (see Figure 1.2),99.101-103

Availability Access

The availability of food with Sufficient economic and physical
adequate quantities and (e.g., transport) resources for

appropriate quality (i.e., nutritious, individuals or households to
safe, and culturally appropriate), acquire appropriate foods in order
supplied by food production and to have a nutritious diet and meet
imports food preferences

Fooq
security Stability

Utilisation

The ability of individuals to achieve To be food secure, the first three
sufficient energy and nutrient dimensions need to be fulfilled at
intake through food preparation all times, so that access to food is
and food safety practices for not at risk from conditions such as

maintaining normal body functions adverse weather, political
and optimal nutritional status disturbances, and unemployment

Figure 1.2. Four key dimensions of food security.

1.4.2 Tools for measuring food security status

Various assessment tools have been used to measure food security status in different
countries at the individual and household levels. Some review articles have grouped these
tools into three categories — experience-based, coping strategy, and dietary diversity

indicators — and these will be described below. 102104

The most commonly used tools were those assessing the food insecurity experience of the
individual or household.'%41% |n 2006, the US Department of Agriculture (USDA) developed
the 18-item Household Food Security Survey Module (FSSM) to measure food security status

of households with dependent children,°” the 10-item Adult FSSM for use with individuals
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or households without dependent children,'® and the 6-item short-form FSSM as a substitute
when longer versions cannot be implemented.'® These USDA tools classify food security
status into four categories: high, marginal, low, and very low. The threshold of low food
security is two affirmative responses in the 6-item FSSM and three affirmative responses in
the two longer versions. The threshold of very low security is five, six, and eight affirmative
responses in the 6-item, 10-item, and 18-item tools, respectively.%”-1%° Examples of other
multiple-item tools include the Radimer/Cornell Food Security Scale,*'° the Food Insecurity
Experience Scale,''! the Household Food Insecurity Access Scale (HFIAS),*? and the
Household Hunger Scale.!*® There are also some region- and country-specific tools, for
example, the Latin American and Caribbean Household Food Security Scale,''* the Brazilian
Household Food Insecurity Measurement Scale,'*> and the New Zealand Household Food
Security Measurement Tool.**® The Household Food and Nutrition Security Survey has been
developed for the Australian population.'*”!8 The classification criteria of food security and
insecurity differ between the tools. Most of these assessment tools focus on the ‘access’

dimension of food security, while the other three dimensions are rarely measured.11:10°

A single-item measure has also been widely used in Australian studies. The question “In the
last 12 months was there any time you have run out of food and not been able to purchase
more?” was applied in the Australian National Health Survey to estimate the prevalence of
food insecurity.!'® Other single-item tools include the single-item Food Insecurity Measure
from the 2005 Oregon Pregnancy Risk Assessment Monitoring System,'?° and a single-item
food security indicator from a food literacy behaviour checklist.!? However, single-item
tools often show a lower prevalence of food insecurity than multiple-item tools, indicating
that using a single question may underestimate the issue of food insecurity among the

population, 119122125
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Tools that measure coping strategies and dietary diversity have been less commonly used for
assessing food security.1921%4 Coping strategies are behavioural responses made by
individuals or households when facing food insecurity and can be measured by tools such as
the Coping Strategies Index.!?® Dietary diversity is one of the key components of diet quality
and can be measured by tools such as the Household Dietary Diversity Score and Food
Consumption Score, but these tools often require a short recall period (e.g., past week), which

may not be able to represent the full picture of food insecurity experience. 1”128

Different measurement tools often have different ways in coding the levels of food security.
For example, HFIAS contains four categories which are food secure, mildly food insecure,
moderately food insecure, and severely food insecure,**? while the aforementioned USDA
tools used high, marginal, low, and very low food security.’®” Moreover, different ways of
coding may be applied when using the same tool. The USDA tools suggested that high and
marginal food security can be combined as the food-secure group, while low and very low
food security can be combined as the food-insecure group.!®” However, some studies kept
marginal food security as a separate category,*?® and some categorised marginal food security
as part of the food-insecure group.t®® This classification considered the increased anxiety and
insufficient capability over making food choices among people with marginal food

security. 3!

Self-reported food security measurement tools may introduce some response biases. Firstly,
respondents may overreport the severity of the hardship in the food availability dimension to
receive more food aid, which is called economic desirability bias.'3? On the other hand, social
desirability bias refers to the underreporting of the difficulties in food access so as to hide

problems.’®? Secondly, in household surveys, the respondent might not be representative of

45 | Chapter One



the whole household, as each household member may have different interpretations and
experiences of food insecurity.!*®* Another bias may be caused by the inconsistency of recall
periods between respondents. For example, if a survey was active during seasonal transitions,
respondents may or may not have experienced the transitional period depending on their time

point to complete the survey.

1.4.3 Prevalence and severity of food insecurity

Compared with less economically developed countries, higher incomes and a more
comprehensive social welfare system may contribute to a lower risk of experiencing food
insecurity in developed countries; however, food insecurity is still one of the public health
priorities to be tackled in rich countries.’****" The prevalence of food insecurity is
remarkably higher in vulnerable groups than in the general population within high-income
countries, for example, among homeless people, the elderly, people who are struggling with

addictions, and people living with a disability.*3813

In Australia, the national prevalence of household food insecurity (i.e., affirmative response
to the question “In the last 12 months was there any time you have run out of food and not
been able to purchase more?” in the National Health Survey) was found to be approximately
4% from the 2011-12 survey, and 3.3% in NSW.%° The severity of food insecurity was not
indicated from the answers of this single question, but the follow-up question could provide
more insight. Respondents with affirmative response to the previous question were asked if
they or their household had gone without food.24° The results showed that 1.5% of the general
population and 1.1% of the NSW population had gone without food.}*® McKechnie et al.
argued that the single-item tool used in national surveys potentially underestimated the

national prevalence of food insecurity in Australia.!*® By using the 8-item Food Insecurity
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Experience Scale from FAO and data collected from the Gallup World Poll in 2014, the
prevalence of moderate and severe food insecurity in Australia was 10.6%.4! A wide range
(from 2% to 90%) in the prevalence and severity of food insecurity has been reported in the
general population and specific population groups (e.g., young people) in Australia using

different measurement tools.42

1.4.4 Factors influencing food security status

The association between sociodemographic factors and food insecurity has been assessed in
many Australian and international studies. Higher or lower odds of being food insecure have
been found to be associated with different genders, immigration status, highest education
level reached, household types, marital status, employment status, and income.'*34 Findings
between different samples and contexts have been inconsistent. For example, in
socioeconomically disadvantaged groups in Australia, being employed and having a higher
household income were associated with a lower risk of food insecurity in a Victorian
study,*® but no association was found between sociodemographic factors and food insecurity
in another sample in Western Australia.'*” In young adults, a higher risk of food insecurity
was detected in adults with younger age, from minority backgrounds (e.g., Black and

Indigenous), and with lower socioeconomic status and education.48-1%

Food preparation resources and skills have also been found to be associated with food
insecurity.1?41521%3 The adequacy of cooking equipment and storage facilities was inversely
associated with the risk of food insecurity in a cross-sectional survey in college students in
the US.13 Lower self-perceived cooking skills were reported by food-insecure participants in

an Australian study,?! while this association was not found in a Canadian sample.'®*
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1.4.5 Health outcomes and food insecurity

Food-insecure adults may have worse diets and a higher risk of chronic diseases such as
obesity, type 2 diabetes, and cardiovascular diseases than food-secure individuals,441°5-19
Similar negative outcomes have been reported in food-insecure young adults.}481€0 |n
emerging adulthood, during the transition from adolescence to adulthood,'®* poorer diet
quality and eating habits, such as lower consumption of vegetables and whole grains, higher
consumption of sugary drinks, and skipping breakfast, were found in food-insecure adults
compared with food-secure adults.’®> More evidence of the association between food
insecurity and dietary outcomes in university students will be described in Chapter Four.
Many studies have shown an association between food insecurity and increased BMI/waist
circumference in women,149151.158.163-166 | contrast, studies from Korea and Iran did not find
significant differences in the risk of metabolic syndrome between food-secure and
food-insecure adults.®”1%8 A meta-analysis that pooled studies from 14 countries revealed
that food insecurity was associated with obesity in adults living in developed countries, but it

was associated with being underweight in adults living in the least developed countries.*®

Food insecurity has also been found to be associated with sleep and mental health problems
among adults. Worse sleep outcomes include difficulty falling asleep, shorter sleep duration,
and poorer sleep quality in food-insecure adults and young adults.}’®"* Moreover, the
association between food insecurity and poorer mental health status (e.g., higher odds of
depression and psychological distress) has been frequently reported in both high-income and
lower-income countries.}’>1"® This association may differ by age group, gender, and marital
status.!’®18! Increased risk of depression and suicidal ideation has also been reported in
food-insecure young adults.'”>!82 There is evidence to show that the risk of mental health

disorders increases with the severity of food insecurity. 180183
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However, the direction of the association between health outcomes and food insecurity is not
clear, as most findings were derived from cross-sectional studies. A systematic narrative
review of longitudinal studies suggests a bidirectional association between emotional health

and food insecurity.1’

1.4.6 Food insecurity during the COVID-19 pandemic

The ongoing COVID-19 pandemic has worsened the issue of food insecurity globally.!84186
More people are struggling with sourcing adequate food and having a good quality diet, and
many have experienced food insecurity for the first time due to the changes that happened
during the pandemic.!8187 |n Australia, casual workers and international students became
newly food insecure due to the loss of working opportunities and income in the first year of

the pandemic.*®’

Food affordability and physical food access have been substantially affected by the pandemic
since early 2020 in Australia and many other countries.’818 | oss of employment and
income, with increased food prices, contributed to the reduction in food affordability, and
pandemic-related restrictions (e.g., lockdowns) interrupted physical access to food.84-187
Food shortages occurred due to panic buying, particularly in the initial outbreak.'®

Continuous waves of the pandemic will have a fluctuating impact on food insecurity in future.

To cope with disruptions during the pandemic, sacrifices in the quality and/or quantity of
food eaten were prevalent. For example, less fruits and vegetables but more processed foods
were consumed by food-insecure emerging adults.?*%1%1 Although more meals were prepared
at home, the consumption of fast food also increased due to a limited budget for food

shopping and limited availability in grocery stores.'®®%1 Moreover, choosing less preferred
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food options and reducing the number of meals and portion sizes were reported.!85190.191
Negative changes in food choices during lockdowns were also reported by college students in
the US.1%2 Continuous data collection and interventions will be needed to monitor and
improve different dimensions of food security during and after the pandemic, especially for

vulnerable groups.

1.4.7 Interventions to address food insecurity

To address household food insecurity in high-income countries, common interventions can be
grouped into three types.'*® First, financial benefits are provided in the US, Canada, and some
European countries as national interventions to reduce the number of food-insecure
households.®*® In the US, the Supplemental Nutrition Assistance Program (SNAP) is
implemented nationally to offer payments to participants who meet certain eligibility criteria
so that they can purchase foods.'®® In some other rich countries, other financial benefits in
health care and housing are available due to the proven association between food insecurity
and these living expenses.®® However, few policies have been made specifically for young
adults or tertiary education students. Second, food banks provide free groceries to individuals,
often without checking eligibility. However, the effectiveness of food banks is questionable
due to their limited operating hours, the poor nutritional quality of provided foods, and the
stigma people feel if they collect free foods.®*1%" Third, programs at the community level
include cooking classes, nutrition education, farmers’ markets, community kitchens and
gardens.'%292 These interventions mainly focus on improving physical food access and skills
or knowledge in preparing meals, but their effects on decreasing the prevalence of food

insecurity need to be enhanced to ensure sustainability.
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A systematic scoping review identified that interventions in Australia have mostly
concentrated on the food availability and utilisation dimensions of food security, but were
limited in the dimension of economic access.?®> However, during the COVID-19 pandemic,
supplement payments from the government were seen to have some positive impacts in
alleviating food insecurity.'®” Some people were able to use the payments for better meals,
but payments may not have been enough to address food and nutrition insecurity for others

due to the high cost of other living expenses.2042%°

1.5 Diet quality

1.5.1 Assessment of diet quality

1.5.1.1 Definition of diet quality and theoretical framework of diet quality indices

The definition of diet quality lacks consensus and changes over time.?%:207 With improved
knowledge about the relationship between nutrition and health outcomes, and increased food
availability in recent decades, the concept of diet quality has also evolved.?%2%7 |t is now an
umbrella term often used to describe compliance with dietary recommendations to achieve
optimal health and prevent diseases.?”® Many determinants can influence diet quality in
modern society, such as cultural background, food preferences, personal expectations,

enjoyment, and convenience.?%’

Since development of the first index in 1994, a variety of diet quality indices have been
developed and utilised in recent years.2®2% Many countries, including the US, Canada,
European countries, and Australia, have developed diet quality indices on the basis of their
national dietary guidelines to allow in-country comparisons.?%®213 For cross-country
comparisons, some indices were designed based on commonly recommended diets

(e.g., Mediterranean diet) and international dietary guidelines such as the healthy diet defined
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by the World Health Organization (WHO).2*42%°> The target population and purpose of diet
quality indices also vary. Indices may be developed for the general adult population or for
specific groups (e.g., children, pregnant women), and focus on overall health or specific
diseases (e.g., hypertension).?*21® Some examples of diet quality indices are listed in

Table 1.1.
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Table 1.1. Examples of existing diet quality indices.

Theoretical basis

Reference
(author, year)

Diet quality index

National
guidelines

dietary

Dietary guidelines for
Americans (2015-2020)

Reedy et al., 2%
2018

Healthy Eating Index —
2015

Australian dietary
guidelines (2013)

Collins et al.,?*
2015

Australian
Recommended Food
Score

Roy et al.,??
2016

Healthy Eating Index for
Australian Adults — 2013

New Zealand food and

nutrition guidelines for healthy

adults

Wong et al., %!
2017

Healthy Dietary Habits
Index

Dutch dietary guidelines (2015)

Looman et al.,?*2

Dutch Healthy Diet

2017 Index — 2015
Swedish nutrition Drake et al.,’*  Diet Quality Index —
recommendations (SNR; 2005) 2011 SNR

and the Swedish dietary
guidelines

Malaysian dietary guidelines

(2010)

Jailani et al.,?%?
2021

New Standardized
Malaysian Healthy
Eating Index

International
recommendations

Mediterranean diet

Stefler et al.,?%
2017

Mediterranean Diet
Score

Garc r-Conesa
et al.,?** 2020

Mediterranean Diet
Adherence Screener

WHO nutrition guidelines
(2015)

Kanauchi
et al.,?® 2018

Healthy Diet Indicator —
2015

Specific
population
groups/diseases

Existing diet-lifestyle
recommendations for

preschoolers from the Food

Guide Pyramid (USDA),
Canada’s Food Guide, the

American Heart Association,
and the American Academy of

Pediatrics

Manios et al., 216
2010

Preschoolers Diet-
Lifestyle Index

Traditional Mediterranean diet
and on the specific need during
pregnancy for iron, calcium,

and folic acid

Mariscal-Arcas
et al.,?*” 2009

Mediterranean Diet
Score — Pregnancy

Dietary Approaches to Stop
Hypertension (DASH) diet

Warren-Findlow
et al.,?% 2017

DASH - Quality

WHO = World Health Organization; USDA = US Department of Agriculture
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1.5.1.2 Dietary assessment methods and dimensions of diet quality indices

In studies applying diet quality indices, different dietary assessment methods have been used,
including food records, 24-hour recall, food frequency questionnaires, and diet history.?3226
The Automated Self-Administered 24-Hour Dietary Assessment Tool (ASA24), developed
by the US National Cancer Institute, is an online platform for completing 24-hour recalls and
food records,??’ and is a valid tool to measure the quality of overall diet in the US adult

population.??® The Australian version of ASA24 will be further introduced in Chapter Two.

Existing indices commonly assess four dimensions of diet quality: sufficient intake of foods
and nutrients that are beneficial for health; moderate consumption of foods and nutrients that
should be limited; the overall balance of macronutrients and micronutrients; and
variety/diversity of foods being consumed.?® Some measurement tools focus solely on
dietary diversity, but these tools were found to be more useful for detecting micronutrient
adequacy instead of the overall diet quality.?° Other approaches may include indicators
based on nutrient and energy density, the inflammatory potential of diet, and total antioxidant
capacity; however, the introduction of these concepts to measure diet quality needs further

research to achieve consistent criteria,206-231-233

1.5.1.3 Components and scoring of diet quality indices

The most frequently included components of diet quality indices are healthy and unhealthy
food groups, individual foods and beverages, nutrients, and the variety of
foods.213:214.226229.234 The common food groups and items included are vegetables, fruits,
cereals, sources of protein, and dairy products. The consumption of alcoholic beverages,
sweets, and other discretionary foods may also be included. The most commonly included

nutrients are total fat, saturated and unsaturated fatty acids, cholesterol, sodium, added sugars,
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and fibre. Some indices also incorporate lifestyle behaviours, such as physical activity, screen

time, sleep, culinary practices, and breakfast consumption,?t3214226

Different measurement units and cut-off values are applied in each diet quality index to
quantify and score each component. The commonly used units included servings, grams, ratio,
percentage of energy intake, and consumption frequency.??®?** The cut-off values need to be
specified for the target population group and adjusted for energy intake, as individuals with
higher energy requirements and consumption may meet requirements for food groups and
nutrients more easily.??*%* A review conducted by Burggraf etal. recommended the
application of normative cut-off values for items with available recommendations for dietary
intake, such as recommended dietary allowances, tolerable upper intake levels, and
acceptable macronutrient distribution ranges.??® For items without recommendations or those
items that cannot be discriminated by normative cut-off values (e.g., when almost the entire
sample cannot meet the recommended values), Burggraf et al. suggested using percentile

cut-off values, such as median and quartile cut-off values.??°

The scores for individual items in the index are combined into one total diet quality index
score. Most existing indices assign the same weight to each component; however, weighted
aggregation — considering higher weights for components with greater impacts on health or
diseases and lower weights for correlated components — has been recommended.??*%* For
example, Dom nguez et al. adjusted the weightings of components in two Mediterranean diet
quality indices by the strength of evidence for the association between each dietary
component and the risk of coronary heart diseases.?®® During the development of a diet
quality index to assess adherence to the Swedish nutrition recommendations, an analysis of

correlation between components was conducted, which showed a strong correlation between
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saturated fatty acids and monounsaturated fatty acids (MUFA), and thus MUFA was removed

from the index composition.?!!

1.5.1.4 Validation of diet quality indices

Before selecting a diet quality index, its applicability, validity and reliability for the target
population should be assessed. Trijsburg et al. reviewed the evaluation of existing diet indices
and recommended the following assessment in the target population: construct validity (the
ability of the index to discriminate based on sociodemographic and other characteristics, and
the association between the index and foods/nutrients intake); relative validity (the ability to
generate consistent outcomes by using two different dietary assessment methods to collect
dietary intakes); reproducibility (whether the index can produce similar results on two
different occasions); and reliability (internal consistency).??® A sensitivity/specificity analysis
and an assessment of the association between the index and health outcomes of interest was

also suggested.??

The diet quality indices that have been used in the adult population in Australia and New
Zealand were critically appraised in a systematic review by Hlaing-Hlaing et al.?*®* This
review used the recommendations for diet quality indices from Burggraf etal. and
Trijsburg et al. to conduct the critical appraisal.??22° The Healthy Eating Index for Australian
Adults (HEIFA-2013) was one of the tools with the best performance in the appraisal.?:322

More details about HEIFA-2013 will be introduced in Chapter Two.

1.5.1.5 Diet quality indices and health outcomes
The association between diet quality and health outcomes (e.g., mortality, risk of chronic

diseases, and depression) has been investigated in many studies with inconsistent
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findings.213214234.236.237 5ome studies found low to moderate associations between better diet
quality and favourable health outcomes, such as reduced mortality, and lower risk of
cardiovascular  diseases and cancer, while some studies did not find
associations.?!3:214.234236.237 ghort follow-up periods of studies may limit their ability to detect
long-term health impacts of diet quality.?®” Comparison of results across studies is difficult
due to wide variability in the choices of diet quality index, target population groups, study

designs, and methods to treat confounding factors.?3+2%7

1.5.2 Diet quality in young adults

Some studies assessing diet quality in young adults derived sub-samples from national or
large-scale surveys to report diet quality in young adults,®23° while some recruited only
young adults to measure their diet quality specifically.>>?*® The common tools used in this
population group are the same as for the general population as mentioned above, for example,
tools based on national dietary guidelines, international recommendations, and the

Mediterranean diet.

Existing evidence shows a better diet quality with increasing age in adults, indicating that
younger adults consume a less healthy diet compared with adults in older age groups.?:-24 A
systematic review by Winpenny et al. reported some evidence of reduced diet quality during
transitions in young adulthood, such as the transitional period from high school to university
and after completing full-time education.?* In Australia, Grech et al. used data from the
National Nutrition and Physical Activity Survey 2011-12 and HEIFA-2013 to assess the diet
quality of young adults and found a decrease in diet quality with higher dietary energy
density.?*® Lower consumption of fruits and vegetables and higher consumption of foods with

high saturated fat, added sugar, and sodium contributed to higher energy density and lower
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quality in the diet. This dietary pattern was associated with some sociodemographic
characteristics including having a lower level of education, being born in Western countries,
having a lower income (male), and living in areas with lower socioeconomic status

(female).?4

1.5.3 Diet quality in tertiary education students

The diet quality of tertiary education students was often rated as relatively poor in previous
studies and may further decrease during examination periods.?*’-2°° Many factors have been
found to be associated with diet quality in this student population, including
sociodemographic characteristics (e.g., gender, year of study, socioeconomic status, and
living arrangement), lifestyle behaviours (e.g., physical activity, food choices on campus,
food preparation), stress, and national and campus food environments.%22482%0-254 More
nutrition and health knowledge may not be translated into better diet quality,?*>?%® but some
intervention studies found positive impacts of nutrition education on dietary behaviours.?>"2%8
Unfavourable outcomes in physical and psychological health and academic performance have

been reported in tertiary education students with poorer diet quality.2>%-262

Dietary acculturation observed in international students may cause some positive and/or
negative changes in dietary patterns.*” However, it is not clear how dietary changes and other
challenges (introduced earlier in Section 1.2.3) experienced by international students
contribute to their overall diet quality, and whether there are any differences in the diet
quality between international and domestic students. Chapter Seven will further explore the
diet quality of tertiary education students, measuring the diet quality of both international and

domestic students in an Australian context and comparing the two student groups.
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1.6 Thesis aims

The overarching objective of this research is to understand the dietary changes made by
international students after they travel to Australia and to assess food security status and diet
quality of both international and domestic students attending an Australian university. This
includes the investigation of associated influencing factors and outcomes. The ultimate aim is
to develop evidence-based and tailored recommendations for both international and domestic

tertiary education students in Australia to achieve food security and better diet quality.

The specific aims of this research are:

1) To summarise current evidence on dietary acculturation and food insecurity among
international tertiary education students in Australia and other countries (Chapter Three)

2) To systematically investigate the association between food insecurity and dietary outcomes
in university students using the current literature (Chapter Four)

3) To explore dietary changes experienced by international students after they commenced
studies in an Australian university and the rationale behind these changes (Chapter Five)

4) To measure the prevalence and severity of food insecurity among Australian university
students and the associated influencing factors and outcomes, and compare international and
domestic students (Chapter Six)

5) To assess the diet quality of international and domestic students studying in an Australian
university (Chapter Seven)

6) To integrate research findings from this thesis and develop practical recommendations for
international and domestic students attending Australian universities to allow them to achieve

food security and improve their diet quality (Chapter Eight).
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1.7 Thesis outline

A brief outline of this thesis is provided in this section with a diagrammatic summary in
Figure 1.3. After an introduction to the thesis in Chapter One, Chapter Two describes the
research methods that have been used in this thesis, including a scoping review and a
systematic review, the mixed methods research design, qualitative research, a food security

survey, and the assessment of diet quality.

Chapter Three summarises the phenomenon of dietary acculturation and the prevalence of
food insecurity in international tertiary education students from previous studies, and
Chapter Four presents a systematic review of the association between food insecurity and

nutritional health in university students.

Primary studies in this thesis used a mixed methods design, including a qualitative study
(Chapter Five) and two quantitative studies (Chapters Six and Seven). Chapter Five is a
qualitative study using semi-structured interviews to explore changes in diets of international
students after they started studying in an Australian university, as well as the reasons for and
impacts of those changes. Subsequently, an online questionnaire was designed to assess the
food security status of university students in Australia and identify differences between
international and domestic students in Chapter Six. Chapter Seven presents the assessment
of diet quality using 24-hour recalls and discriminates the diet quality of international and

domestic students.

Chapter Eight summarises the key findings of this thesis and provides recommendations for
helping Australian university students achieve food security and better diet quality.

Suggestions for future practice are included, as well as directions for future research.

60 | Chapter One



International
students; dietary

Scoping review;
systematic review;

Chapter 1  acculturation; Chapter 2 mixed methods:
food insecurity; qualitative and
diet quality quantitative
Population \ ‘.
f Existin ‘w
& problem Methods | 5 |

definition

evidence

Key research

Chapter g '1ndings and r“f Mixed \
practical Recommendations | methods |
recommendations ‘-\\ research /,"

Figure 1.3. A diagrammatic outline of the components presented in each chapter.

Chapter 3

Existing evidence in dietary
acculturation and food insecurity
among international tertiary
education students (scoping
review)

Chapter 4

The association between food
insecurity and dietary outcomes
in university students
(systematic review)

Chapter 5

Dietary changes experienced by
international students in
Australian universities (semi-
structured interviews)

Chapter 6

An online survey to assess food
security status among domestic
and international students in
Australian universities

Chapter 7

Differences in diet quality
between domestic and
international students attending
Australian universities (24-hour
recalls)
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1.9 Conclusion to chapter

This chapter introduced the key concepts in this thesis, including international students,
dietary acculturation, food insecurity, and diet quality. Dietary changes experienced by
individuals moving to a new country, including international students, may lead to
differences in their food security status and diet quality compared with the local population.
More attention should be focused on the diet-related experience of international and domestic
tertiary education students in an Australian context. Methods and materials that have been

used in this thesis will be described in Chapter Two.
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Chapter Two. Materials and methods

2.1 Introduction to chapter

Following from the background information on the key topics of this thesis in Chapter One,
this chapter will describe the methods used. The procedures of the scoping review and
systematic review will be outlined first, followed by the mixed methods research design that

included one qualitative study using interviews and two quantitative studies using surveys.

2.2 Scoping review

To map the available evidence on dietary acculturation and food security status among
international students attending tertiary education institutions, a scoping review was conducted
(Chapter Three). A scoping review was selected, rather than a systematic review, based on
the different purposes of the two types of review.! The aims of scoping reviews include
providing an overview of existing evidence in an emerging field, identifying key concepts on
a certain topic and gaps in research, and examining the feasibility of conducting a systematic
review.! In contrast, systematic reviews often aim to address a precise and clinically
meaningful research question and to provide guidance for future practice.> A scoping review
was therefore considered to be more appropriate to look at what research has been done

regarding dietary changes and food security in international students.

The scoping review was guided by a five-stage methodological framework from Arksey and
O’Malley (see Figure 2.1) and the PRISMA-ScR (Preferred Reporting Items for Systematic
reviews and Meta-Analyses extension for Scoping Reviews) checklist.>® An a priori scoping
review protocol was published in JBI Evidence Synthesis (see Appendix I-1). The completed
PRISMA-ScR checklist was submitted with the scoping review manuscript to the journal

Nutrition for peer review.
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mwentifying the research question

+ i) What are the changes in food consumption and dietary behaviours made by
international students when attending tertiary education institutions in a foreign
country?

« ii) What are the factors influencing the consumption and any changes over time?
- iii) Are they experiencing food insecurity?

Identifying relevant studies

» Athree-step strategy: initial limited search = full search (electronic databases
including MEDLINE, CINAHL, ERIC, Global Health, CENTRAL and PsycINFO) -
screening of reference lists of included studies.

Study selection

» Two independent reviewers screened against inclusion criteria (discussion
between two reviewers or consultation with a third expert to address any
disagreement): titles and abstracts - full text.

Stage 4

» The first reviewer extracted data from all studies by using a data extraction form
and the second reviewer extracted 20% of studies, and the two reviewers
compared extracted data to ensure the accuracy and consistency.

» To present extracted data, quotations from qualitative studies and major findings
from quantitative studies were charted thematically. Demographics of included
studies were summarised in tables. Studies in dietary changes and food security
were charted separately.

mCollating, summarising and reporting results

» The results of included studies were summarised; implications and
recommendations for intervention and future research were identified.

Charting the data

Figure 2.1. Process for scoping review of dietary acculturation and food insecurity among
international students, applying the five-stage methodological framework for scoping reviews

from Arksey and O’Malley.?
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2.3 Systematic review

To investigate the association between food insecurity and dietary outcomes among university
students, a systematic review was completed. The PRISMA (Preferred Reporting Items for
Systematic reviews and Meta-Analyses) 2009 statement* was used to conduct this review (the
updated 2020 statement was published after the review was completed).® The methods used for
this review are summarised in Figure 2.2. An apriori systematic review protocol was
registered on PROSPERO, an international prospective register of systematic reviews
(registration number CRD42020196196; see Appendix I-2). The completed MOOSE (Meta-
analyses Of Observational Studies in Epidemiology) checklist® was submitted with the
systematic review manuscript as required by the Journal of the Academy of Nutrition and
Dietetics. Critical appraisal checklists from JBI were used to assess the quality of each included

study.’8
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Research question

What is the association between food
insecurity and dietary outcomes among
university students?

Figure 2.2. Methods for systematic review on the association between food insecurity and

dietary outcomes among university students.
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2.4 Mixed methods research
“Mixed methods research is the type of research in which a researcher or
team of researchers combines elements of qualitative and quantitative
research approaches (e.g., use of qualitative and quantitative viewpoints, data
collection, analysis, inference techniques) for the broad purposes of breadth

and depth of understanding and corroboration.”%®12)

This definition of mixed methods research was provided by Johnson et al. after analysing the
opinions from leaders in this type of research.® The mixed methods research design can be
applied in a single study or in a research program with multiple closely related studies®; this
thesis is a case of the latter. Common designs for mixed methods research can be divided into
four types: a) convergent parallel (conduct qualitative and quantitative data collection and
analysis at the same stage with equal importance), b) exploratory sequential (qualitative data
collection and analysis prior to quantitative data collection and analysis), c) explanatory
sequential (quantitative data collection and analysis prior to qualitative data collection and
analysis), and d) embedded (one dominant design and the other embedded within the dominant
design) (see Figure 2.3).291! The mixed methods research design helps researchers to address
more complex research questions and provide broader and deeper understanding compared

with qualitative or quantitative approaches alone.!
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Building to Interpret
Qualitative Quantitative results
c. Explanatory sequential design
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Quantitative Qualitative
Interpret Interpret
Qualitative results Quantitative results

Figure 2.3. Common mixed methods research designs.

In this thesis, the qualitative study aimed to understand changes in dietary behaviours among
international students after they commenced tertiary education in Australia through
semi-structured interviews. The preliminary findings from the qualitative study were used to
facilitate the design of the quantitative studies that followed. The quantitative studies measured
the prevalence of food insecurity and diet quality among international and domestic students,
and compared the two student groups. All findings from these studies were integrated to
develop recommendations for achieving improved food security and better diet quality for
Australian university students (Chapter Eight). The overall design of this mixed methods

research is summarised in Figure 2.4.
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Mixed methods design Quantitative |

= Population: international and
domestic students

+ Phenomenon of interest: food
security

« Data collection: online
questionnaire

Qualitative

» Population: international students

* Phenomenon of interest: dietary
changes and food security

» Data collection: semi-structured
interviews

Quantitative Il

* Population: international and
domestic students

« Phenomenon of interest: diet
quality

- Data collection: 24-hour recalls

Recommendations

Figure 2.4. The mixed methods design in this thesis.

2.5 Qualitative study

To understand changes in dietary habits of international students after they relocated from their
home country to Australia for receiving tertiary education, a qualitative approach was chosen.
This study aimed to determine what changes were made by international students and why they
made the changes, in addition to the impacts of these changes. Students’ experiences of food
insecurity were also investigated to assist the design of a food security questionnaire. The
phenomenological approach was used as the theoretical framework to guide this research
because of its appropriateness for exploring lived experience in a group of people facing

significant life transitions,*2 which was the purpose of this study.
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Purposive sampling was used to recruit appropriate participants, and they were invited to tell
their friends about joining the study (snowball recruitment). Participants checked their
eligibility and provided consent via a questionnaire hosted on the Research Electronic Data
Capture (REDCap, Vanderbilt University, Nashville, TN, US) secure online platform for
survey management. To compensate participants for their time, a $20 supermarket gift voucher
was provided for each participant who completed the interview. In total, 14 international
students were interviewed between March 2020 and April 2022. Recruitment of onshore
international students in Australia was severely hampered by the national border closure and
continuing travel restrictions resulting from the ongoing COVID-19 pandemic. The sample
size was guided by the concept of ‘information power’, which indicates that the more relevant
information held by the sample, the fewer participants are needed.™® The information power
was continuously monitored during the process of data collection, and recruitment ceased when
the information power was considered adequate for the purpose of this study. This study was
approved by the University of Sydney Human Research Ethics Committee (HREC) 2020/006

(see Appendix 11-1).

Semi-structured interviews were used to collect data to obtain an in-depth understanding of the
phenomena being studied. Individual interviews were used in preference to focus group
discussions because they provided greater privacy for participants and made it easier for them
to share opinions about sensitive issues (e.g., food insecurity). The interview guide was
developed based on literature reviews and piloted with international students and colleagues
conducting nutrition research. The guide was then modified to improve the clarity of questions
and was further adjusted during the process of data collection. The final interview guide can
be seen in Chapter Five. Face-to-face interviews were conducted via Zoom (Zoom Video

Communications, San Jose, CA, US), a commonly used platform for online conferencing, due
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to lockdowns and restrictions during the pandemic. Data coding and analysis were conducted
in NVivo (QSR International, Melbourne, VIC, Australia) by two researchers. Data analysis
was guided by the approach of interpretative phenomenological analysis, which aims to provide
a detailed exploration of lived experiences from participants.*? The process followed for this

qualitative research is shown in Figure 2.5, and further details of each step will be described in

Chapter Five.
Qualitative research
Data collection Data analysis

* Purposive and + Semi-structured * Transcribed within 48
snowball sampling: interviews: face-to-face hours; participants
International students via Zoom, 45-90 checked transcripts
from China and India minutes + Guided by
who stayed in Australia * Interview guide interpretative
=2 months but <2 years; » previously piloted with ’ phenomenological
aged 18-30 years international students analysis

» Sample size: data and research + Two researchers coded
saturation and colleagues transcripts using NVivo
information power » Audio recorded « A combination of

* Recruitment: flyer and
online advertising (e.g.,
social media); screened

inductive and deductive
coding was used,
themes were developed

via REDCap

Figure 2.5. Methods of the qualitative study on dietary patterns of international students.

2.6 Food security survey
To assess the food security status of international and domestic tertiary education students in
Australia and detect differences between the two student groups in their experience of food

insecurity, an online survey was conducted among students from a large Australian university.
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2.6.1 Development of questionnaire

A T73-item pilot questionnaire was developed based on literature reviews and preliminary
results of a qualitative study (Chapter Five) exploring dietary changes and food security status
of international students in Australia. During the development process, comment was sought
from other specialists in nutrition and dietetics before the final survey was developed. The
questionnaire consisted of five modules: demographics (module 1), living, employment, and
financial status (module 2), food security status (module 3), diet-related behaviours (module 4),

and health and academic outcomes (module 5).

Questions concerning common demographic characteristics of tertiary education students were
tailored to the Australian context. For example, Indigenous students were able to state their
identification as Aboriginal and Torres Strait Islander. International students were asked to
specify their length of residence in Australia and their country of origin. The most common
sources of international students in Australia (i.e., top five countries) were listed as options for
country of origin, with another option of “other” into which text could be typed for
clarification.'* Questions on living arrangement, employment, and financial status were
included in the second module, with further questions on changes in these factors during the

COVID-19 pandemic.t®

To measure the food security status of tertiary education students, the 10-item Adult Food
Security Survey Module (FSSM) from the US Department of Agriculture (USDA)*® was used
in the pilot questionnaire. This survey tool is commonly used to investigate the prevalence of
food insecurity among tertiary education students, but the validity of this tool in tertiary

education students requires further research.’
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Questions related to dietary behaviours were grouped into module 4, including questions about
weekly food budget, adequacy of cooking facilities, self-perception of culinary skills, and
frequency of cooking and eating out. To include questions related to food literacy, a 4-item tool
that has been validated in tertiary education students to measure cooking self-efficacy was
included.'®2° The questions on the consumption of fruits and vegetables were extracted from
the National Nutrition and Physical Activity Survey 2011-12, and have previously been
validated.??> Examples of standard serves from the Australian Guide to Healthy Eating
(AGHE) were included in the questionnaire for participants to estimate their intake.?® The
awareness of available food assistance services was assessed, since low awareness was often
reported in previous food security research in tertiary education students. Additional programs
were organised for this population during the COVID-19 pandemic.??® Some coping strategies
from existing literature were listed to assess whether the students used them, and respondents

were allowed to type their additional strategies in an open question.?®-3?

In the final module, the impacts of food security status on health and academic outcomes were
assessed. Self-perceived physical and mental health were included.® Self-reported height (cm)
and weight (kg) were collected for the calculation of body mass index (BMI). Mental health
status was further measured by the WHO-5 Well-Being Index.3* The influence on academic
outcomes was assessed from three perspectives: attendance of classes, academic performance,
and withdrawal from courses.®® At the end of this module, a list of available support services
was attached for participants if they needed to seek help, including food assistance programs,

mental health counselling, and international student support services.
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2.6.2 Pilot test and modification of questionnaire

The pilot survey was conducted online in July and August 2021 with ethics approval from
the University of Sydney HREC 2021/445 (see Appendix 11-2). Current non-dietetic
undergraduate and postgraduate students aged 18-30 years in Australia were eligible to
participate. Participants were able to check their eligibility, provide consent, and complete the
self-administered questionnaire via REDCap. Convenience sampling was used to recruit
participants for this pilot study. A total of 22 participants completed the pilot questionnaire.

One of eight domestic students and one of 14 international students were food insecure.

An open-ended question was added at the end of each module in the pilot questionnaire for
comments and suggestions. The questionnaire was then modified based on the responses and
suggestions from participants of the survey pilot. The expression of some questions and options
were modified for better understanding. For example, in the first module, the option of
“Postgraduate” in the question asking about the student’s current degree was further clarified
as “Postgraduate (including Higher Degree by Research)” to eliminate confusion for students
enrolled in research degrees. The definition of dependent children was added to the last
question in the first module: “Do you have any dependent children (under the age of 18 years)?”.
The option of “Prefer not to say” was added in the second module for questions related to
employment and financial status to encourage participants to complete the survey even if they
preferred not to answer those questions. A few coping strategies in module 4 were also further
explained to improve understanding; for example, the meaning of “stretched” was not clear to
some participants and was modified to “Stretched (i.e., spread out) food to make it last longer”,
and examples of sharing food were added as “Sharing food or groceries (e.g., with friends,

roommates, or family members)”.

94 | Chapter Two



Unlike the 18-item Household FSSM,® the 10-item Adult FSSM does not contain questions
for households with dependent children. After consultation with an expert in food security
research, the questionnaire was modified to use the 18-item Household FSSM instead of the
10-item Adult FSSM. The 18-item Household FSSM contained the same set of 10 questions as
the 10-item Adult FSSM for households without children and an additional eight questions for
households with children. Participants with dependent children were required to answer those

additional eight questions for the food security status of children.

A final open-ended question was added at the end of the survey to ask participants to comment

on the survey and/or food security. The major components of the final questionnaire are listed

in Table 2.1, and the complete questionnaire can be seen in Appendix I-3.
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Table 2.1. Major components in the final food security questionnaire.

Module Main

Components
number purpose

Age, gender, domestic or international student, Aboriginal or
Torres Strait Islander status (domestic students only), length

Module1  Demographics of stay in Australia and home country (international students
only), enrolment status, current degree, year of study, marital
status, whether they have dependent children

Living arrangement (type of accommaodation, live alone or

Living, with others); employment status (type of employment,
employment . e . )
Module 2 ) . weekly working hours); financial status (weekly income,
and financial : : _ _
status sources of financial support); COVID-19-related changes (in
living arrangement, job, income, support payment)
Module 3 Food security  18-item Household Food Security Survey Module
status
Whether student’s accommodation provided meals, weekly
food budget, adequacy of cooking facilities, cooking skills,
Diet-related cooking self-efficacy (4-item checklist), frequency of
Module 4 ; . : . . .
behaviours cooking and eating out, daily servings of fruits and
vegetables, awareness of available food relief programs,
coping strategies
Health and Self-perceived physical and mental health, height, weight,
. WHO-5 Well-Being Index (5-item), academic outcomes
Module 5  academic . i
OUTCOMES (class attendance, academic performance, withdrawal from

courses)

2.6.3 Survey recruitment and data collection

The final survey was conducted in a large Australian university from October 2021 until May
2022 with ethics approval from the University of Sydney HREC 2021/745 (see Appendix 11-3).
Current university students aged 18-30 years who were studying in Australia and were not
completing or had completed a nutrition course were eligible to participate. Convenience and
snowball sampling were used to recruit participants. Online recruitment methods were utilised
through, for example, social media, newsletter, and the university’s online learning system. As
for the pilot survey, REDCap was used to screen participants, obtain consent, and manage the

questionnaire.
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2.6.4 Data analysis

To determine students’ food security status, the criteria in the 18-item Household FSSM were
used. Affirmative responses were “yes,” “often,” “sometimes,” “almost every month”, and
“some months but not every month”. The sum of affirmative responses was the raw score, and
the classification criteria based on the raw score were applied as in Table 2.2. High and
marginal food security were considered as food secure, while low and very low food security

were considered as food insecure.

Table 2.2. Food security classification criteria.

i ) Without children? With children®
Food security categories

(raw score) (raw score)
High food security 0 0
F r
ood secure Marginal food security 1-2 1-2
Food insecure Low food security 3-5 3-7
Very low food security 6-10 8-18

 Assessed by the 10-item Adult Food Security Survey Module
b Assessed by the 18-item Household Food Security Survey Module

All statistical analysis was performed using SPSS Statistics for Windows, version 25.0 (IBM
Corp, Armonk, NY, US). The Chi-square test and Fisher’s exact test were used to compare the
differences in categorical variables. The independent sample t-test (for normal data) and the
Mann-Whitney U test (for non-normal data) were used to compare differences in continuous
variables. Binary logistic regression models were used to determine the association between
student characteristics and the risk of experiencing food insecurity in domestic and

international students.

To summarise the comments on food security from the final open-ended question, a thematic
analysis was performed. Themes were derived and developed from the collected data and

presented with representative quotations.
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2.7 Diet quality measurement

To assess the diet quality of both international and domestic students, 24-hour dietary recalls
were collected from students using the Australian version of the Automated Self-Administered
24-hour Dietary Assessment Tool (ASA24-Aus) between October 2021 and July 2022. The
recruitment to this study was performed simultaneously with the food security survey as
approved by the University of Sydney HREC 2021/745 (see Appendix 11-3). Survey
respondents were asked whether they had an interest in completing two dietary recalls, and
participants were able to provide their consent on REDCap. The Healthy Eating Index for
Australian Adults (HEIFA-2013) was used to calculate the overall diet quality scores from the
recall data. The following sub-sections will introduce the data collection tool (ASA24-Aus),

diet quality index (HEIFA-2013), and statistical analysis.

2.7.1 Automated Self-Administered 24-hour Dietary Assessment Tool Australian version
(ASA24-Aus)
The original ASA24 was developed by the US National Cancer Institute. It allows respondents
to complete 24-hour recalls online. In our study, participants were asked to complete two
self-administered 24-hour recalls, on two non-consecutive days (one weekday and one
weekend day). Participants were required to enter information about all foods and drinks they
consumed on the previous day from midnight to midnight. The ASA24 followed a multiple-
pass approach to collect information on food and drink items, preparation methods, additional
ingredients, portion size, and forgotten items (Figure 2.6). Each recall takes approximately 25

to 30 minutes to complete.

The most recent version of the ASA24-Aus (ASA24-Australia-2016) was selected for use in

our study. This version uses the Australian Food, Supplement and Nutrient Database
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(AUSNUT) 2011-13;*" however, no food group database was available for this version. The
analytic files generated from this version of the ASA24-Aus contain intakes of energy and
some, but not all, nutrients that are included in AUSNUT 2011-13 (e.g., protein, total fats,

saturated fatty acids, calcium, sodium, and vitamin C), but food group intakes are not provided.

Repeat Step 1 and

2 until all meals Add details
and snacks are (preparation

entered methods, portion
sizes, additions)

Report a meal or
snack session

Find items
consumed

Return to Step 1 Answer A -
to report any questions about nswer a fina
missing meal or commonly question about
snack sessions  Nomore forgotten items usual intake

missing

Figure 2.6. Flow of 24-hour recalls in the Automated Self-Administered 24-hour Dietary

Assessment Tool (ASA24).

2.7.2 Healthy Eating Index for Australian Adults (HEIFA-2013)

The HEIFA-2013 was developed based on the most recent Australian Dietary Guidelines
(ADG) and AGHE published in 2013.23%:3 The HEIFA-2013 is a quantitative measure of diet
quality examining adherence to the national guidelines in Australia. This index has been
validated in Australian young adults from dietary data collected by food frequency

questionnaires, food records, and 24-hour dietary recalls.>®

The HEIFA-2013 consists of 11 components, including the consumption of five main food

groups (vegetables, fruits, grains, dairy products, lean meat and alternatives), discretionary
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foods, four nutrients (fat, added sugar, sodium, alcohol), and water.>*** The minimum total
score is 0 and the maximum is 100. The intake of alcohol and water are allocated 5 marks for
each, and each of the other nine components is allocated 10 marks. The HEIFA-2013 not only
considers the adequacy of intake but also dietary variety. The scores of vegetables, fruits, and
grains contain two parts — one for total daily intake, and one for variety of vegetables and

fruits/consumption of wholegrains — with 5 marks for each part.

Within each component of the index, the scoring criteria were developed based on the
difference between the actual intake of an individual and ADG recommendations for adults
aged 19-50 years.*® The maximum sub-score can be achieved by meeting the corresponding
recommendation for a specific gender. The standard serve sizes were derived from the AGHE,

and the detailed scoring criteria are listed in Table 2.3.
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Table 2.3. Healthy Eating Index for Australian Adults (HEIFA-2013) scoring criteria.

Components

Indicator (maximum

marks)

Scoring criteria

Five food Vegetables

groups

Serves of total
vegetables per day?
(5 marks)

Male:

>6.0 serves = 5
4.8-5.9 serves =4
3.6-4.7 serves = 3
2.4-3.5 serves = 2
1.0-2.3serves=1
<1.0serve=0

Female:

>5.0 serves = 5
4.0-4.9 serves =4
3.0-3.9serves =3
2.0-2.9 serves = 2
1.0-1.9serves=1
<1.0serve=0

Serves of different
varieties per day®
(5 marks)

>1.0 serve of green = 1

>1.0 serve of orange = 1

>1.0 serve of cruciferous = 1
>1.0 serve of tuber or bulb = 1
>0.5 serve of legumes = 1

Fruits Serves of total fruits >2.0 serves =5
per day?® (5 marks) 1.5-1.9 serves = 3.75
1.0-1.4 serves=2.5
0.5-0.9 serve = 1.25
<0.5serve =0
Variety of fruit per day 2 or more varieties =5
(5 marks) <2 varieties =0
Grains Serves of grains per >6.0 serves =5
day? (5 marks) 5.0-5.9 serves = 4.17

4.0-4.9 serves = 3.34
3.0-3.9 serves = 2.5
2.0-2.9 serves = 1.67
1.0-1.9 serves = 0.84
<1.0serve=0

Serves of wholegrains

per day?® (5 marks)

>3.0 serves = 5
2.5-2.9 serves =4
2.0-2.4 serves = 3
1.5-1.9 serves =2
1.0-1.4 serves=1
<1.0serve=0

Dairy products

Serves per day?
(10 marks)

>2.5 serves = 10
2.0-2.4 serves =8
1.5-1.9 serves =6
1.0-1.4 serves =4
0.5-0.9 serves = 2
<0.5serve=0
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Components Indicator (maximum Scoring criteria
marks)
Meat and Serves per day? Male: Female:
alternatives (10 marks) >3.0 serves = 10 >2.5 serves = 10

2.5-2.9serves =8
2.0-2.4 serves =6
1.5-1.9serves =4
1.0-1.4 serves =2
<1.0serve=0

2.0-2.4 serves =8
1.5-1.9 serves = 6
1.0-1.4 serves =4
0.5-0.9 serve =2
<0.5serve=0

Discretionary choices

Serves per day?
(10 marks)

Male:

<3.0 serves =10
3.0-3.9serves=7.5
4.0-4.9 serves=5
5.0-5.9 serves = 2.5
>6.0 serves =0

Female:

<2.5serves =10
2.5-3.4serves=7.5
3.5-4.4 serves=5
45-54 serves =25
>5.5serves =0

Nutrients  Fat

% Energy intake from
total saturated fat per
day (5 marks)

<10% of total energy = 5

>10% — 12% = 2.5
>12% =0

Serves of poly- and
monounsaturated fatty
acids per day®

(5 marks)

Male:

>4.0 serves = 5
3.0-3.9 serves = 3.75
2.0-2.9serves = 2.5
1.0-1.9 serves = 1.25
<1.0serve=0

Female:

>2.0 serves = 5
1.5-1.9 serves = 3.75
1.0-1.4 serves = 2.5
0.5-0.9 serve = 1.25
<0.5serve =0

Added sugar

% Energy intake from

<5% of total energy = 10

added sugar per day >5% —10% =5
(10 marks) >10% =0
Sodium Sodium intake per day <1610 mg= 10
(10 marks) >1610 - 2300 mg =5
>2300mg =0
Alcohol Number of standard <2 standard drinks = 5

drinks per day®
(5 marks)

>2 standard drinks =0

Water

Proportion of water
consumed in relation
to other beverages per
day (5 marks)

>50% =15
40% — 49% =4
30% — 39% =3
20% — 29% =2
10% -19% =1
<10% =0

& Standard serve sizes: vegetables (75g vegetables and legumes, 125g vegetable juice); fruits
(150g whole/canned fruit, 125mL fruit juice, 30g dried fruit); grains/wholegrains (500kJ); dairy
products (250mL milk, 200mL yoghurt, 550kJ cheese, 200mL custard); lean meat and alternatives
(659 red meat/offal, 80g poultry, 100g fish/seafood, 1209 eggs, 170g meat alternatives, 30g nuts/seeds);
discretionary choices (375mL beverages, 600kJ foods); poly- and monounsaturated fatty acids (250kJ);
standard drink (10g alcohol).
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2.7.3 Data analysis

Mixed dishes reported by participants were disaggregated into ingredients based on the recipe
file from AUSNUT 2011-13.3" The combination of ingredients from mixed dishes and
individual food or drink items was used for the assessment of food group intakes. Fat and
sodium intakes were extracted from the output analysis file from the ASA24-Aus. Intake of
added sugar was not included in the ASA24-Aus output and was calculated by merging the file
of reported food items from participants with the nutrient file from AUSNUT 2011-13.3" The
HEIFA-2013 score for each participant was then calculated from food group and nutrient
intakes based on the scoring criteria. These steps were conducted in SAS version 9.4 (SAS
Institute Inc, Cary, NC, US) statistical software using programs written by Dr Amanda Grech

and modified by the candidate.

Statistical analysis was conducted using SPSS Statistics for Windows, version 25.0 (IBM Corp,
Armonk, NY, US). To control for misreporting, the mean HEIFA-2013 scores were adjusted
by the ratio of energy intake to estimated basal metabolic rate (EI:BMR) for a more accurate
estimation of the diet quality.*? The estimated BMR was calculated based on self-reported
weight by using the Schofield equation.*® Analysis of covariance was used to calculate the
adjusted mean HEIFA-2013 total scores and compare the differences by student characteristics.
For comparing the scores of individual components of the HEIFA-2013 by food security status,

the Mann-Whitney U test was used due to non-normal distribution.
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2.9 Conclusion to chapter

Chapter Two summarised the methods that have been used in this thesis, including both
literature reviews and primary studies using the mixed methods research design. The following
chapters will report these reviews and studies one by one starting from a scoping review of

dietary acculturation and food insecurity among international students in Chapter Three.
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3.3 Introduction to chapter

After introducing the background information (Chapter One) and research methods (Chapter
Two) of this thesis, this chapter reports a narrative synthesis of published quantitative and
qualitative studies that examined dietary changes and food security status of international
students in tertiary education settings. Quality assessment of included studies was not
conducted for this scoping review following the suggestion from the JBI. The findings from
quantitative studies were summarised in a tabular form with key demographics. A thematic
analysis was conducted to synthesise the findings from qualitative studies. A descriptive
summary of all included studies on dietary changes and food security status of international

students is provided.

3.4 Manuscript

(Appears on next page)
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The number of international students within tertiary education facilities continues to increase globally, but the
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attention. This scoping review aimed to synthesize current literature that investigated dietary changes and
food security status of this student population. We followed a five-stage methodological framework developed
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Introduction

The internationalization of tertiary education has become a grow-
ing trend as a result of the progression of globalization. International
students temporarily relocate from their home country to a foreign
country to receive postsecondary education in tertiary institutions [1].
Western countries, such as the United States, the United Kingdom, and
Australia [2], are the most attractive destinations for international stu-
dents. In addition to the economic contribution, international educa-
tion could strengthen the communication between universities and
other parts of the world as graduated international students could
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build networks in diverse industries in the host country and in their
home countries [3,4]. However, international students often receive
limited care from a health and nutrition perspective compared with
the academic support provided by the tertiary education facilities [5,6].

Acculturation is a process experienced by individuals who move
to a different cultural environment [7]. It involves both adaption to
the host culture and maintenance of the original culture [8]. At the
initial stage, acculturative stress may predominate feelings of excite-
ment [9]. International students may face challenges caused by lan-
guage differences, academic pressure, financial difficulties, and lack
of social support from families and friends [10]. By understanding
the needs of international students, tertiary institutions can provide
services to facilitate their adjustment in order to improve both aca-
demic and living experiences in the host country [11].

With exposure to the host country’s food culture, the process of
dietary acculturation may involve adoption of new foods and eating
habits and finding alternative ways to consume traditional foods [12].
Dietary acculturation may cause both positive and negative changes in
dietary habits among immigrants. For example, an increase in using
healthier food preparation methods (e.g., grilling and stir-frying) was
reported in South Asian immigrants in Canada [13]. On the other hand,
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the association between the acculturation to Western lifestyles (e.g.,
the adoption of a diet high in fat and sugar), and the increased risk for
chronic diseases was found in individuals who migrated to the United
States [12]. Nevertheless, dietary acculturation and its effects have not
been widely investigated in international students.

Dietary practices also can be influenced by food security status.
Having steady access to sufficient and safe food with adequate nutri-
tion is defined as food security [14]. From existing surveys, the rates
of food insecurity in university students were much higher than the
general population in the same region, even in developed countries
[15,16]. Few studies focused specifically on food insecurity in inter-
national students. This group may be more severely affected than
other students due to financial difficulties caused by higher tuition
fees and additional living costs, unfamiliarity with the new food
environment, and limited information about eligible food assistance
programs [17]. To cope with food insecurity, overseas students may
develop a range of strategies to modify their original dietary habits
(e.g., substituting traditional ingredients with local food products).

Considering the complex challenges and unique needs of inter-
national students in the higher education sector, the evidence-
base for nutrition-related issues resulting from temporary translo-
cation is of importance to governments and tertiary education
facilities for the development of policies for campus food environ-
ments and nutrition education programs. Therefore, the aim of this
scoping review was to synthesize the current literature that inves-
tigated any changes in dietary habits and any experiences of food
insecurity among international college students after their arrival
in the destination country. Factors affecting nutrition and effects
on physical and psychological health as well as academic perfor-
mance are documented.

Three research questions were used to guide this review:

1 What types of changes in food consumption and dietary behav-
iors are made by international students when attending tertiary
education institutions in a foreign country?

2 What factors influence international students’ food consump-
tion and any changes over time?

3 Are international students experiencing food insecurity?

Materials and methods

This scoping review was conducted by following the five-stage methodologi-
cal framework developed by Arksey and O'Malley [18] and Preferred Reporting
Items for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews
checklist [19]. The review was registered on the Systematic Review Register orga-
nized by Joanna Briggs Institute (JBI), and the review protocol has been published
in JBI Evidence Synthesis previously [20].

Search strategy

The three-step strategy recommended by the JBI was employed as the search
strategy to locate both published and unpublished original studies [21]. Two elec-
tronic databases, MEDLINE and PsycINFO, were used to find relevant articles on
the topic in the initial limited search. Based on the identified keywords and index
terms from the initial search, a full search strategy was then developed with assis-
tance from a research librarian. The next step was a full search in the selected elec-
tronic databases, including MEDLINE, CINAHL, ERIC, Global Health, Cochrane
Central Register of Controlled Trials (CENTRAL), and PsycINFO. An example of the
search strategy in CINAHL is shown in Appendix A. The major sources of interna-
tional students in Australia were specified in the search strategy as this review
will be used to guide future research in dietary practices of international higher
education students in an Australian context. Finally, the reference lists of included
articles were screened, and a search of unpublished studies was conducted to
identify additional papers. ProQuest Dissertations and Theses, and Open Access
Theses and Dissertations were used to search additional studies.

Participants

Studies investigating international students who leave their home country to
receive higher education in a foreign country were included in this scoping review.
Students who were born in foreign countries but have become immigrants in the
host country were not eligible. A full list of inclusion and exclusion criteria is
shown in Appendix B.

Concept

Changes in food and dietary patterns were the main phenomenon to be
included, either the change before and after first moving to the host country or the
change over time since arrival, and the food security status in this population.
Associated factors and effects were also considered for inclusion. Factors may
include living status, personal skills, and food environment. Effects on physical
health (e.g., weight changes), psychological health (e.g., depression), and academic
performance (e.g., grade point average) were included.

Context

This review considered participants in tertiary education institutions from any
country around the world. All types and settings of tertiary education were eligi-
ble, such as postsecondary education, higher education, college, and university.
The living status of students was not limited. Students may live alone or with
others in private accommodations or residential colleges on campus.

Type of sources

This review considered all types of research methods, including qualitative,
quantitative, and mixed methods. Unpublished studies from dissertations and the-
ses of higher-degree research students were also considered for inclusion. The lan-
guage of publication was limited to English and no restriction was set for the year
of publication.

Study selection

All records from the full search were imported into EndNote X9.3 (Clarivate
Analytics, PA, USA) [22]. After removal of duplicates, two reviewers screened the
titles and abstracts against the inclusion criteria independently. Eligible studies
were then retrieved in full-text and screened by the two independent reviewers.
For the studies that did not meet the inclusion criteria in the full-text screening,
the reasons for exclusion were recorded by both reviewers. Disagreements
between the reviewers were addressed through discussion or consultation with
the third reviewer.

Data extraction

A data charting form was used to extract data from included studies. Extracted
data included author, year of publication, country, study aims, research design,
sampling strategy, data collection methods, data analysis, demographic informa-
tion of participants, primary outcomes (i.e., dietary changes and food security sta-
tus), secondary outcomes (i.e., associated factors and effects on physical and
psychological health, and academic performance), and implications from the full-
text articles. The first reviewer completed the data extraction for all included stud-
ies, and the second reviewer extracted data from a subsample (~20%) of inclusion
independently. Results from two reviewers were compared and discussed to
achieve accuracy and consistency. A third reviewer was consulted if there were
any disagreements between two reviewers.

Synthesis of results

For quantitative studies, the findings extracted by the data charting form were
summarized in a tabular form with key demographics. For the qualitative research
from the included studies, thematic analysis was conducted, which incorporated
both inductive and deductive methods. The main themes (i.e., dietary changes, fac-
tors, and impacts) were decided deductively based on the research questions of
this review and extracted data. The first author read the included studies repeat-
edly and identified the categories from the results and discussion of these studies
inductively. These categories were then grouped into subthemes under each main
theme. The categories and themes were verified by the second author. Discrepan-
cies were discussed between the reviewers to achieve agreements. Quotations
from the qualitative studies were selected by the first review author to represent
common themes. A descriptive summary of all included studies was synthesized
in dietary changes and food security status of international students from the
included studies.
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Fig. 1. PRISMA flow diagram of record identification and study selection.

Results

The full search identified 7085 citations and two articles were
identified through the reference lists of included studies (Fig. 1).
After removal of duplicates, titles and abstracts of 6150 citations
were screened. After the exclusion from the first screening, 151
articles were screened in full text. Finally, 42 studies were eligible
for inclusion. The excluded articles from full text screening are
listed with reasons in Appendix C.

Study populations

Among the studies that investigated dietary changes, the
majority were from the United Kingdom (n = 13) and the
United States (n = 8), and 2 studies were from Australia. The
demographic characteristics of qualitative and quantitative
studies are shown in Table 1[9,11,23-33] and Table 2 [33-50],
respectively. The age range of international students varied,
mostly between 18 and 40 y. Within 20 articles that reported
the level of education of their participants, 2 and 10 studies
focused on undergraduates and postgraduates, respectively,
and 8 recruited both groups. From the studies that reported liv-
ing situations (n = 13), most international students lived at
home with families in their home country and lived in a dormi-
tory or rental accommodation alone or with friends/roommates
in the host country. The length of residence in the host country

of participants ranged widely across studies, from a few
months to several years.

Of 12 food security studies, 7 were conducted in Canada
[16,51-56]. Only one study reported the demographic characteris-
tics of international students as a distinct group [54] while the
remaining studies were inclusive of all college students.

Types of research

Of the studies reporting dietary changes, 12 and 17 studies used
qualitative and quantitative approaches, respectively, and another
[33] employed mixed methods. Five of these studies were longitudi-
nal design, collecting data from participants at more than one time
point [26,32,34,40,48]. All food security studies used a cross-sec-
tional design and one [55] combined this with a qualitative method.

Data collection methods

Qualitative approach

The most common qualitative method was the semistructured
interview (n = 7), followed by focus groups (n = 3), photovoice (n = 2)
and survey with open-ended questions (n = 1) (Table 1). Photovoice
is an innovative method that requires participants to take photo-
graphs for capturing typical meals or dietary habits followed by a
focus group or a workshop to discuss the selected photographs.



Table 1
Demographic characteristics of participants in the included studies that used a qualitative approach to investigate the dietary changes of international higher education students
Author (year of Country Study design & methods Sample Area of origin Age (y) Sex (% female) Education Length of stay
publication) of data collection size
[reference number]
Alakaam et al. (2015) United States Qualitative, focus group 32 Asia, Middle East, Latin 19-38 38 25% UG, 75% G 6 m-2y: 28%,
[23] America 2-4y:72%
Alloh, Tait, and Talyor United Kingdom Qualitative, semistruc- 9 Nigeria 22-35 56 Master 6-10.5 m
(2018) [24] tured interview
Amos and Lordly (2014) Canada Qualitative, photovoice 15 China, Saudi Aribia 25-30 87 67% UG, 33% G Not stated
[25]
Brown, Edwards, and United Kingdom Qualitative, semistruc- 10 Turkey, Italy, Malaysia, Gre- 21-41 70 Master Not stated
Hartwell (2010) [9] tured interview nada, Thailand, China, Tai-
wan, South Korea, Spain,
France
Cappellini and Yen United Kingdom Longitudinal, qualita- 12 China 21-22 75 Attending 1-y <ly
(2013) [26] tive, focus group business pro-
(4 time points) gram in UK
Corcoran (2018) [11] United Kingdom Qualitative, photovoice 18 7 different African and Asian 22-41 61 PG >6m
countries
Hartwell, Edwards, and United Kingdom Qualitative, semistruc- 10 Asia, Europe 21-35 60 Master 1-36 m, mean
Brown (2011) [27] tured interview 6.4m
Leu and Banwell (2016) Australia Qualitative, semistruc- 31 Southeast Asia >18 58 UG >1y
[28] tured interview
O’Sullivan and Amirab- United Kingdom Qualitative, semistruc- 10 Sri Lanka, Lebanon, Malta, 20-45 80 Not stated <ly
dollahian (2016) [29] tured interview South Korea, Netherlands, (90% 20—-29)
Mauritania, Romania, Ghana,
Bangladesh, Ireland
Saccone and Obeng United States Qualitative, online sur- 25 13 different countries in 17-39 60 8% UG, 92% G <1y:24%,
(2015) [30] vey with open-ended Africa, Asia, South America, (64% 17-29) 1-2y:32%,
questions Europe, North America 2-3y:16%,
4-5y: 4%,
>5y:24%
Yan and FitzPatrick United States Qualitative, semistruc- 18 5 different countries (77% Mean 19.2 33 UG <5y
(2016) [31] tured interview from China and Saudi
Arabia)
Yen et al.(2018) [32] United Kingdom Longitudinal, qualita- 21 China 22-26 62 Attending 1-y 5m-7y
tive, semistructured study course in
interview UK
(3 times)
Wu and Smith (2016) United States Mixed methods (focus 43 China 19-31 63 53% UG, 47% G >6 m, mean
[33] group, survey, 24-h 20.3 m, ranged
recall, anthropometric 6-104 m

measurement)

G, graduate; UG, undergraduate; PG, postgraduate; UK, United Kingdom.
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Table 2

Summary of included studies that reported the dietary changes of international higher education students by using quantitative methods

Author (year) Study design/  Aims/ Objectives Sample Participant Primary outcomes Secondary outcomes
[reference Data size characteristics Dietary acculturation Food Meal patterns Factors Impacts
number| Country  collection consumption
methods patterns
Almohannaetal. Longitudinal, To determine the effects 35 Area of origin: China, 54% (V1) and 66% (V3) of  Burgers frequency ¢ 4 skipped meals N/A 71% (n = 25) gained wt,
(2015) [34] surveys of dietary acculturation on India, other countries; students thought they from V1 to V3 (S); mean  (37-49%) and replaced mostly occurred in the
United States health status of newly Age (y): 18-36; were shifting to Ameri- calorie intake 4 in total with snacks (60—71%) first 6 wk; mean FBG of
arrived INT Education: 86% G, 14% can diet; cooking native  sample from V1 to V3 from V1 to V3; 4 eat in total sample | (S); NS
UG; diet | from 78% (V1) to (NS) fast food restaurants change in BP
Length of stay: Newly 60% (V3) from V1 to V3, 42%
arrived (V1), 6 wk (V2), >3 d/wkat V3
12 wk (V3)
Atanasova et al. Cross- To evaluate BMI and food 51 Area of origin: Greece, N/A NS changes in food con-  N/A N/A Current BMI only: 76.7%
(2014) [35] sectional, frequency consumption in Turkey, other; sumption frequencies normal wt and 16.7%
Bulgaria survey foreign medical students Age (y): mean 21.6; before and after moving overweight in men;
before and after arrival Education: Medical stu- to Bulgaria; fresh FV 85.7% normal wt and
dents; intake was low at high 9.5% underweight in
Length of stay: Not frequencies women
stated
Brittin and Obei-  Cross- To investigate food practi- 45 Area of origin: Arab; Most (n = 37) changed Some (n = 23) reported Number of meals signifi- Unavailability and Most (n = 28) reported
dat (2011) [36] sectional, ces, changes in food prac- Age (y): mean 29; eating habits; outside their US diet was less cantly | (from 2.8 t0 2.4  higher cost of Arabic wt gain, 21 gained 5-15
United States survey tices, food preferences Education: mean 19.2y;  food changed from Ara-  healthy than their home  meals/d); BF was the foods, lower cost of Ib
and acculturation of some Length of stay: mean 3.2  bic to American, Chinese  country diet, due to most skipped meal in some foods in the U.S.,
Arab students in US y and Mexican; food con-  more fat and less FV; both home country convenience and lack of
universities sumption frequency ¢ in  Food consumption fre- (n=27) and the U.S. time to prepare tradi-
15 U.S. foods, | in 24 quency | in 19 common  (n=25); main meal tional foods; accultura-
Arabic foods foods and total vegeta- changed from lunch to tion; length of U.S.
ble, meat, milk, fats,and  dinner residence
sweets
Chaietal. (2019)  Cross- To investigate dietary 172 Area of origin: Asia; Small 4 in U.S. food | added sugar consump-  N/A Length of residence in 55.2% reported wt gain
[37] sectional, nutrient intake of Asian Age (y): mean 26.3; adoption and 1 (S) in tion with longer resi- the U.S., acculturation with a median of 10 Ib,
United States survey INT and their psychologi- Education: 46% master, traditional food con- dence; 1 added sugar level to U.S. culture and the median rate was 0.4
cal health as associated 54% PhD; sumption with longer and whole grains con- original culture, Ib/m; students with
with their level of accul- Length of stay: mean residence in the U.S. sumption with 4 accul- nationalities food expenses of $200—
turation to U.S. culture 29.2 m turation to U.S. culture, $299 and $300—$399
and | consumption with were 20% and 60% less
the 4 maintenance of likely to have NSPD than
original culture $100-$199
Danquah et al. Cross- To find out the dietary 150 Ethnicity: African, Cau- N/A Biscuit consumption ¢ 39/13/12 students Availability, affordability N/A
(2010) [38] sectional, practices of foreign stu- casian, other; 26.5% in Ghana com- skipped BF/lunch/sup- and convenience influ-
Ghana survey dents in the university Age (y): 64.6% 21-30; pared with home; most per in Ghana (more than  enced food choices; rea-
and to compare the cir- Education: Not stated; students consumed fruit  at home); the popular sons for meal skipping:
cumstances in Ghana with Length of stay: At least 1 (139/147) and fried food was egg sandwich no time, not hungry, wt
their native country semester foods (144/147) for BF, rice for lunch/ control; most students
dinner; snacking: 35% at  considered fruits intake
home, 39.7% in Ghana and less fried foods as
very important
Dzatse et al. Cross- To investigate the current 81 Area of origin: Ghana; N/A Mean daily food group Meal skipping frequency  Inadequate time was the  None of the participants
(2017) [39] sectional, dietary intake of Ghanaian Age (y): mean 29.4; intake: cereal 3739 g, (BF, lunch, and dinner) 4  main reason for skip- met the recommend-
South Korea survey students living in SK and Education: Not stated; vegetables 226.7 g, (S) after coming to ping meals ation for calcium; stu-

to compare their meal
skipping habits before and
after migrating to SK

Length of stay: mean
19.7 m

fruits 96.0 g, nuts and
seeds 0.5 g, dairy 105.5
g; mean daily energy
intake: 2289.6 kcal

Korea among students
who skipped meals >7
times/wk

dents who skipped
meals >7 times/wk had
| NAR for vitamins B;
and B, compared with
those who skipped

<7 times/wk (S)

(continued on next page)
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Table 2 (Continued)
Author (year) Study design/  Aims/ Objectives Sample  Participant Primary outcomes Secondary outcomes
[reference Data size characteristics Dietary acculturation Food Meal patterns Factors Impacts
number] Country  collection consumption
methods patterns
Edwards, Hart- Longitudinal,  To evaluate the extent of 226 Area of origin: 36 coun-  Food neophobia scores 4 NS changes were BF frequency | (S) in N/A N/A
well, and Brown surveys food neophobia in INT tries; from the first 3 m to reported in students’ Asian students; the
(2010) [40] (PG), how this might vary Age (y): mean 25.3; 4—12 m, and fell back perceived healthiness of  number of main meals |
United Kingdom by demographics, and Education: Master; after 12 m (but still their diets (between less  (S) in both Asian and
how acculturation might Length of stay: Mean higher than the initial healthy and about the European students
manifest itself in students’ 9.7 m (range 1 wk—84 value); students same); 1 bread and
dietary behavior m) reported small but NS cereal, milk and dairy
changes in eating habits, consumption in Asian
the extent of changes | students, fewer changes
with longer stay in European students;
overall 4 in alcohol
intake
Lee, Gao, and Kim  Cross- To explore how sex and 142 Area of origin: China; N/A | frequent in FV intake; | frequency in eating BF,  Eating out frequency 4 (S) in body wt and BMI
(2015) [41] sectional, acculturation level change Age (y): mean 254 y; 4 frequent bread or | in number of meals/d,  was 4 in students who in men; overweight and
South Korea survey the dietary practices or Education: 23.2% UG, instant noodle (instead | meal regularity, 1 fre-  always/often partici- obese students were
wt/BMI before and after 49.3% G; of rice), and fast-food quent late-night snack pated in meeting with more likely to be men
migration among Chinese Length of stay: Mean consumption (all S) (all's) Koreans; highly accul- and higher acculturation
INT in SK 35.5m turated group consumed  group
4 frequently bread and
instant noodles
Lockie and Dick- Cross- Not stated 51 Area of origin: Nigeria; Few changes to eating Less fruit consumption BF: similar items in both  Difficulties in obtaining Total folate intake below
erson (1991) [42]  sectional, Age (y): 90% 20-29; habits were made dur- at lunch and dinner in countries; lunch and traditional food in UK; recommend-ation; | (S)
United Kingdom survey Education: Not stated; ing their stay in the UK; UK, similar at break or dinner: most students length of stay had little thiamin in long-stay
Length of stay: 63% <1y  brought traditional bedtime; sweet and consumed soups or effect in food choice and  students (>1y); the
foods from home, or chocolate intake was stews (traditional foods)  nutrients intake mean % of energy sup-
obtained from friends, very low during the sur- plied by CHO, fat and SF
or received food parcels  vey week in the UK; low was in line with UK rec-
alcohol consumption ommend-ations
Loomes and Croft ~ Cross- To elicit a snapshot of the 316 Area of origin: 31 coun-  N/A Of students reported 26.3%[12.7%(7.6% 91.9% not aware of FV N/A
(2013) [43] sectional, eating behavior of more tries; snacking (44.3%), they skipped BF/lunch/dinner  recommendation; pre-
Australia survey than 300 INT studying Age (y): 53.5% 18-26; were more likely to con-  in AUS; 18.2% always ferred cooking styles
across 4 campuses of an Education: Studying sume fast foods; water prepared own meals, aligned with nationali-
AUS university diplomas, UG, PG; and milk were the most ~ 34.2% did most days, ties; reasons for not
Length of stay: 4.9% popular drinks for main  around half didn't pre- cooking: could not cook,
<3 m, others3m—-4y meals, considerable pare own meals very no access to cooking
juice and soft drink often or at all in AUS, facilities, did not know
intake across meals; compared to 36% of men  where to shop, too
>95% of participants and 26% of women had expensive; 17.4% rated
were not regular not cooked in home their cooking skills as
drinkers country poor or very poor
Ogah (2001) [44]  Cross- To describe health behav- 81 Area of origin: different ~ N/A 1 (S)in the FV consump- | (S) in the frequency of  N/A N/A
United States sectional, iors of INT and determine countries; tion; 1 (S) in fast food BF
survey if there were any changes Age (y): 85% >21; and foods in high fat and
after coming to the U.S. Education: 54% G; sugar
Length of stay: Not
stated
Pan et al. (1999) Cross- To collect information on 63 Area of origin: Asia; 59% had changed eating 1 sweet and salty snacks ~ Number of meals | (S) No time to prepare tra- 62% reported wt
[45] sectional, changes in dietary pat- Age (y): 21-35; habits (85% in students in US, 1 (S) in the con- from 3.1 to 2.8 meals/d;  ditional foods, unavail- change—a gain of ~5 Ib
United States survey terns among Asian stu- Education: Not stated; who stayed in US >3y);  sumption frequency of the most commonly ability and poor quality

dents before and after
immigration to the U.S.

Length of stay: Mean
25 m (range 6 m—10y)

57% chose U.S. style
when ate out; 71% had
ethnic foods for tradi-
tional festival, 24% had
U.S. foods for western
holidays

fats, sweets, dairy, and
fruits; | (S) in meat and
vegetables

skipped meals was BF;
the frequency of eating
out | (S) from 2.9 to 1.9
times/w; more M pre-
pared food in U.S. (1
from 5% to 24%)

of ethnic foods, not
knowing how to cook,
ethnic foods being more
expensive; convenience
and availability of U.S.
foods when ate out

(continued on next page)
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Table 2 (Continued)

Author (year) Study design/  Aims/ Objectives Sample Participant Primary outcomes Secondary outcomes
[reference Data size characteristics Dietary acculturation Food Meal patterns Factors Impacts
number] Country  collection consumption
methods patterns
Papadaki and Cross- To determine whether the 80 Area of origin: Greece; 85% reported eating 1 (S)in frequency of FV,  22% home cooked meals  64% had problems find-  35% reported wt gain,
Scott (2002) [46]  sectional, temporary translocation Age (y): mean 25.5; habits changed for meat, poultry, fish, on daily basis in the UK,  ing Greek foods; most 29% wt loss
United Kingdom survey of Greek students to Glas- Education: PG; worse; 17% replaced yogurt, beans, pulses; 1 20% take-away/fast food  respondents agreed
gow has caused undesir- Length of stay: <1y olive oil with other fats (S) in savoury snacks, at least 3—4 d/wk, 35% food is | tasty and ¢
able changes to dietary in cooking, 11% started soft and alcoholic microwave/frozen meals  expensive in Glasgow;
habits in line with the using spread on bread drinks, mayonnaise, at least 3—4 d/wk not easy to find fresh
Scottish eating pattern dips and other sauces, fish; 4 availability of
biscuits; estimated FV convenience foods; food
intake: mean 363/124 g shopping and cooking
in Greece/Glasgow (40/ were mostly done by
5% met target) family members prior to
translocation
Perez-Cueto etal.  Cross- To assess nutrition knowl- 235 Area of origin: Africa, 85% reported dietary 35%[29%/37% reported +  N/A Barriers to healthy eat- N/A
(2009) [47] sectional, edge, perceived changes America, Asia, Europe; changes FV/dairy products/fibre ing: lack of information
Belgium survey in dietary habits and bar- Age (y): mean 27.5; rich foods; 34%/20%/28% (65%), price (56%), peer
riers to healthy eating, Education: Master; reported | soft drinks/ pressure (45%), lack of
and determinants of die- Length of stay: mean processed foods/red will power (47%),
tary changes in INT since 10.8 m (range 1-42 m) meat; 33% reported eat- unavailability (45%),
their arrival in Belgium ing | fried foods, sugar perception of healthy
and confectionary foods as boring (33%);
65% of students did not
perceive having
received healthy eating
education
Reeves and Longitudinal,  To investigate the ability 109 Area of origin: Malaysia; ~ Both Malaysian and UK | frequent in red/white BF was the most likely Availability of certain 1 (S)BMR in men
Henry (2000) surveys of Malaysian students to Age (y): mean 22; food habits were meat and fish consump-  meal to have changed, foods in UK supermar- between time 1 and 3;
[48] modulate food intake Education: Not stated; employed; some direct tion, 1 sausages and the students were more  kets (reason for direct small 1 in body wt and
United Kingdom when they moved from a Length of stay: Newly exchanges were made e.  burgers, | FV, 4 break- likely to have toast or exchange) body fat but NS over 6
country with low ED to arrived, after 3 and 6 m g. fish fingers instead of ~ fast cereal, no change in  cereal or to skip break- m; 4 (S)inED and | (S)
higher ED (time 1, 2, and 3) fresh fish, sausages alcohol intake fast; lunch showed less in protein intake
instead of pork or beef change; dinner showed
the least change
Santos et al. Cross- To assess the changes in 55 Area of origin: Portugal;  N/A 1 (S)in the intake ofred  N/A Importance of food N/A
(2015) [49] sectional, eating habits and food Age (y): mean 22.5/24 meat, fish, pastries and choice motives: avail-
United Kingdom survey choice motives of Portu- for men/women; vegetable soup, and 1 ability in shops nearby,
guese university students Education: 9% attending (S) in the intake of ham- easy and quick prepara-
after migration to London, nutritional/ food science burger and tea with tion and price 1 (S) after
according to sex course; milk in both men and migration in both sexes;
Length of stay: Median women; consumption nutritional information
23.5/8 m for men/ frequency of fresh fruit for women and wt con-
women in men and vegetables trol for men 1 (S)
in women |, (S)
Vilela et al. Cross- To investigate differences 55 Area of origin: 1 (S) consumption of In ST and LT groups: | N/A ST group had 4 (S)inad- N/A
(2014) [50] sectional, in eating habits before Portugal; Age (y): Portuguese typical food (S) weekly intake of FV, equate kitchen utensils
United Kingdom survey and after migration to mean 23.3/254y in both ST and LT white fish, cod fish, and cooking skills than
London among Portu- for ST/LT; groups; LT students shellfish, fatty meat, LT group; both groups
guese student and the dif- Education: reported 1 consumption  potato and ice cream, 1 reported (in UK): inade-
ferences between English 9% attending of items in English diet (S) fast and take-away quate time to prepare

and Portuguese students

nutritional/ food
science course;
Length of stay:
Median 3/44 m
for ST

(s1y)LT

(>1y)

food; ST group | olive

oil and 1 tea with milk;
LT group | dairies and ¢
bacon, tea and porridge

food; problems in find-
ing traditional food,
good quality meat and
fresh fish; 4 availability
of fast and take-away
food

(continued on next page)
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Table 2 (Continued)

Secondary outcomes

Factors

Primary outcomes

Participant

Sample
size

Aims/ Objectives

Study design/

Data

Author (year)
[reference

Impacts

Meal patterns

Food

Dietary acculturation

characteristics

consumption

patterns

collection
methods

number] Country

Grocery shopping: men 69% of men and 85% of

BF was the first adopted
meal for men, lunch for

women

Inadequate dairy, FV

consumption

Moderate adoption of
American foods

Area of origin: China;

Age (y): 19-31;

43

To learn how Chinese stu-
dents living in the U.S.

Cross-

Wu and Smith
(2016) [33]

women gained wt after

did more frequent in the
US than China; women

sectional,
mixed

6 m or longer in the U.S.;
students who ate more
U.S. foods were more

likely to gain wt

Education: 53% UG, 47%

experience acculturation
and how it influences die-

United States

tended to shop weekly
instead of daily; most

methods

Length of stay: Mean

tary behaviors and health

status

participants shopped in
both U.S. and Chinese

markets

20.3 m (range 6—-104 m)

4, increase/more; |, decrease/less; AUS, Australia; BF, breakfast; BMI, body mass index; BMR, basal metabolic rate; BP, blood pressure; CHO, carbohydrates; ED, energy density; FBG, fasting blood glucose; FV, fruits and vegetables; G,
graduates; INT, international students; LT, long-term; N/A, not applicable; NAR, nutrient adequacy ratio; NS, not significant; PG, postgraduates; S, significant; SF, saturated fat; SK, South Korea; NSPD: nonspecific psychological dis-

tress; ST, short-term; UG, undergraduates; UK, United Kingdom; wt, weight.
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Quantitative approach

All quantitative studies used a self- or interviewer-adminis-
tered questionnaire to collect data. Of the studies measuring die-
tary changes quantitatively, the most prevalent variable was food
consumption frequency (n = 12). Other assessment methods
included questionnaires in general eating habits and meal patterns,
24-h recall, and food diary.

Food security was commonly assessed by the 10-item Adult
Food Security Survey Module [57]. Most studies (n = 9) asked par-
ticipants to respond based on their experience during the past 12
mo, and one study [54] assessed the previous 30 d. Two studies
reported the percentages of food-insecure students by using differ-
ent measurement tools or applying different classification criteria
[51,58].

To measure the health effects of dietary changes, anthropometric
assessment was the most common method. Nine studies measured
or included self-reported weight-related data [33-37,41,45,46,48],
and one [48] also measured waist and hip circumference and used
skinfold measurements to assess total body fat. Blood pressure and
fasting blood glucose concentrations were measured in one longitudi-
nal study [34], and basal metabolic rate was measured in another
[48]. Regarding psychological health, only one study used Kessler 6
which is a standardized survey tool to measure nonspecific psycho-
logical distress [37]. None of the included studies measured the aca-
demic performance of international students in a quantitative
manner.

Dietary changes

The main findings through quantitative methods are listed in
Table 2. The categories and themes synthesized from the studies
that used the qualitative approach are listed in Table 3
[9,11,23-33], including three main themes (i.e., dietary changes,
factors that contributed to the changes, and effects of the changes)
and seven subthemes (i.e., dietary acculturation, food consumption
patterns, dietary patterns, individual factors, environmental fac-
tors, effect on weight, and effect on health). Representative quota-
tions from the included qualitative studies for all categories under
each subtheme are listed in Appendix D.

There was always a negotiation between traditional and host
food for international students. They explored new foods in the
host country while maintaining their original diet.

... despite a reluctance to abandon home food, students were
keen to describe themselves as open to new food cultures; they
had access to a diverse range of cuisines offered by their peers,
as well as local food. ... Nevertheless, the foods that were most
favoured were students’ own national dishes. ... What this
study points to is an intermittent embrace of new food and a
simultaneous retention of origin culture habits that indicated
the presence of two selves [9].

Traditional dishes were often preferred by these students due
to familiar and better taste, which may help them to alleviate
homesickness and maintain cultural identity [9,25,26,32]. More-
over, most international students considered their home diet to be
healthier and more varied than the local diet [9,11,23,25,29,33].
Students from the United Kingdom often criticized British foods as
being unappetizing with a bland taste; whereas students in the
United States commented on the high fat and sugar in the Ameri-
can diet [9,23,29,32]. However, traditional foods and ingredients
with authentic taste and reasonable prices were not readily



Table 3
Themes to show the dietary changes, contributing factors, and effects of the changes among international higher education students from studies that used a qualitative approach

Themes™ Alakaam Alloh Amos Brown Cappellini Corcoran Hartwell Leu (2016) O'Sullivan Saccone Yan (2016) Yen (2018) Wu (2016)
(2015) [23] (2018) [24] (2014) [25] (2010) [9] (2013) [26] (2018)[11] (2011) [27] [28] (2016) [29] (2015) [30] [31] [32] [33]

Dietary changes
Dietary acculturation

Adapt to host food cul- v v v v v v v v v v v v v
ture (n=13)

Maintain original diet v v v v v v v v v v v v v
(n=13)

Ship food supply from v v v v

home (n =4)

Substitute traditional v v v v

ingredients with local

supply (n=4)

Dynamic changes (n=5) v v v v v
Self-perception of v v v v v v

healthfulness of the
changes (n=6)
Food consumption patterns

Food groups consump- v v v v v v

tion (n = 6) :
Convenience and fast v v v v v v v v v v v v =X
food consumption §
(n=12) =
Alcohol/Beverages v v v v v v v z
(n=7) =
Weekday/weekend vari- v v v Vv v Vv g
ation (n=6) %
Meal patterns N
Meal skipping and meal v v v v v S
regularity (n =5) \:-:'
Meal contents (n =9) v v v v v v v v v =
Portion size (n = 4) Y 7 v J S
Home cooked meals v v v v v v v v v v v

(n=11)

Eating out and takeaway v v v v v v v v v

(n=9)

Factors

Individual factors

Personal preferences v v v v v v v v v

(n=9)

Meaning of food (n = 5) v v v v v

Taste (n=11) v v v v v v v v v v v

Religious factor (n = 6) v v v v v v

Health concern (n = 10) v v v v v v v v v v

Time and study (n=9) v v v v v v v v v

Living status and family v v v v v v v

influences (n=7)

Nutrition, food, and culi- v v v v v v v v

nary knowledge (n = 8)

Cooking skills (n=9) V. v v v V. V. v v v

Cooking facilities (n = 4) v v v v

Social interactions v v v v v v v v v v v v

(n=12)

(continued on next page) ©



Wu (2016)

[33]

Yen (2018)

[32]

Yan (2016)

[31]

Saccone
(2015) [30]

O’Sullivan
(2016) [29]

Leu (2016)

(28]

Hartwell
(2011)[27]

(2018)[11]

Corcoran

Cappellini
(2013) [26]

Brown
(2010) [9]

(2014) [25]

Amos

Alloh
(2018) [24]

Alakaam
(2015) [23]

=6)

Environmental factors

Campus food environ-

Stress and emotions
ment (n

Themes™
(n=7)

Table 3 (Continued)
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available in grocery stores and restaurants compared with foods of
S S S NN the host country. This forced international students to modify tra-
ditional recipes to local style by substituting authentic ingredients
with common ones found in the host country [11,25,28,32,48]. The
temporary nature of living abroad helped the students tackle the
difficulties in eating traditional foods because they would be able
to eat them when they returned home [9,29)].

The three main meals showed different degrees of change.
Breakfast appeared to be the most acculturated meal with diverse
styles and incorporation of typical foods in the host country
> > [11,26,33,48].

SO S S s

For example Cecilia now opts for a British breakfast. Assimilated
through her British flatmates, she follows the British conven-

tion of having toast with butter and jam in the morning [26].
>SS S S > >

At lunch, some international students were willing to take extra
efforts to cook their own traditional meals and others may choose
convenient options instead of eating on campus due to dissatisfac-
tion with campus food services [25,26,32,48]. Unfavorable taste
and high cost of available options and limited choices in healthy
and traditional meals were the common impressions of foods in
the universities [11,23,32,33]. Conversely, fast-food outlets with
global brands near the campus provided standardized food serv-
ices and a familiar environment with lower cost for international
students [32]. These global fast-food chains (e.g., McDonald’s, KFC,
and Pizza Hut) also stopped students from trying the host diet after
SN ~ arrival. Finally, dinner illustrated the least acculturation and mostly
consisted of dishes with familiar ingredients [33,42,48].

After the initial dietary changes within a few months after
arrival, eating habits of international students may experience fur-
ther alteration over time in the host country. After noticing the
negative health effects of consuming excessive fast foods, some
learned to find healthier options and started to cook or reverted to
their home diet when they became more familiar with the host
environment [23,26,29-31,33]. A British longitudinal study
observed a lower extent of change in students with a longer stay in
the host country [40].

R Y >

SO S

I think after come to the US, [school name] always provides the
free pizza, free hamburger and I gained 10 pounds. It's very
scary. Then I tried to change back to eating at Chinese restau-
rants. But it was too oily and I still could not lose weight. And
then I figured out that maybe I should cook for myself. And
then I lose like five pounds [Female, graduate, stayed in the US
for 24 months] [33].

Weight change was the most common health outcome reported
after living in the host country (n = 14). Increased consumption of
convenience and fast food contributed to weight gain in a rela-
tively short period (i.e., within 1 y) after arrival
[24,25,29,33,34,36]. A sedentary lifestyle and less physical activity
due to intensive academic schedules were also reported as part of
the reasons for weight gain [23,24]. Weight gain among freshmen
students is also common in college students in general [59]. On the
contrary, some students lost weight due to the loss of appetite
under stress in an unfamiliar living and academic environment
[29]. Students who were not fond of the local diet and lacked cook-
ing skills also experienced weight loss initially [31]. Local foods in
the Western host country were considered to have other negative
effects on health by some international students, such as high
blood glucose concentrations, high cholesterol concentrations, and

-10)
9)

Psychological health

10)
-9)
=7)

=3)

number of studies finding this theme.

3)

Food access (n = 10)

Food availability (n
Food cost (n

Ethnic restaurants

(n=5)

Effects
Physical health (n

Food quality (n
Weight loss (n

Weight gain (n
Health

Weight
(n
=




Table 4

Summary of studies that reported food security status of international higher education students.

Author (year) Country Study design/ Sample size Level of Food security measurement Main findings
[reference number] Methodology (number or % education
of international
students)
Food security status
Blundell et al. (2019) Canada Cross-sectional 971 (140) 77.4% UG 10-item Statistics Canada’s Health Canada's Classification: Food insecurity in INT 75/
[51] survey Household FSSM 140 (54%; OR, 3.04; 95% CI, 1.89—4.88; P < 0.001) vs in-
province students;
PROOF's classification: Food insecurity in INT 93/140
(66%; OR. 2.02; 95% CI, 1.29-3.15; P=0.002) vs in-prov-
ince students.
El Zein et al. (2018) [60] United States Cross-sectional 899 (101) 65.6% UG 10-item USDA-Adult FSSM Food insecurity in INT vs in-state students vs out-of-state
survey students: 37.6% vs 30.7% vs 29.3%
Frank (2018) [52] Canada Cross-sectional 1030 (8.1%) 95.8% UG 10-item adult Household FSSM Moderately and severely food insecurity in INT vs DOM:
survey from the CCHS 26.5% and 18.1% vs 23.8% and 13.9% (P = 0.412).
Gallegos, Ramsey, and Australia Cross-sectional 810 (8.3%) Not stated 18-item USDA-FSSM INT in food insecure vs in food secure students: 8.7% vs
Ong (2014)[15] survey 8.1% (P=0.80).
Hughes et al. (2011) [58] Australia Cross-sectional 399(116) 79.1% UG Multi-item from USDA Commu- Single-item: food insecurity in INT vs DOM—10.3% vs
survey nity Food Security Assessment 13.6% (P=0.243);
Toolkit; single-item from ANNS Multi-item: food insecurity without and with hunger in
INT vs DOM - 54.8% and 21.7% vs 43.2% and 26.9%
Martinez et al. (2018) United States Cross-sectional 8705 (9%) 66% UG 6-item short form USDA-FSSM INT in food insecure vs in food secure students: 8% vs 9%
[62] survey
Olauson et al. (2018) Canada Cross-sectional 1282 (137) 83.7% UG 10-item USDA-Household FSSM Food insecurity in INT vs DOM: 58% vs 37% (P < 0.001; OR,
[16] survey (adult), used in CCHS 2.01;95%CI, 1.11-3.82; P=0.022) vs DOM
Silverthorn (2016) [56] Canada Cross-sectional 4013 (172) 60.4% UG Selected questions from the Food insecurity (moderately, severely) in INT vs DOM:
survey Household FSSM found in the 46.2% (34.7%, 11.6%) vs 38.3% (30.3%, 8%).
CCHS
Soldavini, Berner, and United States Cross-sectional 4819 (266) 59.8% UG 10-item USDA-Adult FSSM Marginal food security and food insecurity (i.e.. low or
Da Silva (2019) [61] survey very low food security) in INT:
UG: 25/107 (23.4%) and 36/107 (33.6%; OR, 1.92; 95% CI,
1.14-3.23; P < 0.05) vs DOM (food insecurity);
G:40/159 (25.2%) and 29/159 (18.2%; OR, 1.69; 95% ClI,
1.01-2.80; P < 0.05) vs DOM (marginal food security)
Maynard et al. (2018) Canada Mixed methods 14 (3) 100% UG 10 adult-referenced items from (Food security status of INT was not reported specifically.)
[55] Household FSSM Some participants indicated that food insecurity was
common among INT. Quote from a participant®: “some
[may have] difficult times for food ... that's really the
norm of INT.”
Food bank clients and usage
El Zein et al. (2018) [60] United States Cross-sectional 899 (101) 65.6% UG 10-item USDA-Adult FSSM Food pantry use in INT: OR, 7.16; 95% CI, 3.13-16.35, P <
survey 0.001) vs DOM
Hanbazaza et al. (2016) Canada Cross-sectional 568 (33%) CFB clients 66.1% UG Not used INT in CFB clients vs in total university students: 33% vs
[53] 13.7% (P < 0.05)
Hanbazaza et al. (2017) Canada Cross-sectional 58 (27) CFB clients UG, G 10-item Adult FSSM (past 30 Food insecurity in INT vs DOM clients: 96.2% vs 100%.

[54]

survey

days)

ANNS, Australian National Nutrition Survey; CCHS: Canadian Community Health Survey; CFB, campus food bank; DOM, domestic students; FSSM, Food Security Survey Module; G, graduates; INT, international students; UG, under-
graduates; USDA: United States Department of Agriculture.

*Demographic characteristics of the quoted participant were not reported.
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digestive problems [9,23-25,27]. Regarding psychological health,
eating familiar foods may help reduce homesickness, but it may
worsen the situation for some students [9]. Eating junk foods and
the inability to follow religious dietary requirements may increase
feelings of guilt [23]. Academic outcomes of dietary changes were
absent from detected studies.

Food insecurity

The prevalence and/or odds ratios of food insecurity in interna-
tional students from quantitative studies and quotations from the
study employing mixed methods are listed in Table 4
[15,16,51-56,58,60—62]. Of seven studies that presented the prev-
alence of food insecurity in both international and domestic stu-
dents, six [16,51,52,56,60,61] reported higher percentages of food
insecurity among international students, with an Australian survey
[58] reporting mixed findings. The Australian study found interna-
tional students experienced a higher percentage of food insecurity
without hunger when using the multi-item assessment tool, but a
lower prevalence in food insecurity using the single-item instru-
ment. International students were two to three times more likely
to be food insecure than their counterparts in the studies demon-
strating significant differences [16,51,61]. Furthermore, interna-
tional students were more likely to use food banks, but the low
awareness of available resources and stigma of using food assis-
tance were generally found in college students whether interna-
tional or domestic [53,60].

Discussion

Dietary acculturation was prevalent in international students
after they arrived in the host country, with the co-existence of the
adaption to the host food culture and the maintenance of their
home culture. Negative changes in dietary habits were often recog-
nized when the students first arrived, but the process of transition
was dynamic and depended on various factors, such as personal
preferences, health concerns, family influences, time availability,
and food environment. Both weight gain and weight loss may
occur after changes in dietary habits. Additionally, it was not
uncommon for international students to experience food insecu-
rity, and some studies found a higher prevalence in these students
compared with domestic students. The factors that contributed to
food insecurity and its effects on health and academic performance
were investigated in college students in general but were not clear
in this special student group.

For many international students, it was their first time leaving
home and taking their own responsibility for meal planning and
food preparation. Before arriving in the host country, regular and
nutritious meals were often readily prepared by parents or other
relatives at home [28,29,33]. Some students enjoyed taking charge
of their own diet in their new environment, but also realized nega-
tive changes due to a lack of regulations from parents, such as skip-
ping breakfast and omitting fruit consumption [29,33]. The
competence of cooking skills was varied in the samples across
studies. Some students learned basic techniques, such as boiling
water and cutting vegetables, before leaving home, and some used
online recipes or consulted parents and friends when they cooked
for themselves [9,26,28,29,33]. Students who regularly prepared
their own meals may experience improvement in their cooking
skills over time [11,28]. Nevertheless, those with limited skills

often chose to eat outside home or have convenience foods
[11,23,29,33]. Insufficient access to cooking facilities was another
barrier to food preparation, such as lack of a kitchen with privacy
and limited fridge spaces [28,29,33]. In terms of nutritional and
cooking knowledge, most students did not receive any systematic
education previously but some were exposed to educational pro-
grams on campus in the host country (e.g., during orientation)
[23,31,47]. According to the existing literature, these students had
some simple knowledge of healthy eating but not always precise
[11,38,43,47].

Accessing healthy foods or cooking meals similar to those eaten
at home was seen as difficult with respect to the cost and food
availability in the host country, and there was little time for eating
this way with academic time demands. Compared with the home
countries of many international students, convenience and fast
foods were often reported as cheaper and more accessible than
fresh and healthier options in the host countries [23,24,28-30,47].
Greek students reported difficulties in purchasing traditional food
and higher availability of convenience food in Glasgow, which con-
tributed to a lower adherence to the Mediterranean diet [46].
Although preparing one’s own meals was considered healthier
than eating out, students who cooked for themselves were not
always making healthy meals due to limited food budget and
time for food shopping and preparation [28]. A healthy diet
was less prioritized under the pressure of academic success
[29,30]. Furthermore, the taste of food was important to many
students, but some other students considered having enough
food as more critical [28,31]. However, this does not mean that
they would completely disregard the food quality. Some stu-
dents were willing to pay slightly more for better taste or
nutritional quality and take extra efforts to find ideal tradi-
tional ingredients [28].

The social role of food was emphasized by many international
students. Eating together was a normal way of consuming meals in
their home countries with collectivist culture, and eating alone in a
foreign country may exacerbate homesickness for some students
[9,27,32]. Many qualitative studies also found some participants
cooked with friends to prepare traditional dishes [9,25,26,28,32].
Sharing meals and cooking with others became an important
means of building friendships while studying abroad. Friendship
was an essential part of life in the United States from Chinese stu-
dents’ experience [63]. Although some students preferred to eat
with people from the same country, others were able to share
meals and eat out with students from the host and other countries,
particularly on special occasions such as celebratory meals, ‘bring a
plate’ activities, and Western holidays [9,26,29,32,45]. More inter-
actions with local contacts seemed to increase the exposure to
novel foods in the new environment [26,27,33,41]. Additionally, a
role modeling effect was observed as some international students
learned how to achieve healthy lifestyles in the host country from
their domestic peers [31].

Food services on campus may play an important role in the
adjustment period for international students [64]. Students from
different universities and cultural backgrounds could have vari-
ous requirements and expectations to the campus food availabil-
ity [65]. Additionally, food outlets and grocery stores near the
universities and accommodations might be the main food sour-
ces for most international students since they might not be able
to afford a car and may lack time to travel a longer distance for
foods [28].
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International students seemed to be more vulnerable to food
insecurity than their domestic peers. Different classification criteria
and assessment methods made it difficult to synthesize the preva-
lence of food insecurity across studies. Marginal food security was
the variation in the classifications as it represented people with
concerns in access to healthy meals compared with actual insuffi-
cient food access [51].

The factors that contributed to food insecurity and its effects
were mostly analyzed for the total community of college stu-
dents rather than solely international students, but additional
challenges for students from foreign countries were discussed
in a small number of studies. In contrast to local students, they
paid higher tuition fees and had less access to study loans and
other financial assistance provided by governments and univer-
sities [55,60]. Limited social support to overcome the loneliness
and cultural barriers during the adjustment period, as well as
insufficient access to cultural foods, may also increase the risk
for this minority group being food insecure [51,56]. A Canadian
study found similar coping strategies in domestic and interna-
tional students, but the latter were less likely to ask for food
from others, or to report self-perceived poor or only fair mental
health [54]. Further detrimental effects on health and academic
success have not been reported in international students spe-
cifically.

To facilitate decision making for healthy food choices among
international students, nutritional education programs were
frequently recommended by existing literature [23,25,
33,36,39]. These programs should be culturally appropriate for
students from different cultural groups, and they need to be
conducted at orientation and repeated during the semester.
Nutritional advice from local dietary guidelines should be
translated to include their familiar ingredients to meet their
cultural needs [24]. Information on the locations of stores sell-
ing both local and traditional food as well as ethnic restaurants
need to be provided [33,43]. Information about available food
assistance programs could also be more widely disseminated
[53,60]. These could also be incorporated into brochures and
web-based information delivered to commencing students
before their departure for their precedent preparation [11,43].
A cooking class is a popular way to promote nutrition knowl-
edge and demonstrate healthy recipes at a low cost. For exam-
ple, a series of community cooking workshops that were
implemented for international students in a Canadian univer-
sity elicited positive changes from participants [66]. Interna-
tional students developed a better understanding of healthy
eating and a balanced diet to guide their future dietary practi-
ces. With the food shopping and cooking skills they learned,
participants were able to prepare their own nutritious meals
after the program. By meeting new people during the work-
shops, an extra benefit was the improvement of social skills
which helped them to be more connected with peers in their
cohort. Another U.S. peer education program between interna-
tional and domestic students found significant intervention
effects in dietary practices and using nutrition labels for groups
[67].

Universities should take action to improve their food serv-
ices to provide more culturally diverse and healthy options
with favorable prices for international students [9,25,31]. A sur-
vey conducted at an Australian university showed that high

cost was a more prevalent reason for not choosing healthy
options on campus among international students compared
with domestic students [68]. Cooperation with local markets
and traditional food grocery stores could be beneficial [11,23].
Moreover, cooking facilities should be easily accessible in resi-
dential colleges and other accommodations on campus, such as
a kitchen, cooking utensils, microwave, fridge, and freezer [41].
Apart from academic success, governments and tertiary institu-
tions should prioritize the nutritional needs and food security
of international students and make specific policies for this
group [23,24]. Future research could be done with larger sam-
ple sizes, and longitudinal studies may help with observing
long-term changes and effects. To further identify the barriers
to food security of international students, more qualitative data
might be required. Among higher education students in gen-
eral, academic performances have been found to be positively
associated with consuming regular meals and sufficient fruit
intake, and negatively associated with food insecurity [62,69].
The relationship between changes in nutritional practices and
health and academic outcomes need further investigation in
students from diverse cultural backgrounds.

Strengths and limitations

This scoping review synthesized both qualitative and quan-
titative findings in dietary acculturation and food insecurity of
international students, which provided a comprehensive under-
standing of the phenomena with the contributing factors and
their effects. One of the limitations might be the restriction on
the language of the publication, and thus most of the studies
were from Western countries. However, as these countries are
the most popular destinations of international college students
the large body of studies should have been captured.

Conclusions

International students often embraced the local food culture
when they first arrived in the host country. Both individual fac-
tors and the differences in food environments between the host
and home country affected the changes in their eating habits.
These changes contributed to weight change and some negative
effects on physical health leading to some reverting more
closely to their traditional diets. Further research on mental
health and academic success associated with the changes in
eating habits need more investigation. International students
faced additional challenges in healthy eating and food security
in the host country compared with their domestic peers. Their
needs in nutritional health should be specifically targeted and
addressed by tertiary institutions and governments. More evi-
dence-based support in culturally appropriate nutrition educa-
tion should be provided for international students, and
improvements in campus food environments are necessary to
facilitate their healthy food choices.
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Appendix A. Search strategy in CINAHL (EBSCO), searched in September 2019

Group Search Query Results
International S1 (MH "Students+") 119,555
students S2 TX international or foreign* or overseas or abroad or asia* or china or chinese 688,883
or malaysia* or nepal* or india or indian or ethnic*
S3 S1 AND S2 17,264
S4 (MM "Students, Foreign™) 536
S5 TX Student® N3 (international or foreign* or overseas or abroad or asia* or 5,681
china or chinese or malaysia* or nepal* or india or indian or ethnic*)
S6 TX Study N3 (abroad or foreign* or overseas) 897
S7 TX Education N3 (international or abroad or foreign* or overseas) 6,347
S8 S3 OR S4 OR S5 OR S6 OR S7 25,727
Tertiary S9 (MH "Colleges and Universities+") 40,886
education S10 TX tertiary N3 (education or institution* or learning) 1,791
S11 TX education N2 (technical or post-secondary or postsecondary or higher or 161,638
further or continu™*)
S12 TX TAFE or polytechnic* or college* or campus* or universit* 199,369
S13 S9ORS10 ORS11 ORS12 365,991
S14 S3 AND S13 7,770
(Population) S15 S8 ORS14 25,727
Dietary changes S16 (MH "Diet+") 102,544
S17 (MM "Nutritional Status") 6,997
S18 (MH "Nutrition") 23,364
S19 (MH "Eating Behavior+") 34,861
S20 TX Diet* N3 (habit* or pattern* or chang™ or quality or intake* or behavio?r* or 30,925
acculturation)
S21 TX Eat* N3 (habit* or pattern* or behavio?r*) 5,974
S22 TX Food* N3 (habit* or quality or choice* or acculturation) 17,620
S23 TX Nutrition* N3 (chang* or intake* or quality or status or maintain* or main- 23,155
tenance or poor)
S24 TX Intake* N3 (energy or nutrient*) 22,342
S25 TX Meal* N3 (skip* or miss* or pattern*) 755
S26 S16 OR S17 OR S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25 167,617
Food types S27 (MH "Food and Beverages+") 166,479
S28 TX Food* N3 (fresh or fast or out or outdoor or outside or home or tradition* or 6,495
cultural or western or ethnic* or local)
S29 TX (Consum* or intake™) N3 (food* or fruit* or vegetable* or meat* or snack* or 33,621
dairy)
S30 TX snack* or take away 7,668
S31 TX out* N (dine or dining or eat*) 29
S32 S27 OR S28 OR S29 OR S30 OR S31 187,338
Factors S33 (MM "Food Security") 1,576
S34 (MH "Meal Preparation+") 15,784
S35 (MM "Hunger") 855
S36 TX food* N3 (prepar® or environment* or access* or availab* or suppl* secur* or 10,362
insecur* or cost™)
S37 TX knowledge N3 (nutrition* or diet* or food™*) 2,784
S38 TX cook* N3 (skill* or knowledge or practice* or facilit*) 411
S39 TX hunger”* or hungry 5,045
S40 S33 OR S34 OR S35 OR S36 OR S37 OR S38 OR S39 33,090
(Concepts) S41 S26 OR S32 OR S40 292,202
Final S42 S15 AND S41 1,386

Appendix B. Inclusion and exclusion criteria

Inclusion criteria

Exclusion criteria

Participants
Concept

Primary outcomes

Secondary outcomes
(optional)

Context

Type of sources

International students who leave their home country for the sole purpose
of receiving higher education in a foreign country.

Changes in food and dietary patterns, as well as food security status in the
host country.

Factors and impacts that are associated with the primary outcomes. Fac-
tors may include living status, personal skills and food environment.

Impacts on physical health (e.g. weight changes), psychological health (e.g.

depression) and academic performance (e.g. grade point average) were
included.

Tertiary education institutions from any country in the world. All types
and settings of tertiary education were eligible, such as post-secondary
education, higher education, college and university.

All types of research methods were eligible, including qualitative, quanti-
tative and mixed methods. The language of publication was limited to
English and no restriction for the year of publication.

Students who born in foreign countries and have
migrated to the host country.

Studies that investigated living and cultural
experience but did not focus on dietary changes

or food security.
Not applicable.

Primary and secondary education settings.

Non-English studies.
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Appendix C. Excluded studies from the full-text screening

15

No. References Reason for exclusion

1 Al-Domi H. Addressing the levels of knowledge and awareness on human rights and the right to food in a group of Not target population
students at the University of Jordan. Pak J Nutr. 2011;10(7):609-617.

2 Al-Gelban KS. Dietary habits and exercise practices among the students of a Saudi Teachers' Training College. Saudi Not target population
Med J. 2008;29(5):754-759.

3 Al-Nakeeb Y, Lyons M, Dodd LJ, Al-Nuaim A. An investigation into the lifestyle, health habits and risk factors of Not target population
young adults. Int ] Environ Res Public Health. 2015;12(4):4380-4394.

4 Al-Shehri HM, Al-Qahtani AM, Shaikh IA, et al. Assessment of lifestyle and eating habits among undergraduate stu- Not target population
dents in Najran University, Najran, Saudi Arabia. Int ] Med Sci Public Health. 2017;6(3):638-646.

5 Ali A, Guo X, Sherwani M, Ali A. Factors affecting Halal meat purchase intention. Br Food J. 2017;119(3):527-541. No dietary changes or

food security reported

6 AlJaber MI, Alwehaib Al, Algaeed HA, Arafah AM, Binsebayel OA. Effect of academic stressors on eating habits among Not target population
medical students in Riyadh, Saudi Arabia. ] Fam Med Prim Care. 2019;8(2):390-400.

7 An R, Chiang S-Y. International Students' Culture Learning and Cultural Adaptation in China. ] Multiling Multicultl No dietary changes or
Dev. 2015;36(7):661-676. food security reported

8 Ashraful K, Shahgahan M, Asraful I. Factors influencing eating behavior and dietary intake among resident students Not target population
in a public university in Bangladesh: a qualitative study. PLoS One. 2018;13(6):e0198801.

9 Bakar WAMA, Ismail S, Sidek S, Rahman RA. Prevalence and factors affecting food insecurity among university stu- Not target population
dents in Pahang, Malaysia. Malays J Nutr. 2019;25(1):59-67.

10 Barzegari A, Ebrahimi M, Azizi M, Ranjbar K. A study of nutrition knowledge, attitudes and food habits of college stu- Not target population
dents. World Appl SciJ. 2011;15(7):1012-1017.

11 Bek H. An Analysis of Cultural and Psycho-Social Problems Experienced by Students of Afghanistan Citizenship No dietary changes or
Studying in Turkey. Univers ] Educ Res. 2018;6(5):928-935. food security reported

12 Bobe M, Procopie R, Bucur M. Exploring the role of individual food security in the assessment of population's food Not target population
safety. Amfiteatru Econ. 2019;21(51):347-360.

13 Bruening M, van Woerden I, Todd M, Laska MN. Hungry to learn: the prevalence and effects of food insecurity on Not target population
health behaviors and outcomes over time among a diverse sample of university freshmen. Int ] Behav Nutr Phys Act.
2018;15:9.

14 Choi J, Hwang J, YiJ. Acculturation, Body Perception, and Weight Status Among Vietnamese American Students. J No dietary changes or
Immigr Minor Health. 2011;13(6):1116-1124. food security reported

15 Claudat K, White EK, Warren CS. Acculturative stress, self-esteem, and eating pathology in Latina and Asian Ameri- Not target population
can female college students. Empirical Study; Quantitative Study. J Clin Psychol. 2016;72(1):88-100.

16 Conn BM, Ejesi K, Foster DW. Acculturative stress as a moderator of the effect of drinking motives on alcohol use and Not target population
problems among young adults. Addict Behav. 2017;75:85-94.

17 de Oliveira MCF, Anderson J, Auld G, Kendall P. Validation of a tool to measure processes of change for fruit and veg- No dietary changes or
etable consumption among male college students. J Nutr Educ Behav. 2005;37(1):2-11. food security reported

18 Dominguez-Whitehead Y. Students' Food Acquisition Struggles in the Context of South Africa: The Fundamentals of Not target population
Student Development. J Coll Stud Dev. 2015;56(3):292-308.

19 Doostan F, Mohseni-Takalloo S, Nosrati M. Assessment of the dietary pattern of dormitory students in Kerman, Iran. Not target population
J Pak Med Assoc. 2016;66(9):1054-1059.

20 Eche D, Hernandez Herrera M. Studying food security among students: a comparative case study between public Not target population
and private universities in Quito-Ecuador. Nutr Hosp. 2018;35(6):1372-1378.

21 El-Ansari W, Suominen S, Samara A. Eating habits and dietary intake: is adherence to dietary guidelines associated Not target population
with importance of healthy eating among undergraduate university students in Finland? Central Eur ] Public Health.
2015;23(4):306-313.

22 El-Hakeem BA, Sraa A-M, Nanees G, Alsheri M. Association between dietary habits and body mass index to female Not target population
students college sciences and arts campus 1 at Khamis Mushayt King Khalid University. Food Nutr Sci. 2015;6
(14):1316-1323.

23 Farahbakhsh J, Ball GD, Farmer AP, Maximova K, Hanbazaza M, Willows ND. How do Student Clients of a University- Not target population
based Food Bank Cope with Food Insecurity? Can J Diet Pract Res. 2015;76(4):200-203.

24 Farheen, Zoya N, Tanveer F. A study on dietary habits on college students and to create awareness on dietary pattern Not target population
among adolescents. Int ] Res Appl Sci Eng Technol. 2018;6(3):1482-1489.

25 Furukawa T. Weight changes and eating attitudes of Japanese adolescents under acculturative stresses: A prospec- Not target population
tive study. Int J Eat Disord. 1994;15(1):71-79.

26 Garden-Robinson |, Eighmy MA, Lyonga AN. Use of electronic group method in assessing food safety training needs No dietary changes or
and delivery methods among international college students in the U.S. Appetite. 2010;55(3):746-749. food security reported

27 Gazibara T, Tepavcevic DBK, Popovic A, Pekmezovic T. Eating habits and body-weights of students of the University Not target population
of Belgrade, Serbia: a cross-sectional study. | Health Popul Nutr. 2013;31(3):330-333.

28 Gram M, Blichfeldt BS. When bad food happens to good intentions: Female students' food dilemmas. J Youth Stud. No dietary changes or
2014;17(8):982-997. food security reported

29 Gram M, Hogg M, Blichfeldt BS, MacLaran P. Intergenerational relationships and food consumption: The stories of Not target population
young adults leaving home. Young Consum. 2015;16(1):71-84.

30 Greenberg L, Cwikel ], Mirsky J. Cultural correlates of eating attitudes: a comparison between native-born and immi- Not target population
grant university students in Israel. Int ] Eat Disord. 2007;40(1):51-58.

31 Hanna BE. Eating a Home: Food, Imaginary Selves and Study Abroad Testimonials. High Educ Res Dev. 2016;35 Short-term study abroad
(6):1196-1209. program

32 Hendershot CS, Dillworth TM, Neighbors C, George WH. Differential effects of acculturation on drinking behavior in Not target population
Chinese- and Korean-American college students. J Stud Alcohol Drugs. 2008;69(1):121-128.

33 Herbold N, Geagan K. Study abroad: foodways and nutrition in the traditional Mediterranean diet. J Nutr Educ Behav. Short-term study abroad
2002;34(4):231-232. program

34 Holt SHA, Cobiac L, Beaumont-Smith NE, Easton K, Best DJ. Dietary habits and the perception and liking of sweetness No dietary changes or

among Australian and Malaysian students: a cross-cultural study. Food Qual Prefer. 2000;11(4):299-312.

food security reported
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Howard PA. Asian American and Asian International college females: Eating behaviors, relationships, and culture.
PhD diss., The University at Buffalo, State University of New York. 2012.

Hu JQ, Duval Y. Qualitative analysis and implications of Chinese expatriates’ food consumption behavior. J Food Prod
Mark. 2003;9(1):31-47.

Huang H, Shih H, Thiruvadi S, Song Y. A Preliminary Research on the Lifestyle of International Students. US China
Educ Rev A. 2011;3:401-411.

Izwan Syafiq R, Asma A, Nurzalinda Z, Rahijan Abdul W, Siti Nur AJ. Food insecurity among university students at
two selected public universities in Malaysia. Malays Appl Biol. 2019;48(1):101-110.

Jensen IK, Jensen J. Cross cultural encounters: The newly arrived Asian student. Coll Stud J. 1983;17(4):371-377.

Joshi G, James D, Haider Z. Lifestyle and Health Information Seeking Behaviors of Asian Indian College Students
Residing in the United States. Health Educ Monogr Ser. 2014;31(1):42-47.

Kang DS. How international students build a positive relationship with a hosting country: Examination of strategic
public, message and channel of national public relations. Int ] Intercult Relat. 2014;43:201-214.

Khairil A, Norazlanshah H, Farah Syafeera I, Nazrul Hadi I, Muhammad Ghazali M. Pilot study on the prevalence of
food insecurity among sub-urban university students during holy Ramadan. Pak J Nutr. 2015;14(8):457-460.

Khalaf A, Westergren A, Berggren V, Ekblom O, Al-Hazzaa HM. Prevalence and association of female weight status
and dietary habits with sociodemographic factors: a cross-sectional study in Saudi Arabia. Public Health Nutr.
2015;18(5):784-796.

Khan M, Oyewole PO. African Americans' image attributes and preferences for ethnic or international restaurants. J
Foodserv Bus Res. 2014;17(3):161-178.

Kramer A, Prufer-Kramer L, Stock C, Tshiananga JT. Differences in Health Determinants between International and
Domestic Students at a German. ] Am Coll Health. 2004;53(3):127-32.

Kuo Y-H. Understanding international graduate students' experiences at auburn university (alabama). PhD diss.,
Auburn University. 2004.

Lake AJ, Staiger PK, Glowinski H. Effect of Western culture on women's attitudes to eating and perceptions of body
shape. Int | Eat Disord. 2000;27(1):83-89.

Leong P. Coming to America: Assessing the Patterns of Acculturation, Friendship Formation, and the Academic Expe-
riences of International Students at a U.S. College. J Int Stud. 2015;5(4):459-474.

Lim RBT, Tham DKT, Muller-Riemenschneider F, Wong ML. Are University Students in Singapore Meeting the Inter-
national and National Recommended Daily Servings of Fruits and Vegetables? Asia Pac J Public Health. 2017;29
(3):199-210.

Lu H. Burgers or tofu? Eating between two worlds: risk information seeking and processing during dietary accultur-
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Luongo G, Tucker R, Hutchinson C, Dhaliwal R. The Outcomes of the Community Cooking Workshops for Interna-
tional Students at Simon Fraser University. ] Int Stud. 2018;8(4):1549-1568.
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Appendix D. Selected quotations to represent the dietary changes, contributing factors and the impacts of the changes among
international higher education students from studies that used a qualitative approach
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The exploration and use of Canadian foods indicate international students’ ability to move

from their home culture preferences [25].

Some acknowledged changes in diet especially in the aspect of incorporating British meals

to their diet plan [24].

Nevertheless, many students have adapted their diets to Australian conditions. They bought more salads,

cereals and ingredients to make western foods that they enjoy as they are more easily available and easily prepared [28].
Students with strong ethnic ties consume Chinese food for maintaining their ethnic identity and resisting host food culture [26].
The high frequency of traditional foods in the participants’ photographs and comparison between Canadian and
traditional foods throughout discussion indicated international students had a strong connection to traditional foods... [25]
Others however, still preferred to get some items from Asian grocery stores and these choices reflect how

strongly participants adhere to their cultural identity and cultural foods [28].

Some participants looked for traditional food in England or brought traditional spices from home to help them provide
a familiar taste in England [29].

The unavailability of traditional food made some students ask parents to ship the traditional ingredients from

the home country every couple of months [23].

Acquiring Canadian contacts for traditional ingredients or foods did help participants find an acceptable Canadian
version of a familiar food [25].

Some of the dishes were made with the same ingredients that would be used in the participant’s home countries

but others used the task to show how they made a traditional dish with a substitute ingredient (i.e., instant potato mash
or potato croquettes instead of yam) [11].

For example, whilst Chinese lamian noodles are not always accessible, spaghetti is employed together with pickled
vegetables and pork into the creation of stir-fried “chao-mien” [32].

“When I first arrived I was eating ready meals and frozen pizzas all the time. They are very convenient food. It was fun,

but when time pass by I started missing my food! Now I have changed! [ wonder how my British flatmates eat this kind

of stuff daily. I would not eat this food again! I cook my own food. I cannot eat this food anymore” [Male, lived in student flat
on campus with British and other international students in the UK] [26].

“When I just came here I did not know where to find healthy food, so I ate a lot of fast food, and gained a lot of weight. Later,

I noticed other college students they lived pretty healthy life style... Now I am an expert about finding American

healthy food. ..” [Muli*] [31].

“I think after come to the US, [school name] always provides the free pizza, free hamburger and I gained 10 pounds.

It's very scary. Then I tried to change back to eating at Chinese restaurants. But it was too oily and I still could not lose weight.
And then I figured out that maybe I should cook for myself. And then I lose like five pounds” [Female, graduate, stayed in

the US for 24 months] [33].

Only 8 (26%) of participants indicated that they ate fewer vegetables and fruits and increased their meat

and carbohydrate intake. Other participants (11; 35.5%) said they made minimal or no changes in their diets and others
thought that their diets were healthier (12, 38.7%), meaning that they had increased their fruit and vegetable intake and
consumed less meat and carbohydrates. Women'’s diets were usually healthier while males tended to have similar or
less healthy diets compared to their home diets [28].

Eating habits in England was considered less nourishing than at home for most of the participants [29].

Students who moved to the United States indicated a higher consumption of fried food, meats, sugar, salt, convenience food
(frozen, cans, and ready to eat food), cereals, bread, dairy products, soda beverages, snacks, desserts, and less fruits

and vegetable [23].

When participants were asked about the biggest difference in their eating habits since moving to England, half

of them immediately referred to “less fruits and vegetables” [29].

Snack foods consumed were also mostly western with students eating “potato chips,” “cookies,” “brownies,
and “whole grain biscuits [crackers]”, in addition to globally consumed foods like dried fruits and nuts [33].
Canadian convenience meant an increased intake of fat and sugar and consumption of larger portion sizes in comparison

with their home eating practices; these resulted from higher consumption of snacks, fast food, and beverages [25].

Some participants admit consuming regularly food offered at global brand outlets such as Starbucks, Costa Coffee, Cafe Nero,
McDonald's, KFC, Burger King, Subway and Dominos [32].

Many of the participants interviewed reported changes in diet, mainly foods with high fatty content, dense calories, refined
and processed meals and sugary meals [24].

Four participants take alcohol; however, they reported high reduction in the level of alcohol intake since coming to

the United Kingdom [24].

Among the 18 participants, four considered themselves regular drinkers before they came to the US (i.e. drinking 2—3 times

a week). Of the four, two drank less after they came to the US and the other two stayed the same. Of the remaining

14 international students, two became regular drinkers after they arrived in the US [31].

For example, one participant showed a university day of cheese burger, microwave lasagna, fried chips and sausage,

but a day of no classes showed home cooked spaghetti and fried chicken, plantain and kale vegetable soup and special chicken
(Participant G*) [11].

“Rice I eat at weekends — because I have time to prepare the food at weekends” [Female student from China] [27].

chocolate bars,”

(continued)
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When asked about meals most of the students said meal patterns were unstructured, the students were consuming

more meals in the United States (four meals) at different times according to free time and what was available [23].

Almost all participants admitted that they had more regular eating patterns at home. This changed after living in England,
characterized by the increased frequency of skipping meals [29].

The timing of meals was also mentioned particularly by European students who felt that eating “early” interrupted their
normal rhythm and impinged on their feelings of “wellness” [27].

Customarily they have rice with every meal and many reported that not having the time to cook rice for breakfast, made
them feel unfulfilled and still hungry. Breakfast cereals are not considered an appropriate alternative but they are resigned
to consuming these, or forgoing breakfast completely [27].

Breakfast was listed as the first meal to change over to western foods for males. . . Lunch was mixed, female students tended
to eat American foods while male students ate Chinese foods, and dinners and restaurant choices were almost always
Chinese with the exception of a couple of students [33].

The portions provided at meals were larger (in the US) [23].

Canadian convenience meant an increased intake of fat and sugar and consumption of larger portion sizes in comparison
with their home eating practices. . . [25]

“At 12 o'clock we rush home to prepare our lunch. Wendy does the washing, Sherry does the chopping, I do the cooking. Together
we can make a Chinese meal to enjoy together [...] we cook two meat dishes, some rice, one vegetable dish, and a soup”

[Female, lived in private house with another two Chinese students in the UK] [26].

When asked about meals, most of the students (80%) said that meals are home cooked, occur mostly at homes on a daily
basis (home country). . .Some of the students tried to cook but the majority of them were eating convenience foods or

in the fast food restaurants (host country). .. [23]

Although students declare a desire to try new cuisines, their experiences of local restaurants is limited. However, all of them
have a good knowledge of the local Chinese restaurants and takeaways, which some consume on a weekly basis [26].
Despite the different types of days’ participants presented, takeaway food was commonly represented and nine of

18 participants showed at least one take-away meal. . .and five others showed a meal that they had eaten in a restaurant [11].
It was interesting to note that European students were quite happy and comfortable with take-outs (takeaways) such

as pizza while the Asian students liked to go to restaurants with friends [27].

Regarding daily food consumption, participants affirm eating their ‘home’ food remains their favourite option. .. [32]
Food preferences were commonly discussed in the groups. In particular, most identified that Chinese liked cooked food,
whereas Americans preferred raw food; Chinese preferred room temperature, warm, or hot food, whereas Americans
consumed lots of cold foods and beverages; and Chinese preferred less sweet foods, whereas Americans consumed lots
of sweet foods [33].

However, cooking and eating familiar Chinese food remains part of a coping strategy of navigating the uncertainties

and anxieties of being in a new environment and maintaining the cultural identity in the new cultural environment [32].
Deviance from a correlation between home food and emotional comfort was found in interviews with Kang and Jiang,
for whom avoidance of home food minimised homesickness. .. [9]

In the present study, however, all interviewees, regardless of cultural origin made reference to the blandness of locally
available food: in the words of Panu, it is, ‘not spicy, it has no flavour’ [Male, age 33, Thai, living at home with parents,

in shared accommodation in the UK, Buddhist] [9].

Participants said they were sometimes in ‘survival mode’ when they ate food for sustenance and to relieve hunger
rather than worrying about its taste. Consequently, the taste of food was important but less so that than other factors [28].
“I eat less chicken because of my religion. I can’t find Halal meat here. I haven't seen any Halal food in the stores. Even

in the big stores like Giant or Wal-Mart there are no Halal foods” [a Muslim participant from Northeastern University] [23].
Religious factors could also influence eating habit in term of food selection, where the international students would
avoid certain types of meat [29].

All international students felt their home country food was healthier than Canadian food [25].

Indeed, many students perceived their culture’s food to be medicinal and this was set in contrast with locally bought
food which could be deleterious for health. .. [9]

Conversely, the European students felt that ingredient quality and the British reliance on convenience food compromised
their health for which there was concern [27].

Most of the students claimed that busy schedules were one of the factors that made them consume more convenient
and ready to eat food [23].

One of the challenges in eating traditional food is the time necessary for preparation particularly for Asian students [27].
However, preparing everyday meals often conflicts with other practices, including attending classes and studying

in the libraries [32].

None of them used to cook before coming to the UK, most of them used to eat at university canteen and

at home with their parents [26].

Distance from their parents also influenced students' food intake. One student mentioned, “when I was in China, my parents always
forced me to eat fruit, but when I got here I always forget to eat fruit” [Male, Graduate, stayed in

the US for 6 months] [33].

After staying in the UK for more than 3 months, participants demonstrate not simply a wider knowledge of British food
but also a deeper understanding of local food conventions [26].

Another factor that influenced international students to eat healthier was the health education they received

after they came to the US. Although there were no mandatory health related courses they were required to take,
international students received useful information related to healthy eating [31].

Lack of cooking skills caused some participants to provide only simple dishes, or opt for convenience foods such

as frozen food and junk food. In some cases it even caused participants to skip meals [29].

“I never cooked before I came here, but my mum, she taught me to cook. Something simple, so I survive. Lucky me,

that I found myself as a good chef, that’s a surprise and new territory for me” [Male, age 33, Thai, living at home with parents,
in shared accommodation in the UK, Buddhist] [9].

“I have one freezer drawer and one little shelf in the fridge. So I suppose my choices are dictated by what I have room

for” [Irish student, female, age 23, single] [29].

Additionally, students living in the dorms lacked access to kitchen equipment, and thus could not

cook for themselves [33].

(continued)



20

Social interactions

Stress and emotions

Factors: Environmental factors
Campus food environment

Food availability

Food access

Food cost

Food quality

Ethnic restaurants

Impacts: Weight
Weight gain

Weight loss

Impacts: Health
Physical health

Psychological health

Y. Shi et al. / Nutrition 85 (2021) 111100

This study found that the joint preparation, cooking and eating of food was an important leisure activity;

for those with access to compatriots, eating was a social and physical act; for others, food allowed them to communicate
an important aspect of their origin culture [9].

International students tended to find students from their home country and have traditional food together,

especially on weekends or holidays. . .Initiated by the university, they would sometimes organize

a ‘bring-a-dish’ party — a chance to gather with fellow international students and taste traditional dishes

from other countries [29].

One important factor was role modeling. By observing other students eating healthily and being physically active,

they developed expectations regarding the benefits of those behaviors, such as looking fit and energetic. In addition,
provided social pressure to be consistent with others in terms of those behaviors [31].

“Like  worried a lot even with school and stuffs like that. . .Am stressing out so much and I just wanted to just drown myself

in food” [Female, age 26, 10 months in the UK] [24].

On the other hand, mood as well as stressful conditions could affect the appetite for some participants [29].

Because participants describe food on campus as “very plain”, “not acceptable” and “not filling”, they do not consider such
a food as a daily lunch option [26].

The majority of international students (i.e. 15 of 18) revealed that they did not like the food provided in the cafeteria,
mainly because the food was very different from their “home food” and the food was very rich (i.e. high in fat and calories) [31].
Participants commented on the vast array and availability of products in Canada, including cheeses, milk, yogurt, and eggs [25].
It was not of comfort to students that such spices and food ingredients could be bought in England, as they were either
too expensive or they did not taste the same; alternatively, they were unavailable locally [9].

For instance, there are now aisles in mainstream Australian supermarkets devoted to condiments, ingredients, and prepacked
or instant meals from overseas. Along with an influx of Asian grocery stores, this has allowed students to find ingredients
to make their own cultural foods [28].

The participants mentioned that the traditional stores were located in big cities while convenience food stores and fast
food restaurants are within walking distance. Public transportation to the traditional stores is limited, especially in

the Northeast universities [23].

Canberra is renowned as a car-dependent city but most students cannot afford their own cars. It has a comparatively poor
public bus service (to other major Australian cities) which students are forced to use to get to grocery stores in the city
centre or elsewhere. Some students also walk about 20 minutes from the University to the city centre whilst others

ride their bikes [28].

“...because back home healthy meals like fruits and vegetables are cheaper and you will find them even on the sides

of the road...” [Female, age 24, 10 months in the UK] [24].
The participants agreed that fast and convenience food is cheaper and this makes them consume more of these items;
furthermore, the traditional food items are more expensive and poor in quality [23].
All participants reported a negative effect of finance on health experience in the United Kingdom as they all agreed living
in the United Kingdom is very expensive and even more expensive to adopt and maintain healthy behaviour and lifestyle [24].
Price could have a double-sided effect in determining health aspect in participants’ eating habits. Those who considered
eating out expensive chose to prepare food themselves. . .On the other hand, some participants considered fresh groceries
more costly than convenient or frozen food. Hence, they would prefer the later [29].

Students found access to traditional foods; however, the quality and taste were poorer than similar products

in the home country [25].
A further negative reflection on the food supply in the UK is indicated in recurrent complaints among students that

the fresh food on sale in supermarkets was not of the same quality as at Home [9].

Nevertheless, some participants would weigh up the benefits of paying a little more for items that taste better

or have more nutritional value [28].

Participants became very animated when discussing eating out. It was a form of social activity and fulfilled the need

to consume traditional cuisine. However, many participants were disappointed by the inauthenticity of the ethnic foods [25].
Many reasonably priced Asian restaurants are located close to the Australian National University to cater

for the large number of Asian students [28].

Regardless of being in rural or urban areas, consuming daily Chinese meals involves cooking, since the local Chinese
take-away and restaurants are considered too expensive, poor quality, or lacking in authenticity for being regarded

as a routinised option [32].

Many placed emphasis on the amount of weight gained within the short period of their stay in the United Kingdom
as compared to Nigeria [24].

Several of the students reported gaining weight after coming to America. Students discussed reasons for weight
change and blamed lack of exercise, stress, and poor eating habits since arriving in America [33].

“[My weight] decreased by two or three kilos, because I didn'’t eat properly, I didn’t eat when I [wanted] to eat,

I [did not] like the food, I was completely stressed” [Romanian student, female, age 21, single] [29].

“I lost a lot of weight when I first got here because I do not like American food and I do not know how

to cook. But whenever [ went home, my weight will go up, and when I came back (to the US) my weight

will go down again. I am exercising hard now to be more fit” [Hendi*] [31].

Some students felt the negative physical health effects of eating Canadian foods. Describing the physical toll

on her body, one student* commented: “My digestion is not as good as in my country. Yeah, I also find in my stomach,

when ..., it's changed to when I speak to some people, like the smell in my mouth is not good” [25].

“I'm getting worried about my health — because there is too much fat — my level of cholesterol must be very high.

” [Male, age 35, Spanish, living alone in Spain but with a host family in the UK, Christian] [9].

Participants (n=22, 88%) stated that some aspects of their health were impacted (both positively and negatively) by diet [30].
Several participants reported feelings of guilt in the United States due to eating more meals and consuming

unhealthy food. Additionally, Muslim students felt mentally ill because of not consuming Halal food [23].

Many experienced weight gain or a fear of weight gain associated with an increased consumption of convenience foods [25].

"Demographic characteristics of the quoted participant were not reported.
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3.5 Conclusion to chapter

This chapter has mapped the existing qualitative and quantitative evidence on dietary changes
and food security status of international students after they started studying in tertiary education
institutions in a foreign country. Dietary experience of international students lacks solid
interpretation in an Australian context. Limited evidence on food security status and diet
quality of international students was available. These research gaps will be resolved in
Chapters Five, Six, and Seven. The findings from this scoping review also facilitated the
design of the qualitative study (Chapter Five) and food security questionnaire (Chapter Six)
in this thesis. The next chapter (Chapter Four) will be a summary of current evidence on the

association between food insecurity and dietary outcomes in tertiary education students.
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3.6 Scoping review update

To ensure the inclusion of the most recent evidence, an updated search was conducted in
MEDLINE in September 2022 using the same search strategy to capture studies published since
September 2019 until September 2022. The study selection was conducted based on the same
eligibility criteria to include studies exploring dietary changes and food security status among

international students in any country.

The search identified 357 new citations with one additional article from the screening of the
reference lists of included studies. After screening titles and abstracts, 332 records were
excluded as they did not meet the eligibility criteria, and 26 studies were screened in full text.
Finally, seven articles about dietary changes'"’ and four articles on food security status®!! were
included. Reasons for exclusion from the second screening are shown in the PRISMA flow

diagram!? (see Figure 2).

Of seven articles investigating dietary changes among international students, three used

¢ and another four were cross-sectional

qualitative or mixed methods research design,'>
surveys.>*’ Five studies were conducted in tertiary education institutions in European (the
UK?3 and Ukraine’) and North American (Canada® and the US') countries, and two studies in
India.>* More detailed characteristics of the studies and their participants are shown in Table
5. Key findings from included studies were summarised into three primary outcomes (dietary
acculturation, food consumption patterns, and meal patterns) and two secondary outcomes
(factors and impacts) in Table 5. The results from these seven studies were consistent with the

findings from the original review. None of the studies reported the impact of the COVID-19

pandemic on the dietary changes of international students.
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Figure 2. PRISMA flow diagram of record identification and study selection in the updated
search for the scoping review of dietary acculturation and food insecurity among international

tertiary education students.
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Table 5. Summary of included studies that reported the dietary changes of international higher education students from the updated search.

First author Study Primary outcomes Secondary outcomes
design/data Aims/ Sample Participant . .
(year) . . . o . Dietary Food consumption
collection objectives size characteristics . Meal patterns Factors Impacts
Country methods acculturation patterns
Alakaam! Qualitative, Togainanin- 44 Area of origin:  Students who Home country: Meals were Food access, personal Weight gain
(2020) US focus groups  depth 46% Asia; stayed longer in  consumed fresh structured in the food preferences, from adopting
understanding Age: mean 23.7 the US and who ingredients, rice, home country, but religion and culture, an American
of the factors Y preferred fast noodles, beans, or were typically time constraints, diet,
related to Gender: 45% food and meat; tea, milk, and  unstructured with campus environment, unstructured
dietary F; convenience water. larger portion sizes  healthcare access mealtimes, and
i ion: . Weight
e S ol il S R Y e
US Length (;f stay:  American diet foods hlg.h n meals in the US resisting an
universities 45.5% 6 mto2  and reported preservatives, . American diet.
y,54.5% 2105  more changes to sugars, and fats; New experience to
P N adaptation to eat buffet-style at Acid reflux,
y their original . .
cating habits. Amerlgan foods the dining centre on plcers, acne, and
(e.g., pizza, fries, campus. increased
and sandwiches); fatigue.
soda.
Alzain? Cross- To explore the 212 Area of origin:  N/A S | frequently meat  45.4% reported Reasons for less N/A
(2022) UK sectional, health-related Saudi Arabia; and fish, and rice, healthier eating healthy eating habits:
survey behaviours of Age: did not but S 1 frequently habits in the UK, ate more junk food due
Saudi UG report; fast food in the UK 14.6% remained the to a lack of cooking
students in the Gender: 33% same, 40.1% less skills and having no
UK and how F; healthy. time to cook.
their move to Education: Reasons for healthier
the UK has 100% UG; ino habits:
affected these Length of stay: cating habits: f
behaviours did not report independence from

their families, healthy
foods were more
available to them in the
UK
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. Study Primary outcomes Secondary outcomes
First author . . . .
design/data Aims/ Sample Participant . .
(year) . . . o . Dietary Food consumption
collection objectives size characteristics . Meal patterns Factors Impacts
Country methods acculturation patterns
Kivuyo® Cross- To study 120 Area of origin:  Students Students consumed ~ N/A Awareness about local ~ N/A
(2020) India  sectional, the factors Africa; prepared for fresh animal-based food options, food
survey affecting the Age: 48% 23— dietary foods in the home affordability, food
dietary 27y; acculturation country, but relied suitability and hygiene,
acculturation Gender: 53% after landing in  on frozen animal- lack of familiarity with
of African F; India. based foods in local food markets and
emigrant Education: India. Different local foods, lack of
students in 76% UG; vegetables and proximity to food
India Length of stay: grains between access points, lack of
did not report African countries mobility
and India.
Mahmoodi*  Cross- To study 100 Area of origin: N/A The intake of non-  Considerable N/A | intake of
(2022) India  sectional, dietary Iran, Africa, vegetarian food | variation was protein and
survey acculturation South Korea; drastically (| beef detected in the daily micronutrients;
of INT in Age: 53% 23— intake in Iranian number of meals African students
Pune, India 26y; and African consumed, skipping 13.33kg
Gender: did not students, | intake of meals, portion size weight
report; fish and fish changes between
Education: did products in Korean  Iranian, African,
not report; students); 1 intake and South Korean
Length of stay: of biscuits and cake  students.
64% <2y
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First author

Study

Primary outcomes

Secondary outcomes

design/data Aims/ Sample Participant . .
(year) . . . o . Dietary Food consumption
collection objectives size characteristics . Meal patterns Factors Impacts
Country methods acculturation patterns
Mensah® Mixed To examine 60 (18  Did not report Acculturative N/A N/A Social and physical N/A
(2022) UK methods, the extent of INT) specific dietary practices environment,
survey and dietary demographic were observed; individual factors (e.g.,
semi- acculturation information for ~ some students finances, mood),
structured and dietary INT mentioned the university life
interviews enculturation practice of both (academic activities,
on the enculturation residency type),
influence of and enculturation (e.g.,
student’s food acculturation food preference,
choices comfort), acculturation
(e.g., accessibility to
particular foods, time
and convenience,
limited cooking skills)
Pilli® (2021)  Mixed To investigate 30 Area of origin:  Many Did not meet the Some found the Time management, N/A
Canada methods, the Canadian Asia, South participants recommended structure of increased food
food records  food America, want to maintain  intake levels for weekday schedules  responsibility, limited
and focus experiences Western Africa;  original dietary ~ vegetables and facilitated regular food skills, food
groups and dietary Age: 87% 18— habits, yet their ~ fruit, grain meals compared quality and taste, cost,
patterns of 25y; new products, and milk ~ with weekends limited access to
INT who Gender: 67% independent and alternatives; culturally familiar
recently F; living status and  convenience foods foods, foods on campus
moved to Education: did  novel food were prioritized with limited variety
Canada not report; environments and flavour, fast-food
Length of stay:  led to changes in environments,
73% <4mto2  dietary habits socialisation
y
0
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. Study Primary outcomes Secondary outcomes
First author . . . .
design/data Aims/ Sample Participant . .
(year) . . . o . Dietary Food consumption
collection objectives size characteristics . Meal patterns Factors Impacts
Country methods acculturation patterns
Yurochko’ Cross- To investigate 193 Area of origin:  94.8% agreed 1 intake of refined  N/A N/A N/A
(2021) sectional, the eating mostly from that they have and fast foods; |
Ukraine survey behaviour of Nigeria, Ghana, made dietary intake of soft/fizzy
INT in Pakistan; changes drinks, fried foods,
Ukraine Age: mean 23.5 low-fat milk and
Y; milk products, and
Gender: 49% sugar and
F; confectionaries.

Education: UG
and PG;
Length of stay:
mean 43 m

1: increase/more; | decrease/less; F: female(s); INT: international students; m: month(s); N/A: not applicable; PG: postgraduates; S: significant; UG: undergraduates; UK:

United Kingdom; US: United States; y: year(s).
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Of four articles reporting food security status among international students, one of them used
the mixed methods research design!! and three were cross-sectional surveys.®1? All included
studies were conducted in the US. They used either the 6-item short form FSSM or the 10-item
Adult FSSM to assess food security status.'>!* Key findings from included studies are
summarised in Table 6. Two studies reported a higher risk of being food insecure among
international students compared with domestic students,® and one of them conducted the
survey during the COVID-19 pandemic.® Soldavini and Berner compared the food security
status between before and during the pandemic, and indicated that international students were
more likely to experience worsened food security status during the pandemic than domestic
students.!® Wright et al. found all international students in their sample experienced cultural
food insecurity referring to problems in the availability, access, utilisation, and stability of

familiar foods from their culture.!!

More studies investigated dietary changes among international students and found international
students were more vulnerable to food insecurity. However, the evidence in diet-related
experiences of international students studying in Australia remains limited, and further research
would be required. Primary studies in Chapters Five, Six, and Seven, will contribute to the

evidence body in this field.
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Table 6. Summary of studies that reported food security status of international higher education students from the updated search.

Sample size
First author Study design/ (number or % Level of Food security

(year) Country methodology of international  education measurement Main findings
students)
Davitt® (2021) United Cross-sectional 1434 (9.1%) 82.1% UG 6-item short form  INT in food secure vs in food insecure students: 7.8% vs
States survey USDA FSSM 14.8% (p = 0.001)
Soldavini’ United Cross-sectional 4829 (270) 59.6% UG 10-item USDA INT were more likely to experience marginal (OR = 1.55,
(2020a) States survey Adult FSSM CI 1.10-2.19, p < 0.05) and very low food security (OR =
2.51,CI1.31-4.80, p < 0.01).
Soldavini'® United Cross-sectional 2039 (113) 57% UG 10-item USDA Among INT vs DOM: 7.1% vs 12.0% improved food
(2020b) States survey Adult FSSM security status, 61.1% vs 68.6% stayed the same, 31.9%
vs 19.4% worsened (p = 0.003).
INT were more likely to experience worsened food
security status during the COVID-19 pandemic (OR =
1.82, CI 1.04-3.20, p < 0.05).
Wright!! (2021)  United Mixed methods, 31 (15) 6.7% UGin  6-item short form  Second-generation American students vs. INT:
States survey and semi- INT USDA FSSM

56.3% vs 100% experienced cultural food insecurity in
the last three years; 56.3% vs 33.3% had low or very low
food security scores

structured interviews

CI: 95% confidence interval; DOM: domestic students; FSSM: Food Security Survey Module; INT: international students; OR: Odds ratio; UG: undergraduates; USDA:
United States Department of Agriculture; vs.: versus.
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3.7 Scoping review update references
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Chapter Four. The association between food insecurity and dietary outcomes in

university students: a systematic review

Yumeng Shit?, Alyse Davies!, Margaret Allman-Farinellit?

ICharles Perkins Centre, The University of Sydney, Sydney, Australia

2School of Life and Environmental Sciences, Faculty of Science, The University of Sydney,
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4.1 Publication details

This chapter presents the manuscript entitled “The association between food insecurity and
dietary outcomes in university students: a systematic review” published in Journal of the
Academy of Nutrition and Dietetics, 2021, Volume 121, Issue 12:2475-2500,

d0i:10.1016/j.jand.2021.07.015. The manuscript is presented in the journal format.

4.2 Author contribution

I Yumeng Shi (the candidate) was the primary researcher involved in the design of the study,
developing the research question, search strategy, study selection, data extraction, quality
assessment, and data synthesis. The second author (Alyse Davies) contributed to study
selection, data extraction, and quality assessment. Professor Margaret Allman-Farinelli
contributed to the design of the study and the synthesis of the results. | summarised the evidence
and wrote the first draft of this manuscript for publication. All authors reviewed and revised

the manuscript draft.
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4.3 Introduction to chapter

The last chapter (Chapter Three) focused on dietary changes and food security status of
international students. Prior to the presentation of primary research projects in this thesis, this
chapter presents a systematic review to investigate whether food insecurity is associated with

dietary outcomes in the entire university student population.

4.4 Manuscript

(Appears on next page)
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ABSTRACT

Background University students may experience a high prevalence of food insecurity.
The impacts of food insecurity on dietary intake and meal patterns of students have not
been fully researched.

Objective This systematic review aimed to examine the association between food
insecurity and dietary outcomes among university students.

Methods Nine electronic databases and gray literature were searched from their
inception to July 2020. Studies that reported dietary outcomes in both food-secure and
-insecure students or the association between food insecurity and dietary outcomes
among current students in tertiary education settings in any country were included. All
study designs were eligible for inclusion, except qualitative studies. Two reviewers
completed the screening, data extraction, and quality assessment independently. Study
quality was assessed using the Joanna Briggs Institute appraisal tools.

Results Sixteen studies were included in the final qualitative synthesis of this review.
Most studies were cross-sectional designs and of fair quality. The prevalence of food
insecurity among university students ranged from 21% to 82% across studies. Lower
intakes of healthy foods (eg, fruits, vegetables, and whole grains) and higher intakes of
unhealthy foods (eg, fast foods, added sugars, and sugar-sweetened beverages) were
observed in food-insecure students, and studies with the most representative samples
of the student body found these trends. Some food-insecure students consumed
breakfast and evening meals less frequently than food-secure students but the evidence
was limited. Validated food security and dietary assessment tools were inconsistently
used to assess diet quality among students with differing food security status. The
heterogeneity of student sampling and data collection may contribute to inconsistent
findings.

Conclusion Poorer dietary outcomes were found in university students with food
insecurity compared with food-secure students, but statistical significance was only
observed in a small number of studies. Future longitudinal studies using food security
and dietary assessment tools validated in this population are recommended to confirm
the observed associations between food insecurity and diet quality among university

students.
J Acad Nutr Diet. 2021;121(12):2475-2500.

OOD INSECURITY IS A CRITICAL PUBLIC HEALTH ISSUE
that is of considerable concern in both developing and
developed countries."? Food security refers to people
having consistent access to nutritious food to enjoy a
healthy diet that accommodates their food preferences. Food
security can be measured using 4 dimensions, including food
availability, access, utilization, and stability.*> Food avail-
ability refers to the adequacy of food supply; food access
includes both economic and physical access; food utilization
relates to food and nutrient intake; and food stability means
the consistency of achieving the first 3 dimensions over
time.*>
Sociodemographic factors have been frequently examined
in studies investigating food insecurity among university

© 2021 by the Academy of Nutrition and Dietetics.

students, and several associations have been reported. For
example, students from ethnic minority groups and under-
graduate students were more likely to experience food
insecurity than White and graduate students, respectively,
while studying in universities. Students who were finan-
cially independent from parents and recipients of financial
assistance (eg, scholarships and student loans) were also at
higher risk of experiencing food insecurity.®'° Additionally,
higher prevalence of food insecurity was reported in non-
students of similar ages compared with university students.'!

Adverse academic and health outcomes have been associ-
ated with food insecurity in university students. Compro-
mised academic performances, such as lower grade point
average and poor concentration, were found in food-insecure
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RESEARCH

students.”!?'® Of serious concern was the finding that these
students may have to withdraw from their courses or sus-
pend their studies.”'*!'> Lower self-reported health and
poorer mental health status (eg, depression and anxiety)
were also identified in students with food security issues.®'®
A significant proportion of students transition to make
their own food choices independently from the control of
parents after starting studies in universities.!” There are also
some older students who tend to be more financially inde-
pendent and are more likely to have children and work full-
time while studying in community colleges compared with
traditional students.'®?° Community colleges offer opportu-
nities for a wide range of students, including socially and
financially disadvantaged groups, to have access to tertiary
education.?! Unhealthy dietary habits are common in uni-
versity students (eg, insufficient fruit and vegetable con-
sumption and excessive intake of discretionary foods).****
Discretionary foods are high in added salt, added sugar, and
added saturated fat and low in fiber.”* Living status and
campus food environment may affect the diet quality of
university students. Living away from the parental home and
experiencing a food environment with predominantly un-
healthy options may be a barrier for students to make healthy
choices and in turn contribute to poor diet quality.'”**
Food insecurity can compromise academic outcomes, and
university students with certain sociodemographic factors
are at higher risk of experiencing food insecurity.® %215 It is
important to understand the dietary intake of university
students as a result of experiencing food insecurity and how
experiencing food insecurity affects their diet quality. This
systematic review aims to examine the association between
food insecurity and dietary outcomes in university students.

MATERIALS AND METHODS

The conduct of this systematic review followed the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement.’® The protocol has been developed
and registered with PROSPERO International prospective
register of systematic reviews (CRD42020196196).

Eligibility Criteria

Studies that investigated the food security status and dietary
outcomes among current students in tertiary education set-
tings in any country were included. All types of tertiary ed-
ucation were eligible for inclusion (eg, college, university,
technical and further education, vocational education, and
continuing education). Only studies that measured both food
security status and dietary outcomes were eligible. Dietary
outcomes included frequency of food and meal consumption,
actual food intakes, energy and nutrients intakes, meal pat-
terns, and overall diet quality obtained from dietary assess-
ment tools (eg, food frequency questionnaire, food intake
diary, 24-hour recall, short questions on food and meal in-
takes). Studies that solely reported the overall diet quality
through a single self-rated question or alcohol consumption
were excluded. Eligible studies needed to report either di-
etary outcomes in both food-secure and -insecure students or
the association between food insecurity and dietary out-
comes (eg, odds ratio). All primary study designs were
eligible for inclusion, except qualitative studies. Conference
abstracts were not eligible. The language of publication was
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Research Question: What does the literature reveal about
the association between food insecurity and dietary
outcomes in university students.

Key Findings: Food-insecure university students appear to
consume less nutrient-dense food options and more
unhealthy foods and drinks than their food-secure peers. A
lower frequency of eating breakfast and evening meals is
observed in food-insecure students. Findings are inconsistent
across the included studies. The heterogeneity in sampling
strategies and measurement tools may contribute to this
inconsistency. Most included studies are rated as only fair
quality using the Joanna Briggs Institute critical appraisal
tools. The validity of food security and dietary measurement
tools in university students requires further research.

restricted to English, and all articles located in the databases
until the final search in July 2020 were included.

Search Strategy

Search terms related to tertiary education students and food
security were identified after the pilot search in MEDLINE
and Global Health. When conducting the pilot search, we
included search terms related to dietary outcomes. The final
search strategies did not include these terms because it was
found that important articles including food security and
dietary outcomes were absent from the search likely because
dietary outcomes were not key words or in the abstract. The
full search was conducted in 9 electronic databases in July
2020, including MEDLINE, EMBASE, ERIC, PsycINFO, Global
Health, CINAHL, CENTRAL, Scopus, and Web of Science. The
search terms for MEDLINE are shown in Table 1 (available at
www.jandonline.org). Studies investigating food insecurity
and university students during the COVID-19 pandemic were
not included in this review given the conduct of the search in
July 2020.

Additionally, Google Scholar and Mednar were used for
searching gray literature. In Google Scholar, site searches
were conducted by using the second-level domain names for
academic institutions and governments. Forty countries with
the highest number of tertiary education students based on
the enrollment data in 2017 from World Bank Education
Statistics were selected to search.?’ Search terms and a list of
selected countries are shown in Figure 1 (available at www.
jandonline.org). Reference lists of included studies were
screened to identify any further studies.

Selection Process

The identified records from searches were imported to
EndNote X9.2 (Clarivate Analytics) for screening. Decisions in
each step were recorded in EndNote. Titles and abstracts
were screened against the inclusion criteria by 2 reviewers
(Y.S. and A.D.) independently. For the studies with the po-
tential to be included but for which a decision could not be
made, full-text articles were retrieved. Two reviewers
screened them against the inclusion and exclusion
criteria independently. Reasons for exclusion at this stage
were recorded and reported in the PRISMA diagram.
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Disagreements between 2 reviewers were solved through
discussion between each other or consultation with the third
reviewer (M.A.-F.).

Data Extraction

A data extraction form based on an existing tool was piloted
and then refined for extracting data from included studies.”®
For each included study, author, year of publication, country
of the study, research aims, study design, measures of ex-
posures and outcomes, data analysis, demographics of par-
ticipants, description of the setting, food security status,
dietary outcomes, the association between food insecurity
and dietary outcomes, and implications of the study were
extracted. The representativeness of the samples and more
demographic factors were added into the data extraction
form after the pilot extraction. Data extraction was completed
by 2 reviewers independently (Y.S. and A.D.). Disagreements
were discussed between 2 reviewers or addressed by
consulting a third expert (M.A.-F.).

Quality Assessment

The 8-item critical appraisal checklist for analytical cross-
sectional studies from the Joanna Briggs Institute (JBI) was
applied to assess the quality of included cross-sectional
studies.”® The checklist assessed 8 factors of the study,
including the definition of the inclusion criteria of the sam-
ple; the description of the subjects and setting; the mea-
surement of exposures, conditions, and outcomes; the
identification and strategies to address confounding factors;
and the appropriateness of the method of statistical analysis.
For the longitudinal study in this review,® the 11-item crit-
ical appraisal checklist for cohort studies from JBI was used to
assess its quality.’! The additional items included in this
checklist are about the assessment of the changes over time,
the sufficiency of the length of the follow up period, the loss
to follow-up, and the appropriateness of the strategies to
address the loss to follow-up. For each item, the study was
coded as yes, no, unclear, or not applicable. To rate the quality
of the evidence as good, fair, or poor for each study, we used
the following criteria: good (only yes or not applicable rat-
ings), fair (1 to 2 no or unclear ratings), and poor (3 or more
no or unclear ratings).

Data Synthesis

The demographic characteristics of participants and the
measurement of food security and dietary outcomes in each
included study were summarized in a tabular form. Dietary
outcomes were grouped into the intake of food groups and
nutrients, meal patterns, and overall dietary quality and lis-
ted by food security status. The statistical significance of the
differences in dietary outcomes between food-secure and
-insecure students was also summarized. The prevalence of
food insecurity and the association between food insecurity
and dietary outcomes were synthesized into a narrative
summary.

RESULTS

The searches from electronic databases identified 5396 ref-
erences and additional 4455 records were identified from the
gray literature sources. No additional studies were identified
from the review of reference lists of included articles. After
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the removal of duplicates, the titles and abstracts of 7437
references were screened, and then 139 articles were read in
full text. Sixteen studies were included in the final qualitative
synthesis, and 3 of them were from the gray literature.>>=>*
The PRISMA diagram is shown in Figure 2.

Study Populations

The majority of the included studies were from the United
States (n = 13),42%242 and 1 study from each of Australia,*®
Canada,** and Greece® (see Table 2). All studies were in
university students, and no studies in 2-year community
college students were identified. The mean age range of the
participants was mainly between 18 and 25 years, which was
similar to student characteristics in 4-year institutions data
reported by the National Center for Education Statistics,?°
with the exception of a study of campus food bank clients
with a mean age of 30 years.** All studies recruited more
female subjects, ranging from 52% to 75% of partici-
pants.'*3%32-45 Similar to 4-year institutions reported in the
National Center for Education Statistics,”® the included
studies reported findings from students of diverse back-
grounds (ie, the inclusion of students from different ethnic
groups or international students) (n = 15),'**%32-*4 apart
from 1 study that did not report the ethnic backgrounds of
the sample.*> Four articles investigated undergraduates
exclusively,>>>43640  and 11  studies also included
graduates,!432:33:35:37-394142.4445 3nd 1 did not specify the
academic level of students.”> Five studies reported the
marital status of their participants, and in these studies, the
percentage of married people ranged from 3% to
40%.1432343543 Four studies reported whether their partici-
pants had children and in these studies, the percentage with
children ranged from 1% to 31%.322%3>% Two studies only
surveyed students living in on-campus housing,>>3® and 9
studies included both on-campus and off-campus hous-
ing!432-3540414345 Twelve articles indicated the financial
resources of their participants; 3 of them>°%? only reported
the percentage of students receiving a Pell Grant, which is a
federal financial aid program supporting undergraduate stu-
dents in the United States,*® and the remaining included
other sources of financial assistance and incomes, eg,
study loans and working.!4*33°374943  Ten studies
reported the employment status, with about 20% to 70%

of students having a full-time or part-time job while
studying.14,33735,37,39,40,42,43,45

Study Designs and Sampling Strategies

A cross-sectional survey study design was used by 13 of 16
studies, 43234414345 3pnd 1 used a longitudinal design
that collected data at 4 time points over 9 months,*® and 2
employed cross-sectional mixed methods>>*? (Table 3). Fifteen
studies were conducted at single universities,'**%*>** and 1
study from Greece recruited participants from multiple uni-
versities.*” Ten studies used convenience or purposive sam-
pling. Of these studies, 2 studies only recruited the clients of
the campus food bank and may not be representative for the
general student population since they were likely to have an
elevated risk of food insecurity,*>** and 8 studies recruited
from all students (n = 3)°3>3>% first-year students (n =
3),293640 students from selected faculties (n = 1),** and stu-
dents attending lectures (n = 1).*> Three studies recruited a
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Figure 2. Preferred RépTrting Items for Systematic Reviews and Meta-Analyses flow diagram of record identification and study

selection for a systematic review of the association between food

random sample of students attending the university (with
response rates from 18% to 43%),'“*%3° and another 3
recruited from a random sample of students with specific
requirements, such as second-year students (with a response
rate of 12%),>* non-first-year students (with a response rate of
99%),°? and aged 18 and older (with a response rate of 7%).!

Quality Assessment
The results of quality assessment are shown in Figure 3. The
longitudinal study was rated as good quality.>° Among the
studies that used cross-sectional designs, 4 studies®>®***> and
9 studies 43224353842 yere assessed as good and fair quality,
respectively. Two cross-sectional studies were rated as poor
quality on the basis that the inclusion criteria of the sample
were not clearly defined,>*>” confounding factors were not
identified,*>*’ the validity and reliability of the outcomes
measures were unclear,”” and the statistical analyses were
either unclear or poor®>~” (see Figure 3). These 2 studies are
omitted from the summary measure in Figure 4.

The representativeness of the sample was checked against
the student characteristics in the whole institution by 6
studies that used random sampling,'#3234383941 and 4 of
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insecurity and dietary outcomes in university students.

them applied sampling weights to make their results repre-
sentative.'**33%4! Five studies that used nonrandom sam-
pling also assessed their sample
representativeness.>>>”44344 The overrepresentation of fe-
male students,>*“%43 White students,*® students of minority
race or ethnicity backgrounds,®® first-generation university
students,®® students of younger age,*> domestic students,*’
full-time students,”® graduate and international students
was noted.**

The validity and reliability of self-developed questions for
food and meal consumption were often not clarified by the
authors.!#3>343739 Confounding factors were not always
identified and included in the analysis of the association
between food insecurity and dietary outcomes.?>=>>74942 No
funding bias was reported as they were funded by either
universities or other research institutes,'#0-335-414445 and 4
studies did not report their sources of financial
support, 32344243

Measurement of Food Insecurity

To measure the food security status of university students,
most studies (n = 14) used the food security survey tools
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Table 2. Demographic characteristics of study populations in the included studies (n = 16) of food insecurity and dietary outcomes in university students

First author, Sex (% Dependent
year; country Age (y) female) Race/ethnicity Level of study Marital status children Living status Financial support Employment status
Abu, 2019%; Mean 24.4 69.9 57.8% non- UG® and G°  20.8% married 13.3% 20.8% living alone, 63.6% with a 61.3% scholarship, 37% loans, 59.0% working
us® Hispanic or living with roommate, 1.7% with own 16.8% others
white partner parents, 11.6% with other
family, 2.3% other living
arrangements; 21.4% on
campus, 78.6% off campus
Bruening, Mean 18.8 62 46% non- 100% UG N/RY N/R 100% residence halls 35% Pell Grant® N/R
2016°%; US Hispanic
white
Bruening, N/R 65 51% White 100% UG N/R N/R 100% residence halls 33% Pell Grant N/R
2018%% US
Chaparro, Mean 26 57 26% White 62% UG 14% married 10% 12% on campus, 88% off- N/R N/R
2007°% US campus (30% living with
parents; 17% with
roommates; 19% with spouse;
10% alone; 12% unknown)
Farahbakhsh, Mean 30.0 60.3 46.6% 50.0% UG N/R N/R N/R N/R N/R
2017 international’
Canada
Gallegos, 744% 17-24 753 8.3% N/R 39.5% couple  30.5% 39.9% living at home, 24.3% 11.0% scholarship, 9.5% family 5.8% full-time work,
2014, international, with/without renting, 26.5% boarding/ assistance, 21.9% income 64.7% casual/part-
Australia 0.4% children renting room, 9.3% support/other pension time work
Indigenous® homeowner
Hall, 20193, N/R 63 72% White/ 80.6% UG N/R N/R 35% on campus, 65% off 35% scholarship, 38% student 4% full-time work,
us Caucasian campus (51% living with loan, 17% parent loan, 14% 37% part-time
roommates, 7% with spouse/  university assistantship/ work
partner/dependents, 6% stipend
alone, 1% with parents/
guardians
Hege, 2020%; N/R 70 78% White 81% UG N/R N/R N/R 96% received financial support 51% working
us
Leung, Mean 22.4 523 60.6% White 73.3% UG N/R N/R N/R 83.2% financial aid N/R
2019%; US
Lunan, Mean 19.6 59 67.1% non- 100% UG 2.7% married  0.9% 41.1% on campus, 37.4% off  47.7% financial aid recipient 43.2% employed
2020°% US Hispanic campus
white

(continued on next page)
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Table 2. Demographic characteristics of study populations in the included studies (n = 16) of food insecurity and dietary outcomes in university students (continued)

First author, Sex (%
year; country Age (y)

female) Race/ethnicity Level of study Marital status

Dependent
children

Living status Financial support

Employment status

Martinez, Mean 23 67 34% non- 66% UG
2018'% US Hispanic
white
Martinez, Mean 23 67 34% non- 66% UG
2019°%; US Hispanic
white
McArthur, Mean 18.5 727 82.5% White 100% UG
2018%; US
Mirabitur, 18 and older 72.2 65.6% White 60.3% UG
2016""; US
Paola, 2018"*; N/R 66.5  32.4% White  86.9% UG
us
Theodoridis, Mean 21.7 65.7 N/R 94.1% UG
2018
Greece

13% married or
living with a
partner

N/R

N/R

N/R

N/R

N/R

N/R

N/R

N/R

N/R

N/R

N/R

58% off-campus housing, 33% 65% received financial aid,
campus housing, 5% parent/  need-based scholarship,

guardian’s home, 2% other grant, loan
housing, 1% fraternity/
sorority house
N/R 65% received financial aid,
need-based scholarship,
grant, loan

96.3% on campus, 3.7% off
campus

32.7% housing with food N/R
provision, 67.3% housing
without food provision

N/R 30.3% Pell Grant eligible

68.2% receiving financial aid

42.4% living alone, 16.1% with N/R
others, 3.0% at residence
halls, 38.6% with relatives

52% working

47% working

21.4% working

N/R

5.3% full-time work,
47.6% part-time
work

28.0% working

°US = United States.

®UG = undergraduate.

‘G = graduate.

IN/R = not reported.

“Pell Grant: federal financial aid supporting undergraduate students in the United States.
fInternational: nondomestic students.

“Indigenous: Aboriginal and/or Torres Strait Islander.
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Table 3. Methods of sampling and data collection, and the prevalence of food insecurity among university students in the included studies (n = 16)

First author,

Exposure

Primary Outcomes

Food insecurity Food insecurity Dietary measurement

Dietary variables

year; country Study design Sample size Sampling measurement tool prevalence tool assessed Funding
Abu, 2019%; Cross-sectional 173 Purposive and 9-item Household FI° Mildly FI 24.9%, Dietary diversity scale;  Dietary diversity; eating Funded by the
us® survey snowball Access Scale; past moderately Fl past 24 h out frequency university
4 wk 17.9%, severely Fl
16.7%
Bruening, Cross-sectional 209 Convenience Adapted from USDA® Past month: Fl 32%; Adapted from survey FV€ intake; consumption Supported by
2016°% US survey (freshmen in 2 18-item Household  Past 3 mo: Fl 37% items used in national  of breakfast, fast food, National Institutes
residence halls)  FSSM® and a surveillance systems and home-cooked of Health Common
validated 2-item or other large-scale meals; binge drinking Fund
screener; past research efforts in the  habits
month and past 3 US; past week (past 2
mo wk for binge drinking)
Bruening, Longitudinal surveys 1138; 555; Convenience USDA 6-item short  Time 1: Fl 28%; time 26-item Dietary Consumption of major  Supported by
2018%% US 428; 400 (freshmen in 6 form FSSM; past 2: F1 35%; time 3: FI  Screening food groups, National Institutes
(time 1-4) residence halls)  month 32%; time 4: Fl Questionnaire; past breakfast, evening of Health Common
36% week meals and fast food; Fund
drinking behaviors
Chaparro, Cross-sectional 408 Random USDA 18-item High FS’ 549%, Self-developed dietary  Intakes of FV, grains, N/R?
2007°% US survey (nonfreshmen) Household FSSM; marginally FS 24%, intake questionnaire; meats and beans,
past 12 mo low FS 15%, very the previous day dairy, fat, sweets,
low FS 6% desserts, soy milk,
ramen soup, alcohol
Farahbakhsh, Cross-sectional 58 Convenience USDA 10-item Adult Moderately Fl 44.8%; 26-item Dietary Intakes of fiber, calcium, Funded by the
2017%% survey (campus food FSSM; past 30 d; severely Fl 44.8% Screening added sugar, whole University Vitamin
Canada bank clients) Health Canada Questionnaire; past grains, dairy, and FV Fund
scoring method to 30d and legumes
determine FS
status
Gallegos, Cross-sectional 810 Convenience USDA 18-item Low FS 17.7%, very  Questions modified from FV intake, takeaway N/R
2014%%; survey (business and Household FSSM; low FS 5.6%, very National Health Survey  consumption
Australia health faculties)  past 12 mo low FS among and 1995 National
children 2.3% Nutrition Survey
Hall, 2019%%;, Cross-sectional, 3030 Convenience USDA 10-item Adult Undergraduates: low Food and Agriculture Dietary diversity score;  Outreach and
us mixed methods FSSM (removed FS 15%, very low Organization’s consumption of 16 International

the weight loss

question"); past 12

mo

FS 14%; graduates:

low FS 21%, very
low FS 14%

instrument to measure
diet diversity using a
24-h recall method

food groups

Affairs and College
of Science in the
University

(continued on next page)
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Table 3. Methods of sampling and data collection, and the prevalence of food insecurity among university students in the included studies (n = 16) (continued)

Exposure Primary Outcomes
First author, Food insecurity Food insecurity Dietary measurement Dietary variables
year; country Study design Sample size Sampling measurement tool  prevalence tool assessed Funding
Hege, 2020%”; Cross-sectional 1632 Convenience USDA 6-item short  Low FS 24%, very low Self-reported food Food sources: obtaining The Food Connection
us survey form FSSM; past 12 FS 19% sources food from fast-food at the university
mo outlet
Leung, Cross-sectional 754 Random USDA 10-item Adult High FS 52.3%, 26-item Dietary Intakes of FV, dairy, Supported by a grant
2019°% US  survey FSSM; past 12 mo marginal FS 16.6%, Screening whole grains, added from Poverty
low FS 15.8%, very  Questionnaire; past sugars, calcium, and Solutions at the
low FS 15.3% month fiber university
Lunan, Cross-sectional 222 Random USDA 10-item Adult Low/very low FS: Self-developed questions Consumption of FV/ N/R
2020°% US  survey (sophomores) FSSM; past 12 mo  46.3% to assess usual dietary juices, grains/cereals,
pattern meat/seafood/
poultry, other protein
foods, dairy and
sweets
Martinez, Cross-sectional 8705 Random USDA 6-item short  Low/very low FS: Self-developed questions Frequency of choosing Funded by the
2018'% US  survey form FSSM; past 12 unweighted 40%, regarding sources of fast-food restaurant University Office of
mo weighted 42% groceries and the President’s
prepared foods Global Food
Initiative
Martinez, Cross-sectional 8705 Random USDA 6-item short  Low/very low FS: 40% A question developed  Daily servings of FV Funded by the
2019°% US  survey form FSSM; past 12 for National College University Office of
mo Health Assessment Il the President’s
regarding FV daily Global Food
intake Initiative
McArthur, Cross-sectional 456 Purposive USDA 10-item Adult Low/very low FS Meal skipping scale and Frequency of meal Not funded
2018%% US survey (freshmen) FSSM; past 12 mo 21.5% during the food consumption skipping;

first year of
college; 7.1%
experienced Fl at
home during the
year before
starting college

questions, developed
by authors

consumption of FV/
juice, fast foods, and
sweets

(continued on next page)
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Table 3. Methods of sampling and data collection, and the prevalence of food insecurity among university students in the included studies (n = 16) (continued)

First author,

Exposure

Primary Outcomes

Food insecurity Food insecurity Dietary measurement

Dietary variables

year; country Study design Sample size Sampling measurement tool prevalence tool assessed Funding
Mirabitur, Cross-sectional 514 Random (exclude USDA 6-item short  High FS 46%, 2-item measure to report FV intake No funding was used
2016*"; US  survey age <18y) form FSSM; past 12 marginal FS 12%, daily to support this
mo low FS 25%, very FV servings, previously research
low FS 16% validated
Paola, 2018*%; Cross-sectional, 221 Convenience USDA 6-item short ~ 100% Fl: without Adapted from 8-item Consumption of FV, N/R (no conflicts of
us mixed methods (food pantry form FSSM; past hunger 11.8%; Starting the beans/chicken/fish, interest to declare)
users) 30d with hunger 88.2%  Conversation tool to snacks, dessert, sodas
measure diet quality; or sweet teas, fast
past 30 d food
Theodoridis, Cross-sectional 236 Convenience 9-item Household FI Mild FI 14.8%, MEDAS' questionnaire MEDAS index Did not receive any

2018%;
Greece

survey

(students Access Scale; past moderate Fl 22.0%,
attended 4 wk severely Fl 45.3%
lectures)

specific grant

°US = the United States.

PF| = food insecurity/insecure.

“USDA = US Department of Agriculture.
9FSSM = Food Security Survey Module.
°FV = fruits and vegetables.

s = food security/secure.

IN/R = not reported.

"Question “In the last 12 months, did you lose weight because there wasn't enough money for food?” was removed.
'MEDAS = Mediterranean Diet Adherence Screen.
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Question Question Question Question Question Question Question Question Question Question Question

First author, year 1 2 3 4 5 6 7 8 9 10 1 Overall®
Cross-sectional studies
Abu, 2019*° No Yes Yes N/A® No N/A Yes Yes N/A N/A N/A Fair
Bruening, 2016°° Yes Yes Yes N/A Yes Yes Yes Yes N/A N/A N/A Good
Chaparro, 2007°? Yes Yes Yes N/A Yes Yes Unclear Yes N/A N/A N/A Fair
Farahbakhsh, Yes Yes Yes N/A Yes Yes Yes Yes N/A N/A N/A Good

2017
Gallegos, 2014* Yes Yes Yes N/A Yes Yes Yes Yes N/A N/A N/A Good
Leung, 2019°® No Yes Yes N/A Yes Yes Yes Yes N/A N/A N/A Fair
Lunan, 2020** Yes Yes Yes N/A No N/A Unclear Yes N/A N/A N/A Fair
Martinez, 2018'* No Yes Yes N/A Yes Yes Unclear Yes N/A N/A N/A Fair
Martinez, 2019*° No Yes Yes N/A Yes Yes Unclear Yes N/A N/A N/A Fair
McArthur, 2018 Yes Yes Yes N/A No N/A Yes Yes N/A N/A N/A Fair
Mirabitur, 2016’ Yes Yes Yes N/A Yes Yes Yes Unclear® N/A N/A N/A Fair
Paola, 2018* Yes Yes Yes N/A No N/A Yes Yes N/A N/A N/A Fair
Theodoridis, 2018 Yes Yes Yes N/A Yes Yes Yes Yes N/A N/A N/A Good
Hall, 2019* No Yes Yes N/A No N/A Yes No N/A N/A N/A Poor
Hege, 2020°7 No Yes Yes N/A No N/A Unclear Unclear N/A N/A N/A Poor
Longitudinal study
Bruening, 2018%° N/A | N/A Yes Yes Yes N/A Yes Yes | Yes | Yes Yes Good

2The following 8 questions were used for cross-sectional studies (all but not Bruening*°). Question 1: Were the criteria for inclusion in the sample clearly defined? Question 2: Were the study subjects and the setting
described in detail? Question 3: Was the exposure measured in a valid and reliable way? Question 4: Were objective, standard criteria used for measurement of the condition? (Question 4 was not applicable for the
cross-sectional studies in this review.) Question 5: Were confounding factors identified? Question 6: Were strategies to deal with confounding factors stated? Question 7: Were the outcomes measured in a valid and
reliable way? (Answers to question 7 were yes if the measure has been validated in the appropriate population; unclear if there is no description in the validity and reliability of the measure.) Question 8: Was appropriate
statistical analysis used?

PThe following 11 questions were used for the longitudinal study (Bruening®). Question 1: Were the 2 groups similar and recruited from the same population? Question 2: Were the exposures measured similarly to
assign people to both exposed and unexposed groups? Question 3: Was the exposure measured in a valid and reliable way? Question 4: Were confounding factors identified? Question 5: Were strategies to deal with
confounding factors stated? Question 6: Were the groups/participants free of the outcome at the start of the study (or at the moment of exposure)? Question 7: Were the outcomes measured in a valid and reliable way?
Question 8: Was the follow-up time reported and sufficient to be long enough for outcomes to occur? Question 9: Was follow-up complete, and if not, were the reasons to loss to follow-up described and explored?
Question 10: Were strategies to address incomplete follow-up utilized? Question 11: Was appropriate statistical analysis used?

“Overall appraisal: To rate the quality of the evidence as good, fair, or poor for each study, we used the following criteria: good (only yes or not applicable), fair (1 to 2 no or unclear), and poor (3 or more no or unclear
answers).

IN/A = not applicable.

€Unclear due to inconsistent percentages of each food security category between the text and the table.

Figure 3. Quality assessment of eligible studies (n = 16) in a systematic review of food insecurity and dietary outcomes in university students by using the Joanna Briggs

Institute Critical Appraisal Tools for analytical cross-sectional® and cohort® studies.”’
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developed by the United States Department of Agriculture
(USDA) (Table 3). Six of them used the 6-item short form of
the Food Security Survey Module (FSSM),!420-37:394142 5 yy5ed
the 10-item Adult FSSM,?*4284044 and 3 used the 18-item
Household FSSM.>?*%43 The validity and reliability of the
USDA FSSMs have not been supported in university stu-
dents.*’~*° Another 2 articles applied the Household Food
Insecurity Access Scale (HFIAS), which contained 9 ques-
tions.>>*> The reference period of food security questions was
either the past 12 months (n = 10)'432-3437-4143 o1 the past
month (n = 6),°93%36424445 3nq 1 study asked both the past
month and the past 3 months.*®

Measurement of Dietary Outcomes

Seven studies utilized the existing dietary survey tools,
including the Dietary Screener Questionnaire developed by
the US National Cancer Institute (n = 3),>%*%4 the Starting
the Conversation tool (n = 1),? the Dietary Diversity scale
(n = 2),>>*° and the Mediterranean Diet Adherence Screen
questionnaire (n = 1)*° (Table 3). Three studies adapted the
questions regarding food consumption (eg, fruit and vege-
table intake) and meal patterns (eg, breakfast consumption)
from previous large-scale surveys.>®**> These tools were
previously validated in adult populations or clinical settings
that included participants aged 18 to 30 years but not spe-
cifically in university students.’°>> Another 6 studies devel-
oped their own questionnaire to measure dietary
outcomes,' 3234373940 byt only 1 of them provided the
description of both content validity and pilot testing.*’

Prevalence of Food Insecurity

The prevalence of food insecurity varied in general university
students (Table 3). Twelve studies reported a range between
21% and 46%,'43032-34.36-4143 3nq 2 studies reported a higher
percentage of food insecurity among university students (60%
and 82%, respectively).>>* The latter 2 studies classified food
insecurity into mildly, moderately, and severely food insecure
after using HFIAS.>>*> Mildly food insecure referred to
households that worried about the adequacy of food; how-
ever, sometimes they were unable to eat their preferred food
or a diversity of foods but they still have sufficient quantity of
food to avoid hunger or missing meals.® Moderately food
insecure households further compromised their quality of
diet and started to have less quantity in meals, and severely
food insecure households may experience the most severe
conditions such as hunger and running out of food.”® On the
other hand, 12 studies with lower prevalence reported food
security status by either 2 categories (ie, food secure and
insecure)!430:34.36.3739.4043 o1 4 categories as high, marginal,
low, and very low food security*>>3384! after using different
USDA survey modules. Marginal food security referred to
households/individuals who sometimes had problems or
worried about the adequacy of food access, but the quality
and quantity of food intake were not substantially affected.”’
Marginal food security was considered to be food secure in 4
studies,>>>*3%4% and another 2 treated it as an independent
category.>>*! Low and very low food security were consid-
ered to be food insecurity in 7 studies.!***37-4043 The
weighted mean prevalence of food insecurity was 39%, 30%,
and 27% by using the 6-item,'*3037394142 10_jtem,33:34-38.40.44
and 18-item>?3%%® FSSM, respectively. In addition, the
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prevalence was significantly higher at the end of each se-
mester in an academic year compared with the start of the
year from longitudinal surveys.*’

Compared with the general university student population,
a higher prevalence of food insecurity was found among
students using campus food banks, up to 90% (moderately
and severely food insecure) in a Canadian university** and
100% (food insecurity with and without hunger) in a US
university.*?

Food Groups and Nutrient Intake

Dietary outcomes in food-secure and -insecure university
students are listed in Table 4. A visual display of the rela-
tionship between food insecurity and each dietary outcome is
shown in Figure 4, which includes 14 studies!4>9-32-34-36.38-45
because 2 studies are omitted in this summary measure due
to poor quality.>*=”

Significantly lower intakes of total fruits and vegetables
among food-insecure students was observed in 5 out of 6
studies.?%233%4144 Sjgnificantly lower intake of fruits was
observed in 4 out of 6 studies.>>>***%3 Significantly lower
intake of vegetables was observed in 4 out of 7
studies.>**%%243 Significantly lower intake of grains or whole
grains was observed in 3 out of 6 studies.>*>*>8 Significantly
lower intake of dairy products was observed in 2 out of 6
studies.*>** Significantly lower intake of dietary calcium was
observed in 1 out of 3 studies.® Significantly lower intake of
meat or other protein foods was observed in 1 out of 4
studies.>

Significantly higher intake of sweets or added sugars
among food-insecure students was observed in 1 out of 7
studies.®® Significantly higher intake of added sugars from
sugar-sweetened beverages was observed in 1 out of 3
studies.®®

No significant differences were reported in the consump-
tion of fat (n = 2),>>*? discretionary choices such as snack
chips and instant noodles (n = 2),°>*? alcohol (n = 3),2%32°
and fiber (n = 3)302844

Meal Patterns and Overall Dietary Quality

Two studies measured the frequency of breakfast consump-
tion, and they both reported significantly less frequent
breakfast among food-insecure students.’®*® One study
measured the frequency of evening meal consumption and
reported significantly fewer evening meals in food-insecure
students.>® Another study measured the frequency of skip-
ping each main meal, which was not individually assessed by
the food security measurement tools.*® It found that signifi-
cantly fewer meals were skipped by food-insecure students
compared with food-secure students, but no significant dif-
ferences were reported in further details between 2 groups.*®
The consumption of home-cooked meals was observed to be
significantly lower among food-insecure students in 1 of 2
studies,*® and the consumption of fast foods was significantly
higher in 2 of 6 studies.'**® No significant differences were
reported in the frequency of consuming takeaway foods and
eating out (n = 2).>>*

Five studies compared overall dietary patterns between
food-secure and -insecure students,>>>3354245 with 2 finding
differences.®>** The study from Greece reported significantly
lower adherence to the Mediterranean diet in severely food-
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insecure students compared with food-secure students.*®
Another study reported a significantly higher proportion of
food-insecure students consumed an amount of food more or
less than usual on the day prior to the survey.*?

DISCUSSION

Food insecurity appeared to be associated with lower con-
sumption of healthy foods among university students, such as
fruits, vegetables, and whole grains. High intakes of un-
healthy foods (eg, added sugars, sugar-sweetened beverages,
and fast foods) were observed in food-insecure students but
only a small number of studies found significant differences
compared with their food-secure peers. Food insecurity may
lead to less frequent consumption of breakfast and evening
meals, but limited evidence was shown for university stu-
dents. The overall diet quality of food-secure and -insecure
students was not measured using validated dietary assess-
ment tools in most studies. Further validation studies are
required for the tools measuring food security in university
students. Current tools for measuring food security were
validated in the general population. The majority of included
studies used cross-sectional designs and were rated as fair
quality using the JBI critical appraisal tools.?"""

A similar association between food insecurity and less
favorable dietary outcomes has been observed in other adult
populations. Among emerging adults in the United States,
which included both postsecondary students and other
young adults at a mean age of 22 years, food insecurity was
correlated with less consumption of whole grains and total
fruits and vegetables, but increased consumption of added
sugars and sugar-sweetened beverages.”® Moreover, food-
insecure emerging adults consumed less home-prepared
meals and fast foods more frequently and were more likely
to skip breakfast compared with the food-secure group.
Previous studies suggested lower intakes of main food groups
(eg, fruits, vegetables, grains, meat, and dairy) among food-
insecure women compared with food-secure women.’®
Food-insecure adults in general have a lower diet quality
and are more likely to choose energy-dense but nutritionally
poor foods.°>®! The association between poorer diet quality
and food insecurity was also observed in adults with lower
incomes.®?

The generally poor quality of diet among most university
students may explain why the nutritional outcomes of food-
secure and -insecure students were not significantly
different.>® For many university students, they leave the
family home and must learn financial management and food
preparation for the first time in addition to living and
studying in an unfamiliar environment.>® These challenges
often prevented students from consuming a balanced diet.*
Students attending 2-year (community) colleges, who were
more likely to be older, have dependent children, financially
disadvantaged, and work longer hours, tended to have a less
healthy diet than students at 4-year institutions.®> Although
the current review did not find data on community college
students, it would be prudent to include them in future
research as the strategies they use to address food security
may differ from those used by the university students and
potentially have greater deleterious impacts on diet quality.

The dietary measurement tools used in the included
studies may not be able to distinguish eating habits between
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food-secure and -insecure students.>® Further, the validity of
the existing dietary assessment tools used was unclear for the
young adult population in universities. Some of the signifi-
cant differences in the consumption of main food groups (eg,
fruits, grains and dairy) and fast food reported in this review
were based on studies that assessed diet using unvalidated
measurement  tools,'****%39 which may weaken the
observed association between food insecurity and negative
dietary outcomes in university students. Furthermore, the
recall periods of measuring food security (ranging from 1
month to 1 year) and nutritional outcomes (ranging from 1
day to 1 month) were rarely matched; only 2 studies con-
ducted among food bank clients measured both variables
during the same period, which was in the past 30 days.*>*
This inconsistency may contribute to the difficulties in
detecting associations.

The heterogeneity of the included studies on a number of
factors might explain the inconsistent findings of the rela-
tionship between food insecurity and dietary quality. This
includes differences in population sampling, measurement
tools, and timing of measuring food insecurity and dietary
outcomes. The majority of the included studies were cross-
sectional design, and thus no causal relationship can be
drawn and limited longitudinal evidence was available.
Limited generalizability and self-report bias were common
across the studies. Those studies that used random sampling
and were most representative of the student body demon-
strated significantly lower intakes of fruits, vegetables, grains,
and dietary calcium plus significantly higher intakes of
sweets, added sugars from sugar-sweetened beverages, and
fast food in food-insecure students.'**$3%4! Studies that
ranked as having a higher quality according to the JBI tools
also showed significantly lower intakes of fruits and vegeta-
bles, higher intakes of fast food,*%>%4344 and less frequent
consumption of breakfast, evening meals, and home-cooked
meals in food-insecure students.>**®

In measuring the overall dietary patterns, only 2 studies
reported significant differences between food-secure and
-insecure students.>>*> One study of good quality reported
adherence to the Mediterranean diet,*” and another study
that did not describe the validity of the dietary measurement
tool compared the overall amount of the food consumed on
the day before the survey with usual intake of participants.>?
No significant differences were found in the dietary diversity
or the overall diet quality in another 2 studies rated as fair
quality.®>** Therefore, the association between food insecu-
rity and the overall diet quality remains unclear among uni-
versity students from the studies included in this review.
Since food insecurity has been shown to be inversely asso-
ciated with diet quality and poor diet quality can increase
chronic disease risk in other population groups®® it is
important that this is addressed in food-insecure university
students, and validated measurement of the overall diet
quality in this population group is required.

The choice of food security measurement tool may affect
the estimated prevalence of food insecurity.®* The tools with
a single question tended to provide a lower estimate of
prevalence compared with multi-item tools.>*” In the
included studies of this review, using FSSM from the USDA
provided lower estimates than using HFIAS tool.*>*> Among
the included studies using different FSSM, lower estimates of
prevalence were reported by the tools with more items,
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Table 4. Dietary outcomes by food security status among university students

Dietary outcomes First author, year Sample size Variable FS® FI° P value Regression models
Total fruits and Bruening, 2016°° 209 Mean + SD daily 3.78 + 2.52 328 4+ 2.23 14¢ N/R?
vegetables servings
(n = 12,007) 5+ servings/d 35% 24% 14¢ OR" = 0.58 (0.30-1.13)¢
Bruening, 2018%° 1138, 555, >4 servings/d (time 43%, 40%, 45%, 45% 34%, 29%, 44%, 35% <.01 at time 1°¢ OR = 1.08 (0.72-1.62);
428, 400 1-4) OR = 0.86 (0.58-1.25)"
(time 1-4) >2 cups/d (time 1-4) 58%, 52%, 58%, 48% 56%, 42%, 51%, 41% NS OR = 1.11 (0.73-1.67);
OR = 0.76 (0.52-1.12)"
Farahbakhsh, 2017 58 Mean + SD daily Nonseverely FV: Severely Fl: .009° N/R
intake (cup) 297 +1.21 212 +1.04
Hall, 2019°* 3030 Consumption of High/marginal FS Low/very low FS <.001" N/R
vitamin A rich 48.1% 34.4%
fruits and
vegetables

Consumption of High/marginal FS Low/very low FS <.001" N/R
other fruits and 76.2% 61.4%
vegetables

Martinez, 2019*° 8705 Mean (SD) daily 2.50 (1.41) 2.00 (1.28) <.001¢ B =16
servings
Mirabitur, 2016 514 Mean (95% Cl) daily High FS 4.9 (4.6-5.2),  Low 4.5 (4.1-4.9), very 01¢ N/R
servings marginal 4.0 (3.6- low 4.3 (3.6-5.0)
4.5)

Mean (95% Cl) daily High FS 5.0 (4.6-5.5), Low 5.1 (4.6-5.6), very .56° B =—.35(—1.18 to 0.48);
servings in marginal 4.5 (3.7- low 5.5 (4.1-6.9) 6 =.19 (—0.50 to
housing with food 5.3) 0.88); 8 = .61 (—0.78
provision to 2.01)™

Mean (95% Cl) daily High FS 4.8 (4.5-5.2), Low 4.1 (3.4-4.7), very .002°¢ f=-109(-1.72 to
servings in marginal 3.7 (3.1- low 3.9 (3.1-4.7) —0.46)*%; f = —.74
housing without 4.3) (—1.44 to —0.03)%;
food provision 6 =—-.62(-1.56to

032)"
Fruits (n = 2,858) Chaparro, 200732 395 Mean (SE) daily High FS 1.3 (0.08), Low 0.8 (0.11), very 038" N/R
intake (cup) marginal 1.2 (0.13) low 1.0 (0.21)

Meet/exceed High FS 31%, Low 9%, very low .003°¢ N/R

recommendation® marginal 27% 13%
Gallegos, 2014* 810 >2 servings/d 53.4% 33.8% <.01°¢ OR = 0.65 (0.45-0.95)"
Leung, 2019°® 754 Mean (SE) daily High FS 0.94 (0.02), Low 0.77 (0.03), very ~ N/R RD? = 1.03 (0.94-1.11);
intake (cup) marginal 0.94 low 0.86 (0.04) RD = 0.83 (0.76-0.90)%;
(0.04) RD = 0.91 (0.83-0.99)"

(continued on next page)
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Table 4. Dietary outcomes by food security status among university students (continued)

Dietary outcomes First author, year Sample size Variable Fs® FI° P value Regression models

Lunan, 2020** 222 3+ times/d, 0-2 33.6%, 63.9% 17.5%, 76.7% .009° N/R
times/d

McArthur, 2018" 456 Mean intake (d/wk) 47 48 NS¢ N/R

Paola, 2018 221 Mean + SD dietary FI without hunger: FI with hunger: 2.24 .058¢ N/R
quality scores® 1.82 £ 0.751 + 0.687

Vegetables Chaparro, 2007°2 395 Mean (SE) daily High FS 1.6 (0.07), Low 1.3 (0.12), very NS" N/R
(n = 2,858) intake (cup) marginal 1.5 (0.10) low 1.3 (0.22)
Meet/exceed High FS 14%, Low 7%, very low 4%  NS° N/R
recommendation® marginal 8%

Gallegos, 2014* 810 >4 servings/d 46.6% 28.0% <.01° OR = 045 (0.33-0.61)°

Hall, 2019°3 3030 Consumption of dark  High/marginal FS Low/very low FS <.001" N/R
green leafy 41.7% 27.8%
vegetables

Leung, 2019°® 754 Mean (SE) daily High FS 1.43 (0.02), Low 1.34 (0.03), very  N/R RD = 1.03 (0.99-1.08);
intake (cup) marginal 0.94 low 1.41 (0.03) RD = 0.95 (0.91-1.00)%;

(0.04) RD = 0.99 (0.94-1.03)"

Lunan, 2020** 222 3+ times/d, 0-2 26.9%, 70.6% 19.4%, 74.8% NS¢ N/R
times/d

McArthur, 2018 456 Mean intake (d/wk) 48 49 NS¢ N/R

Paola, 2018* 221 Mean + SD dietary FI without hunger: Fl with hunger: 2.03 017¢ N/R
quality scores® 145 + 1.036 + 0713

Grains (n = 3,950) Bruening, 2018% 1138, 555, Whole grains > 0.65 54%, 46%, 48%, 44% 46%, 40%, 47%, 50% NS© OR = 1.00 (0.68-1.46);
428, 400 oz/d (time 1-4) OR = 1.07 (0.74-1.53)"
(time 1-4)

Chaparro, 2007°? 395 Mean (SE) daily High FS 3.2 (0.12), Low 2.3 (0.18), very .003" N/R
intake (0z) marginal 3.1 (0.22) low 3.0 (0.40)

Meet/exceed High FS 6%, marginal ~ Low 7%, very low 4% .0003¢ N/R
recommendation® 10%

Farahbakhsh, 2017%* 58 Mean =+ SD daily Nonseverely FI: 1.48 Severely FI: 242 + .158¢ N/R
intake (oz)—whole + 1.54 2.94
grains

Hall, 2019°3 3030 Consumption of High/marginal FS Low/very low FS N/R N/R
starches 93.3% 89.8%

Leung, 2019°® 754 Mean (SE) daily High FS 0.77 (0.02), Low 0.78 (0.05), very  N/R RD = 1.08 (0.99-1.19);
intake (0z)—whole marginal 0.80 low 0.70 (0.03) RD = 1.02 (0.93-1.12);
grains (0.04) RD = 0.91 (0.83-1.00)*

Lunan, 2020 222 3+ times/d, 0-2 45.5%, 52.1% 31.1%, 63.1% .045¢ N/R
times/d

(continued on next page)
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Table 4. Dietary outcomes by food security status among university students (continued)

Dietary outcomes First author, year Sample size Variable Fs® FI° P value Regression models
Meat/other protein Chaparro, 2007%* 395 Mean (SE) daily High FS 2.5 (0.13), Low 2.2 (0.21), very NS" N/R
foods (n = 838) intake (0z) marginal 2.5 (0.24) low 1.7 (0.37)
Meet/exceed High FS 5%, marginal ~ Low 4%, very low 4%  NS° N/R
recommendation® 6%
3030 Consumption of High/marginal FS Low/very low FS <.001" N/R
meat and fish 76.1% 61.7%
Consumption of High/marginal FS Low/very low FS 1.1%  N/R N/R
organ meat 1.4%
Consumption of eggs  High/marginal FS Low/very low FS N/R N/R
43.1% 34.4%
Consumption of High/marginal FS Low/very low FS N/R N/R
legumes, nuts, and 44.4% 36.1%
seeds
222 3+ times/d, 0-2 26.9%, 69.7% 29.1%, 65.0% NS¢ N/R
times/d—meat,
seafood, poultry
3+ times/d, 0-2 29.4%, 67.2% 33.0%, 61.2% NS¢ N/R
times/d—other
protein
221 Mean =+ SD dietary FI without hunger: FI with hunger: 1.69 840° N/R
quality scores® 1.64 + 0.674 + 0.776
Dairy (n = 3,950) Bruening, 2018% 1138, 555, >1.5 cups/d (time 60%, 52%, 40%, 45% 59%, 47%, 43%, 42% NS© OR = 1.27 (0.84-1.92);
428, 400 1-4) OR = 0.81 (0.55-1.19)"
(time 1-4)
Chaparro, 2007%? 395 Mean (SE) daily High FS 1.5 (0.07), Low 1.0 (0.13), very 064" N/R
intake (cup)—dairy marginal 1.3 (0.13) low 1.1 (0.28)
Mean (SE) daily High FS 0.2 (0.03), Low 0.1 (0.08), very NS N/R
intake (cup)—soy marginal 0.3 (0.06) low 0.1 (0.07)
milk
Meet/exceed High FS 18%, Low 8%, very low .009¢ N/R
recommendation® marginal 16% 17%
3030 Consumption of milk ~ High/marginal FS Low/very low FS <.001" N/R
and milk products 83.0% 70.4%
Farahbakhsh, 2017** 58 Mean =+ SD daily Nonseverely F: 1.72  Severely FI: 1.32 + .054¢ N/R
intake (cup) + 0.70 0.81
754 Mean (SE) daily High FS 1.64 (0.03), Low 1.52 (0.05), very N/R RD = 1.02 (0.96-1.08);

intake (cup)

marginal 1.62
(0.05)

low 1.68 (0.07)

RD = 0.94 (0.89-1.00);
RD = 1.00 (0.94-1.06)"

(continued on next page)
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Table 4. Dietary outcomes by food security status among university students (continued)

Dietary outcomes First author, year Sample size Variable FS® FI° P value Regression models
Lunan, 2020°* 222 3+ times/d, 0-2 29.4%, 67.2% 24.3%, 69.9% NS¢ N/R
times/d
Fat (n = 616) Chaparro, 2007%* 395 Mean (SE) daily High FS 1.6 (0.11), Low 1.5 (0.36), very NS" N/R
intake (tsp) marginal 1.4 (0.14) low 1.8 (0.40)
Paola, 2018 221 Mean =+ SD dietary FI without hunger: FI with hunger: 1.49 201°¢ N/R
quality scores’— 1.82 £+ 0.603 + 0.833
butter or
margarine
seasoning
Discretionary foods" Chaparro, 2007%* 395 Mean (SE) daily High FS 0.2 (0.03), Low 0.2 (0.07), very NS" N/R
(n = 616) intake (package)— marginal 0.2 (0.05) low 0.2 (0.14)
saimin soup"
Paola, 2018" 221 Mean =+ SD dietary FI without hunger: FI with hunger: 0.78 .599¢ N/R
quality scores®— 091 + 0.539 + 0.784
snack chips or
crackers
Sweets (n = 4,627) Bruening, 2018°° 1138, 555, Added sugars > 16 52%, 44%, 35%, 40% 51%, 46%, 39%, 35% NS¢ OR = 1.10 (0.73-1.67);
428, 400 tsp/d (time 1-4) OR = 0.91 (0.61-1.34)"
(time 1-4)
Chaparro, 2007%? 395 Mean (SE) daily High FS 1.1 (0.08), Low 1.3 (0.22), very NS" N/R
portion—sweets marginal 1.3 (0.15) low 1.3 (0.32)
Mean (SE) daily High FS 0.9 (0.06), Low 1.1 (0.21), very NS N/R
portion—desserts marginal 1.1 (0.12) low 0.5 (0.13)
Farahbakhsh, 2017* 58 Mean + SD daily Nonseverely FI: 1524 Severely FI: 13.45 + 422° N/R
intake (tsp)— + 8.58 7.81
added sugar
Leung, 2019°® 754 Mean (SE) daily High FS 14.8 (0.24), Low 14.6 (0.50), very  N/R RD = 1.05 (1.00-1.11);
intake (tsp)— marginal 15.1 low 16.1 (0.46) RD = 1.00 (0.95-1.05);
added sugar (0.34) RD = 1.08 (1.02-1.14)*"
Lunan, 2020** 222 3+ times/d, 0-2 21.8%, 74.8% 28.2%, 66.0% NS¢ N/R
times/d
McArthur, 2018 456 Mean intake (d/wk) 42 39 NS¢ N/R

(continued on next page)
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Table 4. Dietary outcomes by food security status among university students (continued)

Dietary outcomes First author, year Sample size Variable Fs® FI° P value Regression models

Paola, 2018 221 Mean + SD dietary Fl without hunger: FI with hunger: 0.77 851° N/R
quality scores® 0.73 + 0.467 + 0.763

SSBs" (n = 3,496) Bruening, 2018°° 1138, 555, Added sugar from 61%, 58%, 47%, 54% 63%, 59%, 50%, 54% NS¢ OR = 0.95 (0.63-1.45);
428, 400 SSBs > 6 tsp/ OR = 0.90 (0.60-1.34)"
(time 1-4) d (time 1-4)

Leung, 2019°® 754 Mean (SE) daily High FS 5.9 (0.16), Low 5.9 (0.32), very N/R RD = 1.10 (1.02-1.18);
intake (tsp)— marginal 6.0 (0.20) low 7.2 (0.33) RD = 1.02 (0.95-1.10);
added sugar from RD = 1.21 (1.12-1.30)*"
SSBs

Paola, 2018 221 Mean + SD dietary FI without hunger: FI with hunger: 0.70 .581°¢ N/R
quality scores’— 0.55 + 0.688 + 0.867
sodas or sweet
teas

Alcohol (n = 3,125) Bruening, 2016>° 209 Binge drinking in 38% 37% >.99¢ OR = 0.93 (0.49-1.79)¢
past 2 wk

Bruening, 2018%° 1138, 555, Drink alcohol ever 71%, 62%, 57%, 57% 74%, 72%, 65%, 62% NS© OR = 1.09 (0.66-1.83);

428, 400 (time 1-4) OR = 1.27 (0.78-2.08)"
(time 1-4) Binge drinking (time 37%, 38%, 39%, 38% 41%, 50%, 43%, 40% NS¢ OR = 0.94 (0.57-1.56);
1-4) OR = 1.33 (0.83-2.13)"

Chaparro, 2007%* 395 Mean (SE) daily High FS 0.4 (0.07), Low 0.5 (0.16), very NS" N/R
portion—alcohol marginal 0.7 (0.15) low 0.2 (0.11)

Fiber (n = 3,333) Bruening, 2018%° 1138, 555, >15 g/d (time 1-4) 52%, 44%, 42%, 40% 53%, 33%, 45%, 36% NS¢ OR = 1.05 (0.68-1.63);
428, 400 OR = 0.88 (0.58-1.34)"
(time 1-4)

Farahbakhsh, 2017** 58 Mean =+ SD daily Nonseverely FI: 18.72  Severely FI: 16.11 + 197¢ N/R
intake (g) + 743 6.82

Leung, 2019%8 754 Mean (SE) daily High FS 16.6 (0.18), Low 16.1 (0.30), very N/R RD = 1.02 (0.99-1.06);
intake (g) marginal 16.6 low 16.2 (0.29) RD = 0.98 (0.95-1.02);

(0.27) RD = 0.97 (0.93-1.00)"

(continued on next page)
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Table 4. Dietary outcomes by food security status among university students (continued)

Dietary outcomes First author, year Sample size Variable FS® FI° P value Regression models
Calcium (from Bruening, 2018%° 1138, 555, >900 mg/d (time 1- 65%, 52%, 44%, 44% 59%, 51%, 49%, 47% NS¢ OR = 1.21 (0.77-1.90);
diet alone) (n = 428, 400 4) OR = 0.98 (0.64—1.49)h
3,333) (time 1-4)
Farahbakhsh, 2017* 58 Mean + SD daily Nonseverely FI: Severely Fl: 790.61 + 076° N/R
intake (mg) 958.89 + 316.31 359.57
Leung, 2019°® 754 Mean (SE) daily High FS 1007 (10.6), Low 954 (18.1), very N/R RD = 1.02 (0.99-1.05);
intake (mg) marginal 996 (20.1) low 1023 (23.2) RD = 0.96 (0.93-0.99)%;
RD = 0.99 (0.96-1.03)"
Breakfast (n = 2,730) Bruening, 2016>° 209 Mean + SD 3.94 4+ 2.58 296 + 2.35 01°
consumption (d/
wk)
4+ d/wk 50% 31% 01°¢ OR = 0.41 (0.22-0.77)*¢
Bruening, 2018%° 1138, 555, > 4 times/wk (time 1- 63%, 55%, 64%, 53% 46%, 36%, 51%, 35% <.01 at time 1, OR = 1.03 (0.68-1.54);
428, 400 4) 2, 4° OR = 0.67 (0.46-
(time 1-4) 0.99)*"
Evening meal (n = Bruening, 2018%° 1138, 555, 7 times/wk (time 1-4)  88%, 84%, 88%, 85% 74%, 71%, 78%, 66% <.01 at time 1- OR = 0.93 (0.58-1.49);
2521) 428, 400 4° OR = 0.55 (0.36-
(time 1-4) 0.86)*"
Skipping meals (n =  McArthur, 2018 456 Skip breakfast 52.4% 62.3% N/R N/R
456) Mean Meal Skipping 6.3 + 141, range 3-9 5.8 + 1.60, range 3- <.01° N/R
Scale scores” 10
Home-cooked meal Bruening, 2016>° 209 Mean =+ SD 1.95 + 2.15 1.17 £ 1.78 01¢ N/R
(n = 431) consumption (d/
wk)
2+ d/wk 43% 22% <.01°¢ OR = 0.34 (0.16-0.72)**9
Lunan, 2020>* 222 2+ times/d, < 1 38.7%, 57.1% 33.0%, 61.2% 429° N/R
time/d—food
preparation for self
2+ times/d, < 1 5.9%, 89.9% 5.8%, 88.3% .989°¢ N/R

time/d—food
preparation for
others

(continued on next page)
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Table 4. Dietary outcomes by food security status among university students (continued)

Dietary outcomes First author, year Sample size Variable Fs® FI° P value Regression models
Fast food (n = Bruening, 2016°° 209 Mean + SD 132 4+ 144 181 + 1.77 04° N/R
12,112) consumption (d/
wk)
2+ d/wk 32% 45% .09¢ OR = 1.63 (0.87-3.06)°
Bruening, 2018%° 1138, 555, >2 times/wk (time 1- 26%, 16%, 23%, 22% 31%, 23%, 30%, 30% NS¢ OR = 1.06 (0.68-1.65);
428, 400 4) OR = 1.25 (0.83—1.88)h
(time 1-4)
Hege, 2020%’ 1632 Food sources: fast 31% Low FS 32%, very low  N/R N/R
food FS 42%
Martinez, 2018'* 8705 Food sources: fast- 9% 20% <.001° N/R
food restaurant
(often/very often)
McArthur, 2018 456 Mean consumption 4.1 39 NS¢ N/R
(d/wk)
Paola, 2018" 221 Mean =+ SD dietary FI without hunger: FI with hunger: 1.26 .958°¢ N/R
quality scores® 1.27 + 0.647 + 0.951
Takeaway/eating Abu, 2019% 173 Mean + SD 21425 19 + 2.1 662" N/R
out (n = 983) frequency of
eating out (times/
wk)
Median (IQR) 1.0 (0.0-3.0) 1.0 (1.0-3.0) 662" N/R
frequency of
eating out (times/
wk)
Gallegos, 2014% 810 Never, 1-2 times/wk, 40.6%, 21.5%, 37.5% 44.9%, 19.3%, 35.7% 53¢ N/R
3+ times/wk—
takeaway
consumption
Overall dietary Abu, 2019% 173 Dietary diversity (<5 20.0% 15.5% .540° N/R
pattern (n = food groups)
1,025) Chaparro, 2007** 395 Amount of food High FS 14%, 79%, Low 11%, 66%, 23%; .007¢ OR = 2.95 (1.42-6.16)**

eaten the day
before the survey
(less than usual,
usual, more than
usual)

7%; marginal 21%,
69%, 10%

very low 30%, 60%,
10%

(continued on next page)
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Table 4. Dietary outcomes by food security status among university students (continued)

Dietary outcomes First author, year Sample size Variable Fs® FI° P value Regression models
Hall, 2019°3 3030 Diet Diversity Score High/marginal FS Low 21%, 17%, 10%; N/R N/R
(low, moderate, 51%, 70%, 83% very low 27%, 13%,
high) 6%
Paola, 2018 221 Mean + SD dietary Single visitor: 10.79 Recurrent visitor: .206¢ N/R
quality overall + 3.013 11.36 £ 3.369
scores®
Theodoridis, 2018* 236 Mean (95% Cl) 6.67 (6.13-7.20) Mildly FI—6.80 (6.20- N/R 6 = .07 (—0.75 to 0.89);

Mediterranean

7.40); moderate

8 = .15 (0,60 to

Diet Adherence
Screen index

FI—6.87 (6.37-
7.36); severe Fl—
5.87 (5.50-6.24)

0.89); f = —.74 (—1.40
to —0.09)*

°FS = food secure.

°F| = food insecure.

“Difference assessed by t test.

N/R = not reported.

“Difference assessed by x? test.

fOR = odds ratio

9Model controlled for sex, age, race/ethnicity, meal plan, Pell Grant status, highest parental education, and clustering within residence hall.

"OR (99% CI) from structural equation models with prediction of reported outcomes from previous and concurrent Fl; adjusted for gender, race/ethnicity, Pell grant status, and residence hall group.

NS = not significant.

Nonseverely FI = a combination of FS and moderately Fl.

“Did not report the method of statistical analysis.

'8 coefficient; controlling for race/ethnicity, sex, being a financial aid recipient, number of hours worked for pay, and an being undergraduate student, and campus affiliation.

™ coefficient (95% Cl), compared the percentage difference between each group (ie, marginal, low and very low FS, respectively) and the reference group (ie, high FS); controlling for gender, race/ethnicity, degree, and car access.
"Difference assessed by analysis of variance.

°Recommendations in MyPyramid, a food guidance released by the US Department of Agriculture in 2005.

POR (95% CI); fruit intakes—adjusted for equivalised household income, housing tenure, suspended/compromised studies, perceived general health and vegetable intakes; vegetable intakes—adjusted for equivalised household income, perceived
general health, fruit intakes.

9RD = relative difference.

"RD (95% Cl), compared the percentage difference between each group (ie, marginal, low and very low FS, respectively) and the reference group (ie, high FS); adjusted for age, sex, race/ethnicity, degree type, first-generation college student, and
financial aid.

*Lower sum scores reflected a healthier diet and higher scores reflected poor diet quality; food quality scores for individual food intakes—compared the difference between FI with and without hunger; overall diet quality score—compared the
difference between single and recurrent visitors of the campus food pantry.

‘Discretionary foods: foods that are high in added salt, added sugar, and added saturated fat and low in fiber and do not form one of the daily recommended food groups.”*

“Saimin soup = dried, fried noodle product.

SSB = sugar-sweetened beverage.

“Meal Skipping Scale scores out of a possible 12 points.

*IQR = interquartile range.

YOR (95% Cl); unadjusted.

“B coefficient (95% Cl), compared the difference between each group (ie, mildly, moderate and severe Fl, respectively) and the reference group (ie, FS); adjusted for gender, age, and educational level.

*P < 0.05.

*P < 001,

P < 0.001.
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Main Food Groups Other Foods Nutrients Meal Patterns
Total fruits Meat/ Sugar- Home- Overall
and other Discretionary sweetened Evening Skipping cooked Fast Takeaway/ assessment
vegetables Fruits Vegetables Grains protein Dairy Fat foods” Sweets beverages Alcohol Fiber Calcium Breakfast meal meals meal food eating out of diet
Not O
significant
o
O | §
| & o | | o <o
O .,» O .;h .;.4 O O .u O . .;:‘ O .uv .»; e
| & [ 38 | B [ & [ 3 [ 28 [ J | | [ J [ J | [ B | | | |
Negative ® o o> P o ° ®- ®- "B T ™ m- o @
impacts - -
[ B - [ [ B [ L&
[E o [ o= [E
o "D

“Foods that are high in added salt, added sugar, and added saturated fat and low in fiber.”

& = food bank clients.

< = nonrandom sample.

“@ = random sample.

Overall diet quality, assessed by an adaptation of the 8-item Starting the Conversation tool."”*”

"Dietary diversity, assessed by a validated dietary diversity scale for measuring the minimum dietary diversity for women.**"
90verall amount of food eaten on the day before the survey.

"Mediterranean Diet Adherence Screen index.*"

Figure 4. The relationship between food insecurity and dietary outcomes among university students from a systematic review (n = 14). Findings in this figure include 14
studies; 2 studies®**” were excluded due to poor quality after quality assessment by the Joanna Briggs Institute critical appraisal tool.

HOHVY3IS3yd



RESEARCH

which was consistent with a previous systematic review in
the US university students.®® Also, different thresholds were
applied to classify food insecurity in the various instruments
and studies. For example, the USDA coding scheme classified
food insecure by using a threshold of 2 affirmative responses
to the 6-item FSSM and 3 affirmative responses to the 10-
item and 18-item tools, while the Health Canada scoring
system used a threshold of 2 affirmative responses to the 10-
item FSSM.®%7% Previous research found university students
interpreted food security questions differently with the
theoretical dimensions of the survey module.*® Therefore,
misclassification bias might be introduced when measuring
food insecurity in university students by using the tools for
the general population, which may in turn compromise the
estimation of the association between food insecurity and
dietary outcomes in this population. Further validation and
modification of food security survey items for university
students is indicated.*”"*°

From the included studies that listed dietary outcomes in
university students with high, marginal, low, and very low
food security, the most food-insecure group (ie, very low food
security) might not always experience the poorest outcomes,
and poor dietary outcomes were shown in several food
insecure categories. For example, Mirabitur et al found the
marginally food-secure students consumed the least fruits
and vegetables compared with other groups.*! Students
experiencing very low food security ate the highest amount
of added sugars but not the least amount of healthy foods
such as grains and dairy products.>**® Another qualitative
study found students with low food security were more likely
to opt for fast foods or skip meals when they were short of
money and time, whereas very low food-secure students may
not eat anything for the whole day.”! Responses to different
levels of food insecurity might be varied in different student
samples. In the United States, differences in the prevalence of
food and housing insecurity were found by institution types,
that is, 2-year (community) college students were more likely
to be food and housing insecure than students at 4-year in-
stitutions.”>”> Prior research showed the differences in the
prevalence and associated characteristics of food insecurity
between undergraduates and graduates.? University students
with different characteristics might react differently to food
insecurity and contribute to varied outcomes in their diet, but
the current evidence does not allow this differentiation.

Students with food insecurity may tend to purchase dis-
counted or cheaper foods and drinks with better value for
money but poor nutritional quality due to financial diffi-
culties."****> The cost of tuition fees, housing, and other
utilities often leaves a limited budget for foods, especially
among students living off campus and away from parents.>”
In many high-income countries, the costs of fresh produce
and healthy food choices (eg, salads) are comparatively
higher than fast foods and convenience options per calorie,
and food prices are continuously increasing.”*’> Adhering to
the Mediterranean diet was also connected with higher food
costs.*> Moreover, young adults have more concerns about
the prices of fruits and vegetables compared with the older
generation.”® Consequently, food-insecure students were
more likely to sacrifice food quality to save money and often
chose less-healthy options.™*

The provision of foods in their accommodations may have
protective effects on the diet quality of food-insecure
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students. Lower intakes of fruits and vegetables were re-
ported in students with marginal and low food security who
live in accommodations that provided no foods compared
with highly food-secure students, but this difference was not
observed in students living in housing that provided foods.*’
Less concern in the cost of each meal and more convenient
access to fruits and vegetables may contribute to healthier
food consumption among students with low food security.
Nevertheless, on-campus meal plans (include a fixed number
of prepaid meals in dining halls per week) may not be
associated with a lower risk of food insecurity.>*>*%’” In a US
university, food insecurity was still reported by 26% of the
students who purchased an unlimited meal plan on campus
but the reasons remained unclear.”®

Lower self-efficacy in cooking and pessimistic attitudes to
food preparation were observed in food-insecure students.*®
Limited access to the kitchen and storage facilities also
inhibited the opportunities for them to prepare their own
foods.* In addition to the time for study, a significant pro-
portion of students with food insecurity had to take full-time
or part-time jobs to support themselves,>>*%*? and thus they
may not have enough time for grocery shopping and cooking.
However, food preparation in young adults has been found to
be associated with healthier dietary quality in some
studies.”® 8!

Food assistance programs are available for vulnerable
groups among the general population in several countries.
Participants of the Supplemental Nutrition Assistance Pro-
gram (SNAP), the largest federal food relief program in the
United States, were able to achieve sufficient energy intake
although no improvements in their diet quality were
observed.®? The largest food bank network in Israel that
offered more perishable and nutrient-dense food items re-
ported healthier diets among their users.2> The Special Sup-
plemental Nutrition Program for Women, Infants, and
Children in the United States also found positive long-term
impacts on the diet quality of recipient families after they
provided more fruits, vegetables, and whole grains but fewer
items with high saturated fat.3* In other countries included in
this review (Australia, Canada, and Greece), there is no na-
tional food assistance program run by governments. How-
ever, the Canadian government announced an Emergency
Food Security Fund to support food banks and food rescue
organizations in the country during the COVID-19
pandemic.®®

University students have little access to some of these
food assistance programs. For example, the eligibility of
university students for the SNAP program is restricted in the
United States and the need for expansion has been
revealed.®® University students aged 18 to 49 years enrolled
in more than 50% of the full-time student load were ineli-
gible for SNAP unless they met 1 of the exemptions (eg,
work at least 20 hours per week, take care of a dependent
child aged less than 6 years) and all other general eligibility
requirements (eg, limits on incomes and household
types).5587 A temporary expansion of exemptions due to the
COVID-19 pandemic has been enacted in 2021, and some
state-level policies related to SNAP eligibility have also been
progressed.®3%° To help students who are experiencing food
insecurity, many universities in the United States and Can-
ada have implemented food pantries on campus. However,
the awareness of available food assistance services remained
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low and social stigma may prevent students from accessing
free products from food banks.’®°! Culturally appropriate
foods should be incorporated to fill the needs of students
from different countries and backgrounds.®® The provision
of food pantries often had limited availability of fresh food
options and were not nutritionally adequate.®>°> The
effectiveness of food assistance on campus still requires
more research to assess if the programs are beneficial for the
health and nutritional status of food-insecure students and
to discern what improvements to campus food banks are
indicated.

Strengths and Limitations

A strength of this review is that it included the search of both
academic databases and gray literature by using compre-
hensive search strategies with the assistance of an academic
librarian. Another strength is that the quality of the included
studies was assessed and rated by 2 reviewers independently.
However, this review has some limitations. Studies in other
languages were excluded. A quantitative synthesis of the
associations between food insecurity and dietary outcomes
was not able to be performed due to the large variations in
the methods of included studies. The majority of included
studies were cross-sectional designs, and thus the direction
of the association between the exposure and dietary out-
comes cannot be determined.

Implications

The findings from included studies varied, possibly due to
the use of different dietary and food security measurement
tools across studies, and it was therefore not possible to
reach a consensus. University students can be vulnerable to
food insecurity and appeared to consume a less healthy
diet as a coping mechanism. Fruits, vegetables, and whole
grains were often omitted when experiencing food inse-
curity. The association between food insecurity and dietary
quality among university students deserves further explo-
ration through measurement tools that are tailored more
closely to this population. Researchers in this field need to
achieve a consensus on the appropriate and validated tools
that can be used in university students to assess their diet
quality and food security status more accurately. More
studies will be needed to investigate how food insecurity
and coping strategies affect the dietary patterns by differ-
entiating the characteristics of university students and the
severity level of food insecurity. Current estimates of food
insecurity may be increasing due to the COVID-19
pandemic,®® but the long-term impact of the pandemic
once the world recovers is uncertain. More longitudinal
studies would be required to determine the long-term
impacts of food insecurity on the nutritional health of
university students.

CONCLUSIONS

Lower diet quality has been found in food-insecure university
students, including less consumption of fruits and vegetables,
less frequent breakfast and evening meals, and more con-
sumption of fast foods and added sugars compared with
food-secure students, but these findings were not consis-
tently significant across studies. Further evidence from more
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rigorous methods of dietary assessment for this population
and using better study designs would be needed to confirm
the association between food insecurity and diet quality
among university students. In the meantime, current study
findings suggest that universities should continue to priori-
tize programs and policies that address the nutritional needs
of food-insecure students.
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Table 1. Search strategy in MEDLINE (Ovid) for a systematic review of the association between food insecurity and dietary
outcomes in university students, searched in July 2020

Group Search Query Results
Tertiary education 1 Universities/ 40,838
2 (education adj2 (technical or higher or further or continu®)).tw. 40,355
3 (TAFE or polytechnic* or college* or universit* or campus*).tw. 464,653
4 (tertiary or post secondary or postsecondary or postgraduate* or 540,288
undergraduate* or graduate* or higher degree or PhD or doctor* or
diploma* or master* or hono?r* or UG or PG).tw.
5 or/1-4 989,514
Students 6 exp Students/ 128,022
7 student*.tw. 278,225
8 6 or7 312,431
Population 9 5and 8 122,874
Food security 10 exp Food Supply/ 12,827
1 Food Assistance/ 1061
12 Hunger/ 5373
13 (food adj2 (secur* or insecur* or sufficien* or insufficien* or access* or 35,837
availab* or supply or supplies or use* or usage or utilisation or
utilization or stability or adequa* or resource* or price* or cost* or
quantity)).tw.
14 (food adj2 (bank* or pantr* or relief* or hamper* or stamp* or 1919
assistance or provision*)).tw.
15 (food adj15 poverty).tw. 1131
16 (hunger* or hungry).tw. 11,070
17 or/10-16 56,713
Final 18 9 and 17 411
Countries® China Argentina Peru South Africa
India Korea, Rep. Italy Morocco
United States Germany Australia Netherlands
Brazil Egypt, Arab Republic Saudi Arabia Greece
Indonesia Bangladesh Ukraine Kazakhstan
Turkey France Canada Kenya
Mexico Colombia Poland Dominican Republic
Iran, Islamic Republic United Kingdom Algeria Romania
Japan Spain Malaysia Belgium
Philippines Pakistan Chile Ghana
Search terms” (“food security” OR “food insecurity” OR “food access”) AND (“diet quality” OR “dietary intake”) AND
(student) AND (college OR university)
@Forty countries with the highest number of tertiary education students based on the enrolment data in 2017 from World Bank
Education Statistics®’; used for site search in Google Scholar.
PUsed in Google Scholar and Mednar.

Figure 1. Gray literature search plan for a systematic review of the association between food insecurity and dietary outcomes in
university students.
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4.5 Conclusion to chapter

There was an association between food insecurity and poorer dietary outcomes among
university students in some existing studies. However, the association between the overall diet
quality and food security status was rarely investigated in university students, especially
lacking comparisons between domestic and international students. This will be examined in a
quantitative study (Chapter Seven) and this area may require more research. Primary research
projects in this thesis will be presented in the following three chapters, starting with the

qualitative study (Chapter Five).
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4.6 Systematic review update

To capture the most recent studies in the association between food insecurity and dietary
outcomes among tertiary education students, an updated search was conducted in MEDLINE
using the same search strategy to identify studies published since July 2020 until September
2022. The same eligibility criteria were used for the study selection to include studies

differentiating dietary outcomes by food security status among tertiary education students.

The search identified 213 new records and no additional article was found from the hand search
of the reference lists of included studies. The first screening of titles and abstracts was
conducted based on the eligibility criteria, and 189 records were excluded. The second
screening of full text was then conducted for 24 studies, and 17 studies were excluded with

reasons shown in Figure 5. Finally, seven articles were included in this update.t”’
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Figure 5. PRISMA flow diagram of record identification and study selection in the updated

search for the systematic review of the association between food insecurity and dietary

outcomes in university students.

Of seven included studies, six*"*%" were from the US with another one from Brazil.> Six studies

were conducted among university students,>7 which was consistent with all included studies

in the original review. One study was conducted among students attending two- and four-year

colleges and universities in the US.* Key demographic characteristics of participants in the

included studies are shown in Table 5. Participants were predominantly female and

undergraduate students.
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Most included studies were cross-sectional surveys,°>7 and two studies were collected
during the COVID-19 pandemic.?® To assess food security status, five studies from the US
used either the six-item short form FSSM (n=3)2%" or 10-item Adult FSSM (n=2)* from the
USDA, and another one used a validated two-item screener.* The Brazilian study used a
validated 14-item Brazilian food insecurity scale.> Most studies?’ used validated dietary
assessment tools and one study* used self-developed questions but the content validity was
examined and the questions were pilot tested. More details of the methods used by the
included studies and the prevalence of food insecurity among tertiary education students in

each study can be seen in Table 6.
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Table 5. Demographic characteristics of study populations in the included studies (n=7) of food insecurity and dietary outcomes in university

students, from the updated search.

) Gender .
F'rs'_[ author, Age (% Race/Ethnicity Level of Marital Living status Financial support Employment status
year; country  (years) female) study status
Boone,' 2021; Mean 65 76.1% non- 100% UG® N/R° 42.5% on campus 49.1% received 42.3% employed
us? 19.5 Hispanic White financial aid
Davitt,? 2021;  Mean 61 82% non- 82% UG 17% married  53% living at home with 67% received 53% employed, 21%
us 21.4 Hispanic White or parents/guardians, 47% financial aid lost job in past 4
cohabitating  living on their own (alone or weeks
with roommates or a partner)
El Zein3 64.4%  69.6 47.8% non- 100% UG  40.8%ina 47.6% on campus 60.1% received Pell 63.0% employed
2020; US 20-21 Hispanic White relationship Grant®
Laska,*2021; 71% 66 77% non- 84% UG 16% married  40% rent, 27% residence N/R N/R
UsS 18-24 Hispanic White hall, 16% parent’s home,
14% own a house
Maciel,® 2022; Median 66.6 61.0% White 100% UG  N/R N/R 48.0% reported less N/R
Brazil 22.0 income with the
pandemic
Mei b 2021; Mean 48.0 55.2% non- 100% UG N/R N/R 23.1% received Pell N/R
us 18.5 Hispanic White Grant
Ryan,” 2022; Mean 81 28% non- 100% UG  N/R N/R N/R N/R
UsS 20.1 Hispanic White

aUS = the United States; ® UG= undergraduates; ¢ N/R = not reported; ¢ Pell Grant: federal financial aid supporting undergraduate students in the United States.
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Table 6. Methods of sampling and data collection, and the prevalence of food insecurity among university students in the included studies (n=7),

from the updated search.

Exposure Primary Outcomes
First author, Study Sample sampling _ _ i _ _ _ _ Fundin
year; country design size Food insecurity Food insecurity ~ Dietary measurement Dietary variables Y
measurement tool prevalence tool assessed
Boone,! 2021;  Cross- 226 Random 10-item USDAP Low/very low Self-developed questions  Consumption of FVe  N/Rf
us? sectional, (second-year  Adult FSSM® FSY: 46% regarding the frequencies /juices, grains/
survey students) of food group cereals, meat/seafood
consumption /poultry, other protein
foods, dairy and
sweets
Davitt,22021;  Cross- 1,434 Convenience 6-item USDA short  Low/very low FS: A validated 10-item food Daily FV and fibre No external funding
us sectional, form FSSM 17% frequency screener for servings
survey fruits, vegetables, and
fibre
El Zein? Cross- 683 Convenience 10-item USDA 25.4% (low FS 26-item validated Daily estimates of Data collected under a
2020; US sectional, (second-year  Adult FSSM 14.3%, very low Dietary Screener FV, added sugars USDA-funded research
survey students) FS 11.1%) Questionnaire from the from SSBs", total project called Get
NCI¢ added sugars, fibre, Fruved
whole grains, dairy (NCT02941497)
products, and
calcium.
Laska,® 2021;  Analysesof 13,720 Random 2-item validated 23.6% Youth Risk Behaviour FV and SSBs intake,  University Grand
us pooled screener often Surveillance System breakfast and fast Challenges Initiative
annual data d for clinical items and self-developed  food frequency
(20152018 used for clinica questions
CSHS) settings
Maciel,® 2022;  Cross- 4,775 Convenience 14-item validated 38.6% (mild Fli The validated diet quality ESQUADA scores CNPgX (grant number
Brazil sectional, Brazilian Fl scale 26.4%, moderate  scale (ESQUADA) categorised into 5 431053/2016-2) and
survey Fl 7.7%, severe FI levels (very poor, CAPES' - Finance

4.5%)

poor, good, very
good, excellent)

Code 001
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Exposure

Primary Outcomes

First author, Study Sample sampling _ _ i _ i i i Fundi
year: country design size Food insecurity Food insecurity ~ Dietary measurement Dietary variables unding
measurement tool prevalence tool assessed
Mei,® 2021; Cross- 1,033 Convenience 6-item USDA short  Low/very low FS:  26-item validated Daily intakes of FV, A grant from Poverty
us sectional, form FSSM 14% Dietary Screener whole grains, dairy, Solutions and the
survey Questionnaire from the added sugars from McNerney Award at
NCI; modified Beverage  SSBs, total SSBs, the University
Intake Questionnaire-15  total added sugars,
calcium, and fibre.
Ryan,” 2022; Cross- 257 Convenience 6-item USDA short  Low/very low FS:  The validated all-day FV  Daily intake of FV, Supported by the
us sectional, form FSSM 41% intake screener; SSBs, and alcohol. University Institute of
survey Beverage Intake Human Development

Questionnaire-15

and Social Change’s
interdisciplinary
working group program

2 US = the United States;  USDA = United States Department of Agriculture; ¢ FSSM = Food Security Survey Module; ¢ FS = food security/secure; ¢ FV = fruits and

vegetables; T N/R = not reported; ¢ NCI = National Cancer Institute; " SSBs = sugar-sweetened beverages; ' CSHS = the Minnesota College Student Health Survey (included
2- and 4-year colleges and universities); | FI = food insecurity/insecure; ¥ CNPq = National Council for Scientific and Technological Development; ' CAPES = CoordenaG
de Aperfeigpamento de Pessoal de N wel Superior — Brasil.
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The quality of each study was assessed using the same critical appraisal tool from the JBI and
the same rating criteria by the candidate. All seven studies were rated as good quality. Four
studies collected the data from a single institution and the representativeness of their sample
was checked by comparing with the characteristics in the total enrolment of the institution,>%67
while three studies collected the data from multiple institutions in the country.®® Two®* out of

seven studies used random sampling and the remaining studies®*°>" used convenience sampling.

Dietary outcomes from new studies are listed by food security status in Table 7. These studies
provided additional significant results in the association between food insecurity and poorer
dietary outcomes. Four studies®>*®’ reported significantly higher intake of sugar-sweetened
beverages and two studies®® reported significantly higher intake of total added sugars in food-
insecure students than food-secure students. Two studies observed significantly lower intake
of fruits and vegetables.®® Negative impacts of food insecurity on the consumption of dairy
products,® fibre intake,® calcium intake,® the frequency of having breakfast,* the frequency of
consuming fast food,* and the overall diet quality® were also observed, but significant results

for each of these outcomes were only reported by one study.

These new studies reinforce the findings from the original systematic review as they added
more evidence for the association between food insecurity and poorer dietary outcomes in
tertiary education students, especially for sugar-sweetened beverages. The impact of food

insecurity on the overall diet quality in tertiary education students requires further investigation.
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Table 7. Dietary outcomes by food security status among university students, from the updated search.

olaigg?rrés Firs;‘:::;chor, Sa}srir;zle Variable FOO?FSSG)C ure Food (‘Fnls)e‘:“ re P value Regression models
Total fruits Davitt,2 2021 1,434 5+ serves/d® 13.7% 12.8% 0.711¢ N/R?
Sggetabl os  ElZein?2020 683 Mean daily intake (cup ecF) 2.2+0.03 1.6 +0.05 0.001 N/R
(n=16,061%) Laska,®2021 13,720 5+ times/d 16% 15% 0.52¢ N/R
Ryan,” 2022 224 < 5 servings/d 90% 90% 0.93¢ AOR =0.84 (0.35-2.03), p > 0.05"
Fruits Boonel!, 2021 226 3+ times/d 34.4% 22.1% N/R N/R
(n=1,259) Mei,® 2021 1,033 Mean daily intake (cup eq) (SE) 1.09 (0.02) 0.97 (0.04) 0.003! RD =0.91 (0.84-0.99), p = 0.02i
Vegetables Boone,! 2021 226 3+ times/d 25.4% 20.2% N/R N/R
(n=1,259) Mei,® 2021 1,033 Mean daily intake (cup eq) (SE¥) 1.56 (0.02) 1.37 (0.03) <0.001' RD = 0.91 (0.87-0.96), p = 0.0003!
Grains Boone,! 2021 226 3+ times/d 42.6% 43.3% N/R N/R
(n=1,942) El Zein,® 2020 683 Mean daily intake of whole grains (0z) 0.6 +0.03 0.7%1.0 0.105f N/R
Mei,® 2021 1,033 Mean daily intake of whole grains (oz 0.78 (0.01) 0.78 (0.03) 0.79' RD =1.00 (0.93-1.09), p = 0.90/
eq) (SE)
Meat/other Boone,! 2021 226 Meat, seafood, and poultry (3+ times/d) 33.6% 33.7% N/R N/R
E:Sgg)mds Other protein foods (3+ times/d) 41.8% 34.6% N/R N/R
Dairy Boone,' 2021 226 3+ times/d 32.0% 38.5% N/R N/R
(n=1,942) El Zein2020 683 Mean daily intake (cup eq) 1.3+0.03 1.3 +0.06 0.921° N/R
Mei, ¢ 2021 1,033 Mean daily intake (cup eq) (SE) 1.93 (0.03) 2.01 (0.07) 0.25' RD = 1.10 (1.04-1.17), p = 0.002!
Sweets Boone,' 2021 226 3+ times/d 21.3% 23.1% N/R N/R
(n=1,942) El Zein,® 2020 683 Mean daily intake of added sugars (tsp')  11.5 0.2 14.0 0.1 0.001f N/R
Mei,® 2021 1,033 Mean daily intake of added sugars (tsp 16.66 (0.18) 17.48 (0.56) 0.07' RD =1.06 (1.01-1.12), p = 0.01)

eq) (SE)
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Dietary First author, Sar_nple Variable Food secure Food insecure P value Regression models
outcomes year size (FS) (FD

Sugar- El Zein,® 2020 683 Mean daily intake of added sugars from 45 +0.2 6.4 0.5 < 0.001f N/R

sweetened SSBs (tsp)

?gg’gg‘;‘ges Laska?2021 13,720  1+/d 29% 35% <0.0001° N

(n=15,693) Mei,’ 2021 1,033 Mean daily intake of total SSBs (0zeq)  9.16 (0.46) 14.56 (2.27) 0.05™m RD = 1.56 (1.18-2.06), p = 0.002
(SE)
Mean daily intake of added sugars from 5.87 (0.11) 6.46 (0.37) 0.02/ RD =1.10 (1.02-1.18), p = 0.01)
SSBs (tsp eq) (SE)

Ryan,’ 2022 257 > 100 kilocalories/d 28% 44% 0.007¢ AOR =1.97 (1.14-3.41), p < 0.05"

Alcohol Ryan,’ 2022 255 > 1 drink/w" 41% 49% 0.21° AOR =1.56 (0.93-2.73), p > 0.05"

(n=255)

Fibre Davitt,2 2021 1,434 20+ g/d 34.3% 28.8% 0.094¢ N/R

(n=3,150) El Zein,® 2020 683 Mean daily intake (g) 13.3+0.2 12.9 +0.2 0.262f N/R

Mei,® 2021 1,033 Mean daily intake (g) (SE) 17.89 (0.13) 16.65 (0.25) < 0.0001" RD = 0.96 (0.93-0.99), p = 0.01)

Calcium El Zein,® 2020 683 Mean daily intake (mg) 814 +22.2 792 +28.7 0.590f N/R

gg‘i‘rg)d'“ Mei®2021 1,033 Mean daily intake (mg) (SE) 1104 (9.4) 1110 222)  0.79 RD = 1.04 (1.01-1.08), p = 0.0

(n=1,716)

Breakfast Laska,* 2021 13,720 4+ d/w® 60% 48% < 0.0001¢9 N/R

(n=13,720)

Fast food Laska,* 2021 13,720 > several times/w 11% 16% < 0.00019 N/R

(n=13,720)
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Dietary

First author,

Sample

Food secure

Food insecure

outcomes year size Variable (FS) (F1) P value Regression models
Overall Maciel ® 2022 4,775 Diet quality classification (very poor, 1.1%, 8.0%, Mild FI: 1.8%, <0.001° AOR?P (by diet quality
dietary poor, good, very good, excellent) 48.5%, 41.1%, 9.0%, 57.5%, classification, very poor as
pattern 1.3% 31.2%, 0.6%; reference category):
(n=4,775) Moderate FI: Poor 0.73 (0.41-1.29), p = 0.276;

1.4%, 8.5%,
62.6%, 26.9%,
0.5%;

Severe FI:
2.4%, 12.8%,
50.2%, 34.6%,
0.0%

Good 0.72 (0.42-1.23), p = 0.230;
Very good 0.46 (0.27-0.79), p =
0.005;

Excellent 0.26 (0.11-0.65), p =
0.004

aThe number of total subjects from the included studies; ?/d = per day; ¢ Differences assessed by chi-squared test; ¢ N/R = not reported; ¢ eq = equivalents; f Differences
assessed by t-test or Mann-Whitney U test; ¢ Logistic regression, adjusted for student gender, race/ethnicity, and relationship status, parent education and income, and
clustering within school; " Adjusted odd ratio (95% confidence interval), adjusted for age, gender, race/ethnicity (reference category is food secure); ' Differences assessed by
simple linear regression with a gamma distribution and a log-link function; I Relative difference (95% confidence interval), adjusted for age, sex, race/ethnicity, first-
generation status, and Pell Grant status (reference category is food secure); ¥ SE = standard error; 'tsp = teaspoon; ™ Differences assessed by Wilcoxon rank-sum test; " fw =
per week; ° d/w = days per week; P Adjusted odd ratio (95% confidence interval), adjusted for race, income change during the pandemic, and weight change during the

pandemic.
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5.3 Introduction to chapter
After the review of existing evidence, this chapter will start to introduce the mixed methods
research of this thesis, beginning with a qualitative study. This qualitative study explored

dietary experiences of international students attending an Australian university.
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5.4 Abstract

Issue Addressed: More attention to the diet and nutritional status of international students in
Australian universities is indicated. This qualitative research aimed to provide an in-depth
understanding of dietary changes among international students after they arrived in Australia.
Methods: Semi-structured interviews were conducted with international students from China
and India who were studying at a large urban Australian university. An approach of
interpretative phenomenological analysis was employed for coding and data analysis.
Results: A total of 14 interviews were included. International students were able to consume
more international foods, dairy products, and animal proteins in Australia as a result of
increased exposure to a larger variety of these foods compared with their home countries.
However, they experienced some difficulties in eating vegetables and authentic traditional
foods due to limited availability and higher prices in Australia. It was challenging for these
students to live independently and cook for themselves for the first time with a limited food
budget and time, but many students improved their cooking skills over time. Less frequent
main meals with more snacking sessions were reported. Weight fluctuations were commonly
experienced and craving for traditional foods no longer accessible may negatively impact
mental health.

Conclusions: International students adapted to the Australian food environment but believed
the food choices available did not meet their food preferences or perhaps nutritional
requirements.

So What: Some intervention from universities and/or government may be needed to ease the
barriers to consumption of affordable and desirable meals in a time-saving manner for

international students.
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5.5 Introduction

International education has become an essential segment of the tertiary education sector in
recent decades globally.! International students choose to leave their home country to pursue
tertiary education degrees in a foreign country.? In Australia, more than 400,000 international
students enrolled in tertiary education institutions in 2020 and almost 60% of these students
were from China and India.’> The proportion of international students was higher than 20%
across Australian universities in 2019.* During the COVID-19 pandemic, the number of
international students studying onshore decreased due to the temporary closure of the

Australian border from early 2020 until 2021.5

People, who migrate to a foreign country with an unfamiliar cultural and social environment,
including international students, often experience the process of acculturation which may cause
behavioural shifts or acculturative stress.® Exposure to the new food environment in the host
country may include the adoption of the new food culture but some maintenance of the original
diet might persist.” Dietary acculturation has been observed in both immigrants and
international students.®® Many negative changes in food consumption and meal patterns were
voiced, for example, lower intakes of fruits and vegetables, higher consumption of snacks, and
irregular meals.!%!* In contrast, there might also be some positive changes, for example, the

adoption of healthy foods by learning from domestic peers.!?

The direction and process of dietary acculturation could be affected by many factors.
Environmental factors such as food availability, price, quality and convenience substantially
contribute to the dietary acculturation of international students.!>!6-20 However, a range of
migrant communities in Australia have created a food environment with diverse international

cuisines, including Chinese and Indian that helps although accessibility and affordability of
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these foods may vary in different areas.?! The direction and extent of dietary acculturation may
also be affected by individual characteristics and circumstances, such as curiosity about novel

foods, time constraints, and skills in preparing traditional or local dishes.??2-24

Few studies have investigated the dietary experience of international students studying in
Australia and the reasons for their food choices. With a high proportion of international
students in the Australian context, it is essential to focus more on the health and nutritional
status of these students to improve their overall experience in Australia. Therefore, this
qualitative research aims to provide an in-depth understanding of the experiences of
international students after they arrive in Australia, and how these factors influence their food

decisions and might lead to changes in food habits from those at home.

5.6 Materials and methods

5.6.1 Study design

The phenomenological approach is appropriate for exploring lived experiences in a population
group facing significant transitions.? It was employed as the theoretical framework to guide
this qualitative research to explore the dietary changes of international students after they
translocated to Australia. The consolidated criteria for reporting qualitative research (COREQ)
checklist was followed at each stage of this study.?® This study was approved by the Human

Research Ethics Committee of The University of Sydney (approval number 2020/006).

5.6.2 Participants, screening questionnaire and recruitment
Purposive and snowball sampling were used to recruit participants in this study. Eligible
participants were aged 18-30 years, current international students from China or India (the two

major source countries of international students in Australia), studying in the first or second
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year of their current tertiary education degree, have stayed in Australia for at least 2 months
but no more than 2 years. Dietetic students were not eligible as their food habits might be less
representative. Questions regarding the inclusion criteria were included in an online screening
questionnaire. Participants were recruited through posting flyers across the campus and online
recruitment methods (eg, webpages for recruiting volunteers for research, and social media).
Students who were interested in the study could check their eligibility by completing the
screening questionnaire and then provide their consent via an online platform, Research
Electronic Data Capture (REDCap).?’ Participants were recruited from a large university with
about 70,000 students that included 29,500 internationals in Sydney, New South Wales
(NSW).* Sydney is the economic centre of Australia with more than 5.5 million people. Just
as the study began in March 2020, the Australian borders closed as a result of the COVID-19
pandemic and international students were not allowed to enter until December 2021. Many
eligible international students went back to their home country during this period and no new
students could study onshore, so few students were recruited from late 2020 until early 2022.
Hence recruitment continued until April 2022. Each participant who completed the interview
received a $20 gift voucher for supermarket groceries to compensate for their time (the amount

was not listed in the recruitment advertisement).

5.6.3 Data collection

Semi-structured interviews were used to collect data. An interview invitation email was sent to
each eligible participant who signed the consent, and a maximum of three follow-up emails
were sent if there was no response. The duration of the interviews ranged from 50 to 105
minutes. Due to COVID-19 restrictions, all interviews were conducted via Zoom, an online
platform for video conferencing. The students were able to choose the most comfortable and

convenient places for them to be interviewed by the researcher, one at a time and mostly in
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their homes. Participants were not known to the interviewer prior to the study. The interview

guide was developed by the main researcher and other members of the research group based

on the literature review and the dietary acculturation model proposed by Satia-Abouta et al.,”’

and modified after pilot interviews with four international students and three colleagues in the

research group (please see Table 5.1).

Table 5.1. The interview guide of a qualitative study exploring dietary changes and food

security status among international tertiary education students in Australia.

Sections Questions
Sociodemographic Eg, length of stay in Australia, living arrangement in Australia and home country,
factors adequacy of cooking facilities in Australia

Dietary acculturation

Changes in food
procurement

When you live in your country, who normally does food shopping in your family?
Who normally does food shopping in Australia? Where do you go? How far? How do
you get there? How often?

What kind of food would you buy in Australia?

What do you think of the food that you can buy in those stores, compared to home?
Probe for food availability, prices and quality.

Can you tell me about your criteria when choosing food products?

Changes in food
preparation

Who is mainly responsible for cooking in your family in China/India? In Australia?
How often do you prepare your own meals in Australia? Any reasons for the
frequency?

Have you ever tried/learned cooking before you came here? How did you learn?
Would you like to share some dishes you made?

What would you say about your skills in cooking before and after living in Australia?

Different patterns
of dietary intake

Could you please take me through what you would eat and drink on a typical day in
Australia?

What about a typical day in China/India?

Probe for snacking, beverage intake, weekend variances, meal regularity, food group
intakes, eating out experience and eating on campus in both home country and
Australia.

For students staying in Australia more than a year — any changes between your
current diet and what you ate when you first arrived in Australia?

Any other things you want to add, about the differences in your diet or the food
between two countries?

Other experiences
and impacts

In those changes in eating habits, can you tell me what influences you the most?
How do you feel about the changes overall?

How did the changes affect you?

Probe for weight changes, physical health, mental health and study.

Food security

Can you always get enough food in Australia?

Can you always get the food you want in Australia?

Probe for reasons and coping strategies.

How did it affect you when you did not have enough access?

What do you think about the role of the university in supporting students to get the
food they want?
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The adequacy of the sample size was guided by the concept of ‘information power’ which
indicates that the more relevant information held by the sample, the fewer participants are
needed.?® Malterud and colleagues suggested that ‘the size of a sample with sufficient
information power depends on (a) the aim of the study, (b) sample specificity, (c) use of
established theory, (d) quality of dialogue, and (¢) analysis strategy’.?® The information power
was continuously monitored during the process of data collection. The sampling stopped when
the information power was considered adequate for the purpose of this study. All interviews
were audio-recorded and transcribed by the main researcher within 48 hours after each

interview. Notes were taken during the interviews and transferred to the transcripts after the

interviews. Transcripts were returned to the participants for corrections and comments.

5.6.4 Data analysis

Two researchers (Y.S. and N.H.) coded the transcripts independently by using Interpretative
Phenomenological Analysis (IPA). Both deductive and inductive coding were applied. The
coding tree is shown in supplementary file 1. To analyse each transcript individually, a four-
step approach from Smith et al. was followed: (1) the transcript was read several times to
familiarise coders with the contents; (2) detailed exploratory notes and comments, including
both descriptive and interpretative levels were produced; (3) emergent themes were developed
by mapping the connections and patterns from the previous notes; (4) interrelationships across
emergent themes were explored and discussed by two coders.>> The next stage was to find
patterns across participants and reconfigure the themes to represent the group as agreed upon
by two coders. NVivo (QSR International) was used to complete the analysis. Disagreements

between the two coders were addressed by discussion or consulting a third expert (M.A.-F.).
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5.6.5 Research team

The main researcher was an international Ph.D. student from China, who had studied in
Australia for more than 5 years at the time of conducting the interviews. These characteristics
and the aim of this research were introduced to the participant at the beginning of each
interview. The main researcher is also an Accredited Practising Dietitian, but this was not
pointed out to participants to avoid concerns about judgements on their dietary habits when
answering questions. She had completed training courses in conducting qualitative research
and had previous experience in qualitative data analysis. The other two researchers (one Ph.D.
and one Ph.D. candidate) are also dietitians and have previous experience in conducting and

publishing nutrition and qualitative research.

5.7 Results

5.7.1 Sample characteristics

Of 89 respondents to the online screening questionnaire, 16 of 38 eligible participants provided
consent but two students did not respond to the interview invitation email. Therefore, a total of
14 eligible participants were interviewed. The mean (+ SD) interview time was 71 (+ 14)
minutes. The demographic characteristics of each participant are summarised in Table 5.2. The
mean (+ SD) age of the sample was 22.4 (+ 2.9) years. The sample was predominately female
students (n = 11) and evenly distributed between undergraduates and postgraduates. Eight
students were from China and six from India. The majority have stayed in Australia for more
than 6 months and were living with flatmates or friends in shared accommodations at the time
of the interview. Most participants had a weekly food budget within the range of $AU30 to

$AU100.
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Table 5.2. Demographic characteristics of participants (n=14) in a qualitative study exploring

dietary changes and food security status among international tertiary education students in

Australia.
Country . Lengtl.1 of Living status in ‘ﬁzf)l:lly
ID Age Gender of origin Education stay in Australia budget
Australia (AUD)*
1 23 Female  China Undergraduate  3—-6m Shared accommodation ~ 31-60
2 20 Male China Undergraduate >1y On campus 61-100
3 23 Female  China Postgraduate 7-12 m Shared accommodation ~ 61-100
4 27 Female India Postgraduate >1ly Shared accommodation ~ 31-60
5 27 Female India Postgraduate >1ly Shared accommodation ~ 31-60
6 19 Female India Undergraduate  7-12m Shared accommodation ~ 0-30
7 23 Female  China Postgraduate 7-12 m Shared accommodation ~ 61-100
8 20 Male China Undergraduate  7-12m Living alone 61-100
9 19 Female India Undergraduate  7-12 m Shared accommodation ~ 61-100
10 23 Female  China Postgraduate >1ly Living alone 61-100
11 19 Female  China Undergraduate >1y Shared accommodation  31-60
12 21 Female India Undergraduate  7-12m Shared accommodation ~ 31-60
13 26 Female  China Postgraduate >1ly Shared accommodation 200
14 24 Male India Postgraduate <3m Shared accommodation  31-60

*AUD = Australian dollar

5.7.2 Interpretative phenomenological analysis

Six major themes with nine minor themes were revealed by using the IPA. The major themes

included: 1) changes in food procurement and preparation affected by psychosocial and

environmental factors, 2) changes in dietary patterns, 3) different experience in eating outside

the home, 4) interference caused by COVID-19, 5) impacts on health and study, and 6)

compromised food security. The international students’ views on dietary changes and the

influencing factors and impacts are explained in these themes below. Selective quotations of

all themes are displayed in supplementary file 2.
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5.7.3 Changes in food procurement and preparation affected by psychosocial and
environmental factors

5.7.3.1 Independence and familiarity

Most students lived with parents or families in their home country, and it was their first
experience of living independently when they came to live in Australia. Meals were always
prepared by parents or other family members at home, or they were able to rely on the canteen
foods when they lived on campus in their home country. However, they now had to start

managing their own budget and cooking for themselves when they moved to Australia.

In China, I thought that I had fewer opportunities to choose what kind of things 1
eat, I didn’t think that what kinds of foods I need. However in Australia, I have to
do this, I need to make choices and I need to think about the food, so after I'm
going to bed, I always think that what kind of foods I eat tomorrow. So I always
need to make a schedule about this, but in China, I just go to the canteen and see
what kinds of foods are there, or at home I just need to eat what food my parents
cooked for me. (Aged 23 years, Female, from China, stayed in Australia for 7-12

months)

Many expressed the transition as challenging. However, the transition became easier as they
increased familiarity with local food sources and prices in addition to different cooking
methods. Most (10 out of 14) students rarely or never cooked in their home country, but they

cooked every day or at least every week in Australia.
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5.7.3.2 Convenience and time constraints

Most participants could go to a large western supermarket within walking distance of their
accommodation in Australia to get their main groceries once or twice weekly, and some were
able to buy from the supermarket near the campus on their way home; others needed to take
public transport. Traditional food groceries were purchased less frequently, perhaps fortnightly
or less. Only one student had relatives in Australia, and her cousin was able to visit her with
traditional Indian groceries. Chinese students had easier access to their traditional grocery
stores compared with Indian students as Indian grocery stores were often further away from
where they lived. In contrast, Indian students reported that it was much more convenient to go

food shopping in India as they had street vendors selling fresh foods near home.

When choosing food products and cooking methods in Australia, convenience became very
important for many participants. They often preferred to have meals that were easy to make,
especially during exam periods. Many students purchased more convenience and frozen foods
because they found that more varieties of frozen foods were available in Australia and they
mostly relied on fresh foods in their home country. However, some students did not consume
frozen options due to their perception it was less fresh and healthfulness was diminished in

these products.

Time was one of the main barriers to cooking in Australia among students in our sample. Study
and other social events made the time for meal preparation limited. Moreover, the whole
process of preparing ingredients, cooking and cleaning took a lot of time. Traditional Chinese
and Indian dishes required even longer time to prepare, so they often cooked more than one
meal at a time. Limited time availability also contributed to less consumption of vegetables

because some students found their perishable nature meant they spoilt before they were cooked
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and then they avoided buying such vegetables. To save time during exam periods, some
students chose simpler and quicker cooking methods (eg, steaming and stir-frying), while some
gave up cooking and ordered takeaways or had more ready-to-eat meals (eg, instant noodles)

that required minimal preparation such as heating or addition of boiling water.

5.7.3.3 Food availability and affordability

Participants were able to find some novel foods but also experienced some difficulties in
finding their traditional foods in Australia. For example, more varieties of dairy products,
animal protein sources, and international foods were available compared with their home
country, and this contributed to higher consumption of these foods in Australia. Conversely, it
was hard for them to find some specific traditional vegetables, snacks and ingredients in
Australia. Both Chinese and Indian students mentioned difficulties in finding proper rice as the
type they usually had at home was either not easily available (eg, limited stock or the package
size was too large for them to take home) or too expensive in Australia. Thus they had to switch
to other types of rice and grain foods. Both positive and negative comments on the variety of
fruits in Australia were reported, but the overall consumption of fruits tended to be similar in

Australia and the home country.

The price of fresh fruits and vegetables are much higher here. And other traditional
things we can’t buy here in the nearest supermarket, but we have to go to Indian
market to buy them. (In India,) there are supermarkets also and markets, but the
food is easily available over there. To cook some Indian dishes that need specific
things which we can’t find from the supermarket here in Australia. Specifically
have to go the Indian stores to buy Indian ones to get them. (27, Female, India,

more than a year)
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Food prices in Australia were generally perceived as much more expensive than in China and
India by considering the currency, but two students thought the prices were similar or cheaper
in Australia by comparing food prices with local household income. Vegetables were often
criticised as too expensive in Australia, and this prevented their purchase of fresh vegetables,
so some students chose frozen or canned alternatives. Milk and meat were considered to be
cheaper than in their home country by some students. Healthy and fresh foods were found to
be more expensive and to have less chance for discounts than unhealthy and processed foods

in Australia. Traditional food products were often costly.

5.7.3.4 Food quality, taste and nutrition

While some participants prioritised food prices when choosing food products, others prioritised
food quality, for example, freshness, taste and nutritional values. Some students noticed a better
quality of milk and meat in Australia, especially among Chinese students. Some common (eg,
mango) and traditional foods that were available in both Australia and home countries were

believed to taste differently according to a few students.

Many of those interviewed started to pay more attention to nutrition when they chose food
products and prepared meals after they lived alone in Australia. A few students would read
Health Star Ratings (ie, a front-of-pack labelling system in Australia) and the nutritional
information panel on foods while in the Australian supermarkets to guide purchasing, and they
did not have these habits back home. Some students avoided purchasing yoghurt with high
sugar contents, while some switched to self-perceived healthier snack options (eg, popcorn and
healthy cookies). In meal preparations, a few Chinese students mentioned that they tried to put

less oil and salt to make a lighter taste when they cooked in Australia, and one of them also
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altered the proportion of food groups in her meals, that is, she tended to have more meat and

vegetables but less grains in a meal compared to what she ate in China.

5.7.3.5 Cooking facilities and skills

In Australia, all participants had a private or shared kitchen in their accommodation. However,
using the shared kitchen sometimes meant waiting during peak hours. Another limitation of
cooking was the sensitive fire alarms in Australia, which made those cooking methods with a
large amount of smoke (eg, flash-frying) unfeasible. Limited space in shared refrigerators and

freezers restricted the amount of food that could be purchased by some.

Speaking about sharing (the kitchen) and given that I'm not living with someone
that I know for such a long time, it’s actually quite chaotic sometimes. We find it
cook, and we don't usually cook together because food preferences are so different.

Most of the time we take turns to cook but because I would like to really try to avoid
all of us being stuck in the kitchen at the same time, so I do meal prep, so most of
the time I would cook more than a meal and 1 store in the fridge and then I will just
reheat them and it's quick and easy, that's my strategies (laugh). (23, Female, China,

7-12 months)

A minority of students had cooking experience before they came to Australia. Almost all
participants (12 out of 14) considered that their cooking skills improved since they lived in
Australia. A few would contact their mothers at home for cooking instructions, but this ceased
over time. Online recipes, friends and flatmates were major sources for cooking assistance.
They learned some Western dishes and cooking methods (eg, potato dishes and how to use the

oven) from local friends, and learned other Asian dishes from their Asian flatmates. For those
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who were able to cook with friends, they enjoyed experimenting with new recipes together.
Some students tried baking (eg, pineapple bun) with friends in Australia which was a new

experience for them.

5.7.4 Changes in dietary patterns

5.7.4.1 Changes in the habits of consuming main meals

For most breakfast had been varied but in a traditional style and prepared by their parents
whether in China or India. However, many people only had coffee or cereal with milk in

Australia as they were easy and quick to prepare in the morning.

Lunch and dinner in their home country were also usually traditional styles. A few students
mentioned the habit of having a light dinner in their families. The international students might
eat lunch and dinner at home or in the canteen on campus, and some students would order
online meal deliveries if they were alone at home or at the workplace. In Australia, many
students tended to have a simple lunch and a larger dinner that required more preparation.
When students went to campus, they purchased some food for lunch or took sandwiches or
leftover food with them. They were more willing to cook for dinner, and both traditional (eg,
curries with flatbread and stir-fries with rice) and Western dishes (eg, burgers and pasta) were
prepared. Some students described a pattern of continuing change in cooking. For example, a
female student from China cooked mostly western dishes at first and altered to traditional

Chinese styles after a while, and then she began to cook a mixture of both styles.

5.7.4.2 Reduced meal regularity and increased snacking
The regularity of meals generally reduced among these international students. Most of them

had three main meals in their home country, but they only consumed two main meals in
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Australia, for example, having brunch when they got up late, having a light lunch or dinner, or

replacing a meal with a snacking session.

1 think mostly the food just [ used to eat like three meals back home, but I just eat
like two meals now. I feel like at the same time I eat like more and less food, like
my one meal is more concentrated in quantity, and back home I used to eat like
three meals a day, so they were smaller in quantities, I guess that. I feel back home,

it used to be more stable and standardised. (19, Female, India, 7-12 months)

Both healthy and unhealthy snacks were reported, such as fruits, yoghurt, chocolate and potato
chips. Some people argued that there was less need for snacking in the home country as more
options were available for them to choose from at main meals. The reduction in the number of
main meals may also be caused by time and financial constraints in Australia. In addition,

changes in the timing of meals were noticed by a few students.

5.7.5 Different experience in eating outside the home

5.7.5.1 Less enjoyable experience in eating out and takeaways

The frequency of dining out and ordering takeaways reduced among international students
when they lived in Australia compared with their experience at home and they were able to
sample fewer cuisine types. Having fewer friends in Australia contributed to the reduction of
eating outside the home. Eating out was often considered as a social event with friends, for
example, a pizza party to discuss a group task and celebrations. The frequency of eating out
appeared to be higher on vacations. A student reported that she ordered more takeaways during

exams as she was too stressed to care about cooking. They noticed that eating in restaurants
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and the delivery cost were significantly more expensive than in China and India, and many of

them only had a limited food budget.

Asian restaurants and fast foods were the most popular eating out choices among participants.
Chinese students were generally satisfied with the taste of foods in Australian restaurants even
though some tastes did not perfectly match their personal preferences. The taste of foods at
Chinese restaurants in Australia might not be as authentic as in their hometowns but still
acceptable. However, most Indian students had a negative impression of Indian and fast-food
restaurants. Indian dishes in Australia were too sweet and not spicy enough for them, while
pizza and burgers tasted bland compared with what they had in India. Moreover, fewer
vegetarian options were available in Australian restaurants, and they did not offer different
levels of spicy as in India. Other popular Asian cuisines in Australia, for example, Japanese,

Korean and Thai, received more positive comments from these students.

5.7.5.2 Less satisfied with foods on campus in Australia

In Australia, some students purchased meals on campus regularly when they had classes (eg,
2-4 times per week), while some tried foods on campus very occasionally. Compared with the
campus foods in Australia, our participants were more satisfied with their experience in
Chinese and Indian schools or universities. Canteens in their countries were considerably

cheaper, more convenient and had more food varieties ready for them to choose from.

1 think the canteen food in China is much cheaper. Sometimes you can feel full just
with less than RMB10 in school canteen, so the price is the first big difference. And
also the variety is another big difference. Like the Wentworth building, the

restaurant they provide Asian foods, just a few meals I think, but in China, in my
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school canteen, they have a variety (of choices), that’s another difference...I think
for the flavouring, the food in Australia is not much spicy as that in China, even if

the food said it’s spicy. (20, Male, China, 7-12 months)

Some students were able to find a few tasty choices at a reasonable cost on the campus in
Sydney, but it was not very enjoyable for them to eat on campus in general (including meals
provided by student accommodations) by considering both prices and tastes. Nevertheless, a
few students were delighted with the opportunities to have free meals from student events on

campus, which was a new experience for them.

5.7.6 Interference caused by COVID-19

The COVID-19 pandemic had negatively impacted the dietary experience of international
students in Australia. Some students experienced difficulties in food shopping during
lockdowns, for example, limited stock of rice, they had to take turns to go food shopping so
the quantity and food types might not be ideal, and accessibility of Indian groceries declined.
Reduced meal regularity and less opportunities for eating out with friends were also reported.
Transitioning from studying on campus to online classes affected the meal regularity and food

choices of some students, and they reported weight fluctuations.

5.7.7 Impacts on health and study

The overall comments on dietary changes after the arrival in Australia were mixed among our
participants. Four students believed that they had a less healthy diet (eg, less vegetable intake,
excessive snacks and irregular meals), while two students considered their diet to be healthier

as they paid more attention to nutrition while they lived independently in Australia. Five people
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noticed both less healthy and healthier dietary habits, and others felt about the same or were

not sure.

Twelve out of 14 students reported weight changes after they arrived in Australia, including
weight gain, weight loss and fluctuations in between. Common reasons for weight gain were
more frequent late-night meals and a higher intake of snacks and ready-to-eat meals. Those
having less frequent main meals in Australia experienced weight loss as their overall food
intake reduced. A few students noticed their weight gain after the first few months and then
they tried to lose weight by eating less, substituting unhealthy snacks with healthier ones and

exercising.

Some impacts of dietary changes on physical health, sleep, mental health and academic life
were reported by our participants. Some reported unusual symptoms like excessive snacking
leading to a bleeding nose and throat pain, and oily food causing vomiting. One female student
considered that her physical discomforts might be derived from eating less vegetables. Two
students reported interactions between their diet and sleep. One student found that she had
evening meals earlier than in China so she slept earlier to avoid feeling hungry at night in
Australia, and another one was more motivated to have breakfast after a satisfying sleep and
she felt more energetic for classes when breakfast was not skipped. The craving and inability
to have traditional snacks upset some students. Food had been considered as the daily highlight
of one student while in India, but she felt disappointed with her food experience in Australia.
On the positive side, living closer to campus was felt to provide more time to cook between

and after classes and this was beneficial for studying.
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5.7.8 Compromised food security

Many participants experienced some difficulties in getting sufficient quantities of food that
they wanted in Australia. Some people had a limited food budget and the high food prices in
Australia were a barrier and some experienced financial hardships due to COVID-19 or other

reasons.

In terms of access yes, food is accessible but the price hinders in it. For example, [
would get something that is cheaper and more filling over something that is

healthier. (19, Female, India, 7-12 months)

Their coping strategies included cutting meal sizes, dividing meals, buying cheaper alternatives
or discounted items, making a careful meal plan within budget and getting free or discounted
products from food pantries, for example, the food pantry that newly operated on campus
during the pandemic. Many of them could not find their preferred foods as they had at home,
and some were upset and sad about this issue, while others just accepted it. International
students wanted the university food outlets to provide more varieties of foods with more
discounts for students and organise more nutrition education to improve both nutrition

knowledge and food preparation skills.
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5.8 Discussion

This study provided an in-depth understanding of international students’ food experiences after
after their arrival in Australia. Students from China and India underwent dietary acculturation,
and they were able to have both local and familiar home foods in Australia. Managing food
budgets and cooking for themselves for the first time was challenging, but many of them
improved their cooking skills during their stay in Australia. Time availability for cooking and
differences in food availability and prices between their home country and Australia
contributed to their dietary changes. Less vegetables and higher protein intake were commonly
reported among our international students. Reduced meal regularity and less frequent eating
out also occurred. These issues require more attention and interventions from tertiary
institutions to assist their international students in having a better dietary experience and being
more food secure. Possible intervention points may include education, peer-supported
programs to introduce the food supply in Australia and cooking with new ingredients, and

subsidised canteens containing international students’ preferred foods.

The maintenance of the original diet with the incorporation of elements of the local diet in the
host country has been commonly reported by previous studies of international students.?22%-3
Lower consumption of vegetables, higher consumption of animal protein products, and
changed types of grain foods were found in international students from both this and other
studies.!!-13:2231-33 Tn contrast, some studies reported reduced frequency of consuming meat
groups in Asian and Arab students in the United States but the portion sizes were not
assessed.!”** Among our international students, changes in consuming these food groups may
largely be influenced by the differences in the food availability and affordability between the

host country and their home countries. Similar to our findings, some qualitative research

conducted in the United Kingdom and the United States also observed less regular meal
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patterns and changes in the meal timing among international students from Asia and other
countries.?**!32 Transitioning from living with parents to independent living and busy study
schedules may contribute to these changes from our international students’ experiences because

meals were no longer prepared for them and they had limited time to manage their meals.

The dietary habits of international students constantly changed during their stay in the host
country. Among our participants, some changed their cooking styles over time and some
behaved differently after weight gain, such as choosing healthier snacks and having fewer main
meals. With longer stay and increased familiarity with the local food environment in addition
to accumulated experience in cooking and independent living, it was common for international
students to keep adjusting their diet throughout their journey in the host country.!>-*%3% They
may be more interested in having local styles or prefer to move back to their original diets over
time to find the most appropriate practice for themselves.’**> Compared with the extent of the
changes in the first 3 months after arrival, fewer dietary changes might be made at a later stage
according to a quantitative study conducted in international students attending a university in

England.3¢

Of psychosocial factors that influenced the dietary changes of international students, living
independently for the first time was substantial in our sample. They did not need to worry about
food in their home country because their parents and canteens could fulfil their food
preferences and nutritional needs. To overcome the difficulties in this transition, international
students often acquired and enhanced skills in managing time (eg, cooking in bulk) and budget
(eg, comparing prices and tastes between brands and looking for discounted items), and
preparing meals (eg, learning new recipes with friends), and these strategies were also reported

by other international students from previous studies.!®*” Cooking with friends appeared to be
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more enjoyable and time-efficient than cooking alone in our and other international students
from Asia, and this might be influenced by the collectivistic cultures in Asian countries. !
Students in this study improved their nutrition literacy through self-learning in Australia as it
was not their responsibility to think about this issue when living with parents, although the
credibility of the online resources they used and the accuracy of their knowledge needs
confirmation.*>*® Nutrition knowledge seemed to be less critical when our students
experienced high-stress levels and a shortage of time as they tended to prioritise convenience
and eat more ready-to-eat meals and takeaways during exam periods. International students
often tend to prioritise studying and Asian cultures place a strong emphasis on academic

success for students.?**!

Compared with food environments in China and India, most students perceived the Australian
one to be less convenient and more expensive. In Australia, they needed to employ more effort
to purchase enough varieties of foods that they wanted, but another reason for the perception
of better convenience at home may be less need for grocery shopping when they lived there
because their parents did that. Considering the currency and limited food budget, the cost of
fresh groceries and eating out were much higher and less affordable for international students
compared with the prices of eating at home both in Australia and elsewhere.!6?* Traditional
Chinese and Indian foods were available in Australia, but it was still difficult to find authentic
foods at a reasonable cost. Also, bringing traditional foods or asking parents to post them from
home was less feasible for international students in Australia than those in other countries due
to customs restrictions on bringing food items into Australia.>**>#3 When eating out in
Australia, our students tended to be more critical of the taste of cuisines from their own country
as the dishes have been westernised to fit local tastes, especially Indian students, but they were

more tolerant with cuisines from other Asian countries. The COVID-19 lockdowns caused
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some temporary interruptions in food shopping and eating patterns of international students in

Australia.

Weight changes were prevalent among international students in Australia and other
countries.!>>* Weight gain might be caused by higher consumption of fast foods or other
unhealthy choices, but it was not uncommon for international students to lose weight at first
due to insufficient cooking skills, meal skipping and mental stress.?***> The associations
between dietary acculturation and mental health have been raised across themes in this study,
such as having more takeaways when stressed during exams, feeling disappointed with
unpleasurable food experiences in Australia, and sadness due to the inability to have preferred
traditional options. Negative impacts of dietary changes on their mental and physical health
need to be increasingly recognised by tertiary institutions in order to maximise both health
status and academic performance of international students.** International students rarely
identified any direct impacts of dietary changes on their academic life from this and previous
studies,” and it might be hard for them to evaluate this association. More quantitative research

to measure both dietary acculturation and academic achievements may be useful.

Food security was an issue for students in our sample. Limited food budgets forced them to
reduce the size of meals or purchase cheaper substitutes. Less vegetable intake and meal
skipping during their stay in Australia may contribute to inadequate nutrition and other health
risks.*>#*¢ Their food preferences could not be fully satisfied due to the limited availability of
traditional foods, and this may lead to negative impacts on their mood. Many international
students thought that they would be able to have their preferred foods again when they return
home, and this helps them to overcome the difficulties of not having those foods in Australia

and other host countries.>’” A food hub was newly operated by Foodbank Australia on the
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campus where this study took place during the COVID-19 pandemic to support international
students, and some of our participants collected free hampers from this pantry. International
students were found to be a new food insecure group in Australia during the pandemic,*’ but
fortunately, more food assistance services were available for this vulnerable group during the
difficult time.*®* More subsidised university canteens, which were available to our
international students in their home countries, might be an appropriate intervention for

supporting food-insecure international students in Australia.>

This study provided an in-depth understanding of dietary changes among international students
in Australia and has several strengths. Our study was able to capture students from the two
main source countries of international students in Australia. The inclusion of students with
different lengths of stay in Australia provided us the opportunity to understand further changes
after their initial transitions. The coding process was conducted by two researchers with
qualitative coding experience and involved consultation with another researcher who had more
experience in qualitative research. There were also some limitations in this study. Due to the
difficulties in recruiting international students during the COVID-19 pandemic, we only
recruited students from one urban university in the largest city in Australia. Different food
availability and access in other universities and less urban areas may contribute to different
dietary experiences compared with our participants. International students who have stayed for
longer than 2 years in Australia may experience more changes in their diet over time. Our
sample was predominantly female, did not capture students older than 30 years, and may not
be representative of different living circumstances. However, the transferability of this
qualitative research was achieved by providing the contextual information of the participating
university and demographic characteristics of participants and comparing the results between

this sample and international students from other contexts. Another limitation is the volunteer
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bias. Our participants might be more concerned about diet and nutrition than other international

students in general, but information-rich cases were needed for this qualitative research.

While the interviews did not probe deeply into students’ suggestions for any policy actions
clearly, to improve the dietary experience of international students in Australia, more actions
from the universities and government may be required. The conventional misunderstanding
that international students are affluent and would likely not have food budget issues appears ill
conceived. Tertiary education institutions should be responsible to organise interventions to
help their international students enjoy preferred and healthy food options in Australia, and
practical recommendations are provided in Table 5.3. To further examine the prevalence and
severity of food insecurity among international students in Australia, more quantitative
research will be needed in this student group, and this is currently being investigated by our

research team.

Table 5.3. Recommendations for tertiary education institutions to help international students

improve their food experience in Australia.

Issues Recommended interventions

Dietary acculturation

Nutrition/food literacy

Food access/campus
food environment

Peer programs could be organised for newly arrived international students to
familiarise them with the local food environment more quickly, and the peer
international students with a rich experience of healthy eating on a budget could
be invited to share their strategies in food shopping and cooking with students
from the same region. °!

Education programs on nutrition and skills training in cooking should be
continued to be provided. More diverse communication channels to reach more
international students and deliver simple but important messages related to food
acquisition, nutrition and culinary knowledge should be considered to inform
them how to eat in real-world settings. >

A more culturally diverse and healthier food environment on campus is needed.
More affordable prices or discounts based on assessment of financial need would
help students procure suitable food in a more timely and affordable way, e.g.,
subsidised canteens. >
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5.9 Conclusions

International students experienced challenges in eating a healthy diet with preferred foods and
regular meals in Australia. Leaving parents and familiar environments to live independently in
a foreign country predominantly contributed to their changes in food consumption and meal
patterns. Weight fluctuations were common, and their mental health might be negatively
affected by their inability to consume the traditional food items they preferred. Interventions
to address their difficulties in food availability, accessibility and affordability in addition to
time management skills might help the international students to experience healthier and more

pleasurable eating in Australia.
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5.11 Supplementary files

Supplementary file 1. Coding tree

Length of stay -

Living arrangement at home -
Living arrangement in AUS -
Previous abroad experience -

Canteen- _
Cooking experience -

Demographic 7

Food availability -
Food cost -
Friends -

Parents -

Physical access -
Smoking -

Alcohol -
Beverage -
Meat -

b

Breakfast - 7
Lunch -
Dinner -

Meal regularity -
Meal skipping -
Snacking - -

Cooking facilities - -
Cooking skills -
COVID -
Familiarity or curiosity -
Food availability -
Food cost -
Food physical access -
Food quality or fresh -
Friends Roommates -
Independent -
Nutrition or weight concern -
Parents or families -
Taste -
Time or study or convenience - -

Consumption -
Eating out cost -
Eating out taste -

Portion size - -

Alcohol - 7
Beverage -
Dairy -
FV -
Grains -
Meat or seafood - -

Academic success -
Mental health -
Physical health -
Weight - ~

Breakfast -
Lunch -
Dinner -
Meal regularity -
Meal skipping -
Snacking - _|

Eating out -
Fast food -
Food shopping -

Factors at home -

-

Food groups -

Meal patterns - -

Bring from home - —
Campus food -
Convenience food -
Fast food -
Food shopping -
Food preparation -

Factors in Australia -

Eating out or

takeaways - Dietary
- experience
in Australia
Food groups -
Impacts -

Meal patterns -

Overall comment - ~

Experience - -
Coping -
Impacts -

Role of university - -

L

Dietary
experience in
home country

Food security —

International

students

1

Major
themes

Changes in food
procurement and
preparation
affected by
psychosocial and
environmental
factors

Changes in

dietary patterns |

Different
experience in
eating outside
the home

Interference

caused by COVID-

19

-

Impacts on health

and study

Compromised
Food security

- Independence and familiarity

- Convenience and time constraints
- Food availability and affordability
- Food quality, taste, and nutrition

- Cooking facilities and skills

- Changes in the habits of consuming
main meals

- Reduced meal regularity and
increased snacking

- Less enjoyable experience in eating
out and takeaways

- Less satisfied with foods on campus
in Australia
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Supplementary file 2. Themes with selective quotations

Major themes Minor themes

Selective quotations

In China, I thought that I had fewer opportunities to choose what kind of
things I eat, I didn’t think that what kinds of foods I need. However in
Australia, I have to do this, I need to make choices and I need to think
about the food, so after I'm going to bed, I always think that what kind
of foods I eat tomorrow. So I always need to make a schedule about this,
but in China, 1 just go to the canteen and see what kinds of foods are
there, or at home I just need to eat what food my parents cooked for me.
(Aged 23 years, Female, from China, stayed in Australia for 7-12
months)

When I came, I wouldn 't normally which thing I should get from where,
veggies I would have Harris Farm, and other things grocery and staples
are from Aldi or Coles, so I was pretty confused at that time, but that’s
not the case now. I'm pretty confident which thing to buy from where.
(27, Female, India, more than a year)

1 feel it’s the time because the cooking takes a lot of time. If [ need to
work or study, I need to go to the campus, I prefer to do some simple
cooking, or just buy some vegetables or fruits, it’s more quick. (23,
Female, China, more than a year)

1 try to cook on weekends but sometimes if I do have...I'm not really able
to cook much, so I generally because I have classes almost every day, [
buy something to eat from the University, like USU Eats has sandwiches,
salads and pasta, so I generally buy that, because I'm overloading this
semester, I have five units so I don't really have a lot of time to do
anything at all, plus with all the assignments going on, it's generally like
me just buying stuff to eat. (19, Female, India, 7-12 months)

The price of fresh fruits and vegetables are much higher here. And other
traditional things we can’t buy here in the nearest supermarket, but we
have to go to Indian market to buy them. (In India,) there are
supermarkets also and markets, but the food is easily available over
there. To cook some Indian dishes that need specific things which we
can’t find from the supermarket here in Australia. Specifically have to
go the Indian stores to buy Indian ones to get them. (27, Female, India,
more than a year)

1 think in the first few weeks when I first arrived, I was like, wow, 1
cannot buy this, it's like I can buy five of the same thing in China than
here, but now I'm getting used to it but I will still go for the half priced
stuff. So I will check the catalogue every week before I go shopping, so [
know what’s half priced so I will put them into the shopping list and I’ll
go for it. (20, Male, China, more than a year)

Changes in Independence

food and familiarity

procurement

and

preparation

affected by

psychosocial

and

environmental

factors
Convenience
and time
constraints
Food
availability
and
affordability
Food quality,
taste, and
nutrition

The milk is in very high quality, because in China, there’s not much
fresh milk... And for beef, I think the quality is also better than in China.
Other things, I didn’t see much difference. (20, Male, China, 7-12
months)
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Major themes

Minor themes

Selective quotations

Changes in
food
procurement
and
preparation
affected by
psychosocial
and
environmental
factors (Cont.)

Food quality, [ think I just go for the Health Star Rating and the price of the products.

taste, and 1 learnt about (the Health Star Rating) in Australia. Back in India I

nutrition never paid attention to nutrition part because my parents bought

(Cont.) grocery and they paid attention to these things. (27, Female, India, more
than a year)

Cooking Speaking about sharing (the kitchen) and given that I'm not living with

facilities and
skills

someone that I know for such a long time, it’s actually quite chaotic
sometimes. We find it cook, and we don't usually cook together because
food preferences are so different. Most of the time we take turns to cook
but because I would like to really try to avoid all of us being stuck in the
kitchen at the same time, so I do meal prep, so most of the time I would
cook more than a meal and I store in the fridge and then I will just
reheat them and it's quick and easy, that's my strategies (laugh). (23,
Female, China, 7-12 months)

1 think I made a great progress in my cooking skills, because my friends
called me kitchen killer when I was in China, and my parents didn’t
allow me to go into the kitchen. However in here, I need to cook by
myself everyday, so I always put the theory into practice. Also, I always
talk with mom that once I'm back to China, I will make a big meal for
them, my family. (23, Female, China, 7-12 months)

Changes in
dietary
patterns

Changes in the
habits of
consuming
main meals

For Australia, I often wake up for breakfast, it's like bread and milk, 1
Jjust have one bowl of milk and I bake, for the bread machine, I used that
to cook like two breads, and with some jams or peanut butter on that. |
think that's it. In the weekends sometimes I cook the eggs as well, but
normally like in school days, I just have that because it's more
convenient...Back in China, my parents used to prepare many kinds of
things for the breakfast, is like some nuts, and just like different kinds of
things like also pork floss and sesame, those things and my family tend
to prepare me really variety of kind of things for my breakfast, but |
didn't eat them all in China. (19, Female, China, more than a year)

In Australia, I ate western style wildly during the first half year. My
personal habit is that I will keep eating one thing if [ love it. In the first
half year, there was restrict lock down at that time, limitations on
groceries and no chance to eat out, so I bought a lot of steak. I cooked
steak for every meal, apart from breakfast I had milk and cereals, but |
had steak for both lunch and dinner. After half a year, I don’t want to
eat steak any more. Then [ turned to cook Chinese food, really don’t
want to have steak and even not milk and cereals. I started to eat
Chinese food as a compensation, no western things. There are more
western restaurants in Australia, but I still try to find Chinese
restaurants as much as I can, I totally turned my eating habits at home,
became very Chinese style. After the release of lock down from last
October or November, my diet kind of reached a balance between
Chinese and western food. (26, Female, China, more than a year)
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Major themes Minor themes Selective quotations

Changes in Changes in the  When I have class, I would generally prepare lunch at a day before at
dietary habits of night, and take it with me to the class, and then I would get up quickly
patterns consuming and make cereal, then go to class and take lunch there, and then come
(Cont.) main meals back to cook for dinner. That was pretty hectic actually, because I didn’t
(Cont.) mind to cook two meals, one for the next day lunch and one for the night,

because that’s pretty difficult if you get up early in the morning and
make lunch that early morning, but it has not same any more now, I only
cook once proper dinner. (27, Female, India, more than a year)

Reduced meal [ think mostly the food just I used to eat like three meals back home, but

regularity and [ just eat like two meals now. I feel like at the same time [ eat like more

increased and less food, like my one meal is more concentrated in quantity, and

snacking back home I used to eat like three meals a day, so they were smaller in
quantities, I guess that. I feel back home, it used to be more stable and
standardised. (19, Female, India, 7-12 months)

And then some snacks in between (lunch and dinner), so sometimes will
be something like popcorns for now. I have been switching to have
popcorns pretty much now, because sometimes I do want to snack on
something when I'm having classes. I found popcorns might be a
healthier option of food, so I go for popcorns before dinner. I used to
have chips quite often but have been snacking more in the past 6 months
so decided to opt for healthier options. Sometimes before dinner, if I still
feel hungry, I might go for another fruit, maybe an apple or maybe some
strawberries. (23, Female, China, 7-12 months)

Different Less enjoyable  [t’s quite expensive on the speak for, because we are in Australia, you

experience in  experience in  can't get the Asian food at the same price as Hong Kong, not as readily

eating outside  eating out and  available, but everything is expensive here (laugh), especially eating out,

the home takeaways but if you eat out then you have to have the expectation of a higher
budget, so that's why I try to avoid going out, especially with dining in
restaurants, because they charge you the service charge too. (23,
Female, China, 3-6 months)

1 think my best comparison would be Subway because they have Subway
both in India and here. First of all, the actual menu different. I think
India has a lot more variety and a lot more vegetarian friendly variety.
And here I feel like if you're getting any vegetarian option, it always be
like just tofu, or some like veggie patty, there's always like one thing. But
in India you know, you would have like they're like these Indian things,
but then you have like different types of patties or the spice level and all
these different things in India. (24, Male, India, less than 3 months)

Less satisfied [ think the canteen food in China is much cheaper. Sometimes you can

with foods on  feel full just with less than RMB10 in school canteen, so the price is the

campus in first big difference. And also the variety is another big difference. Like

Australia the Wentworth building, the restaurant they provide Asian foods, just a
few meals I think, but in China, in my school canteen, they have a
variety (of choices), that’s another difference...l think for the flavouring,
the food in Australia is not much spicy as that in China, even if the food
said it’s spicy. (20, Male, China, 7-12 months)

1 think it’s not the same, (the Indian food on our campus is) not the same
as Indian, it’s more sweeter. The taste is towards sweet, it’s not spicy
here, it’s not like Indian taste here. (27, Female, India, more than a year)
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Major themes

Minor themes

Selective quotations

Interference
caused by
COVID-19

No minor
themes

It's mainly because we cannot go out a lot this year. For the first year [
go out like, I go to the city once or twice each month, but not a lot this
year. [ think I've never been to the city this year so far. I really miss. (20,
Male, China, more than a year)

From the start of last semester (August 2021). Almost half a year. We
had face-to-face classes since mid-2020 and June/July 2021, no lock
downs, so I have a regular lifestyle. But after the lock down, it became
not that regular. (26, Female, China, more than a year)

Impacts on
health and
study

No minor
themes

In my first semester when I arrived, I gained weight... I used to portion
my diet from the second semester, so that’s why I lost weight. (27,
Female, India, more than a year)

1 feel sometimes if [ skip the breakfast...1 feel like I want to sleep more,
maybe because of the glucose level in the morning. I feel like I don't
want to wake up and do the zoom lesson and just want to stay in bed. But
when [ have a nice sleep and wake up early in the morning and feel
good, then I feel like having breakfast. It’s kind of like a cycle, but 1
don't know which one cause the other. (23, Female, China, 3-6 months)

Compromised
Food security

No minor
themes

If I don't have enough money for that one week because of the money
didn't come in from my parents or the bank, then I have to buy cheaper
alternatives. (23, Female, China, 3-6 months)

In terms of access yes, food is accessible but the price hinders in it. For
example, I would get something that is cheaper and more filling over
something that is healthier. (19, Female, India, 7-12 months)

1 think I found it (a food pantry) online, and I was searching about all
these, because like every time I used to go to Woolworths or something,
it used to cost a lot like $100, it just go away. So I was looking for
cheaper options for my groceries, and then I came across this place. It's
not open every day, but they have their open timings, and I saw that's
pretty close to the uni, so I just randomly went for a check. It was pretty
good, I got the same amount of groceries for 330, so it's like cheaper for
me. (21, Female, India, 7-12 months)
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5.12  Conclusion to chapter

This qualitative study showed that international students experience many challenges in having
a healthy diet with preferred food choices in Australia. Although they may have sufficient
quantity of food, they may not be able to meet their perceived nutritional requirements and
food preferences, which are important dimensions of food security. The next chapter (Chapter
Six) will investigate the prevalence of food insecurity in international students and compare

with domestic students.
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6.3 Introduction to chapter

The qualitative study in the previous chapter (Chapter Five) found that international students
faced challenges in achieving food security in Australia, especially for meeting perceived
nutritional requirements and food preferences. This chapter will investigate whether
international students have a higher risk of food insecurity than domestic students through a

food security survey in an Australian university.
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6.4 Abstract

Background/Objectives: To explore the differences in the prevalence, sociodemographic
determinants, and impacts of food insecurity between international and domestic students in an
Australian university during the COVID-19 pandemic.

Subjects/Methods: A cross-sectional online survey. The questionnaire contained the 18-item
Household Food Security Survey Module to assess food security status. Logistic regression
models were used to analyse the associations between student characteristics and food
insecurity. A total of 467 students (376 domestic and 91 international students) attending a
large university in Sydney completed the survey between October 2021 and May 2022.
Results: Compared with domestic students (13.0% food insecure), international students (18.7%
food insecure) had higher odds of being food insecure in our sample (OR =2.02, 95% CI 1.01-
4.07, p = 0.013). Different risk factors for food insecurity were identified in these two student
groups, e.g., being undergraduates and living outside the parental home for domestic students,
and for international students living in accommodation that provided meals which did not suit
their preferences and experiencing changes in living arrangements due to the pandemic. Lower
fruit intake was reported by food-insecure domestic students. Poor wellbeing was reported by
both food-insecure domestic and international students. International students with food
insecurity were more likely to use food assistance services than food-insecure domestic
students.

Conclusions: International students experienced a higher risk of food insecurity than domestic
students during the pandemic in Australia. More tailored interventions to address food
insecurity need to be developed for international and domestic students by considering their

different experiences.
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6.5 Introduction

Even in high-income countries, food security, as a basic human right, cannot be fully achieved
in the general population.! The Food and Agriculture Organization define food security as
‘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’.2 In Australia, disadvantaged groups, such as the Aboriginal and Torres Strait Island
population and people living in rural areas were found to have an elevated risk of food
insecurity prior to the COVID-19 pandemic.®# Casual workers and international students

became newly food insecure after the outbreak of COVID-19 in early 2020.°

Job changes and income losses during the COVID-19 pandemic have worsened food insecurity
in Australia as less budget was available for food.®> The imbalance between the increased
demand and disrupted food supply caused unavailability of food during lockdowns across
Australia.® A similar increase in the prevalence of food insecurity has been identified in the
United States (US) and Canada.®’ Several lockdowns occurred in different states of Australia
in 2020 and 2021. Sydney was in lockdown from June to October 2021. International students
were not permitted to arrive in Australia from March 2020 until December 2021 due to the

closure of the national borders.2°

Research prior to COVID-19 indicated a significant proportion of tertiary education students
experienced food insecurity while studying.'® Challenges in living independently from parents
and financial pressure contributed to the inability to obtain sufficient and appropriate food
among students while receiving tertiary education.*'? Factors associated with food security
status in tertiary education students varied within different contexts, such as age, year of study,

ethnicity, living arrangements, and sources of financial support.}>'* Food insecurity has been
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associated with compromised physical and mental health in addition to academic outcomes in
tertiary education students.’>!" Coping mechanisms of food-insecure tertiary education
students were often reported by studies conducted in North America, but in Australia they have

rarely been measured.'8°

Some research showed international students who leave their home country to receive tertiary
education in a foreign country were more likely to experience food insecurity than their
domestic peers.?®?! Financial hardship caused by higher tuition fees and unfamiliarity with a
new food environment may lead to a higher risk of being food insecure in international
students.?® Moreover, international students were not eligible for the government support
payments during the COVID-19 pandemic.??> However, the determinants and impacts of food

insecurity have rarely been identified among international students specifically.

This study aimed to i) detect the prevalence of food insecurity among students in a large
Australian university during the COVID-19 pandemic, ii) explore the differences between
international and domestic students in the prevalence, sociodemographic determinants, and

impacts of food insecurity, and how the students cope with food insecurity.

6.6 Materials and methods

6.6.1 Study design

This cross-sectional online survey was conducted in a large Australian university in Sydney,
New South Wales (NSW). An online platform, Research Electronic Data Capture (REDCap),
was used to implement and manage the survey.? The study was approved by the Institutional

Human Ethics Review Board.
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6.6.2 Participants

Domestic and international students aged 18 to 30 years who were not completing and had not
completed nutrition degrees were eligible to participate in this study. Most university students
are young adults and were the focus of this study as challenges faced by more mature students
may be different. Students were recruited for a sub-study simultaneously, which measured
dietary intake, and nutrition students would be less representative of students in general. To
recruit participants, convenience and snowball sampling were used. Advertisement flyers were
posted in the buildings and libraries on campus and online recruiting methods were employed,
e.g., announcements through an online learning management system of the institution and
electronic newsletters. Participants who were interested in the survey were asked to complete
a screener first and eligible participants were directed to the consent form and the survey hosted
on REDCap. Participants who completed the survey were eligible for a lucky draw of ten
supermarket gift vouchers, $50 for each but the value was not displayed in the advertisements.
The target sample size was 360 domestic and 90 international students through a power
calculation using the Sample Size Calculators supported by the Clinical and Translational

Science Institute of the University of California San Francisco.?*

6.6.3 Data collection

The online survey was open from October 2021 to May 2022. The majority of participants
joined the study after the new semester began from February 2022. The final questionnaire
contained 81 items to collect data on food security status, sociodemographic characteristics,
diet-related behaviours, health and academic outcomes. A pilot survey was tested with 22
students, and the questionnaire was modified based on their responses and feedback. For

example, the option of “prefer not to say” was added to the questions about financial status,
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and more explanations of coping strategies were provided to increase the clarity of questions

for respondents.

The 18-item Household Food Security Survey Module (HFSSM) from the US Department of
Agriculture (USDA) was used to assess the food security status of students in the past 12
months.?® The HFSSM contained 10 questions for all households and an additional eight
questions for households with children. Participants having dependent children were required
to answer those additional eight questions for the food security status of children. The levels
of food security were classified into four categories, including high, marginal, low, and very
low food security.? The screening question in this tool was also included in the questionnaire
as a single-item tool, “Which of these statements best describes the food eaten in your
household in the last 12 months?”?® Five possible responses to this question were “enough of
the kinds of food we want to eat”, “enough but not always the kinds of food we want”,

99 <¢

“sometimes not enough to eat”, “often not enough to eat”, and “don’t know”.

Sociodemographic characteristics were collected through basic demographic questions (e.g.,
age, gender, and current academic degree), and further questions on living arrangements,
financial and employment status. To detect the impacts of the COVID-19 pandemic on the food
security status of domestic and international students, changes in living arrangements (with an

open-ended question for details), employment, income, and financial support were asked.?®

Dietary-related factors and outcomes were questioned, e.g., adequacy of cooking facilities,
self-perceived cooking skills, the frequency of cooking and eating out, weekly food budget, the
awareness of food relief programs, and whether the accommodation (other than own or parental

home) provided meals. The questions for participants to estimate their daily intake of fruits and
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vegetables were derived from the National Nutrition and Physical Activity Survey 2011-12.%7
The recommended daily intakes for vegetables and fruits were 5-6 serves (5 serves for females
and 6 serves for males) and 2 serves, respectively, for young adults according to the Australian
Dietary Guidelines.?® A four-item tool to measure cooking self-efficacy previously validated
in tertiary education students was used, with a total score range from 4 to 20.2° Common
strategies to cope with food insecurity that have been reported by tertiary education students
from previous studies were listed for participants to indicate their frequency of using them,#1°

and they were able to specify their own strategies.

Health and academic outcomes were also collected. Weight and height were reported by
participants to calculate their body mass index (BMI), and the following classification criteria
were used: underweight (below 18.5 kg/m?), normal weight (18.5-24.9), overweight (25.0-
29.9), and obesity (30.0 and above).*° Participants were asked to provide a self-rating for their
physical and mental health status, respectively.3! Their mental health status was further
measured by the WHO-5 Well-Being Index with a total raw score range from 0 to 25, a five-
item tool that has been used in tertiary education students.®?32 A score below 13 is an indication
for poor wellbeing and further testing for depression.®® The impacts of food security status on
academic outcomes were assessed from three perspectives, including attendance of classes,
academic performance, and withdrawal from courses.>* At the end of the survey, an open-ended

question asked respondents to provide comments on any food security issues and/or the survey.

6.6.4 Data analysis
To describe food security status with associated factors and outcomes in university students,
percentages were used for categorical variables, and means and standard deviations (SD) were

used for continuous variables. For data analysis, high and marginal food security were
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combined as the food-secure group, while low and very low food security were combined as
the food-insecure group according to the USDA questionnaire.?® To compare the differences
in categorical variables, the Chi-squared test and Fisher’s exact test were used. To compare the
differences in continuous variables, the independent sample t-test was used for normal data and
the Mann-Whitney U test was used for non-normal data. For the above comparisons, the
Bonferroni correction was applied, and the level of significance was set at p < 0.001 to allow
for the comparison of 39 variables. For questions related to the financial status, the option of

‘prefer not to say’ was not included in the analysis.

For logistic regression modelling, only categorical predictors that met the Chi-squared test
assumptions were used. Univariate binary logistic regression models were used to determine
the risk factors of being food insecure in domestic and international students, respectively. A
multivariable binary logistic regression model was built using a forward stepwise approach.
The final model was used to determine the odds of experiencing food insecurity among
international students compared with domestic students. Financial income was considered as a
confounder a priori and tested, and the percent change in regression estimates for domestic
versus international students was calculated for the final model with and without ‘weekly
financial income’. The results of logistic regression models were reported as odds ratios (OR)
with 95% confidence intervals (Cl), with p values < 0.05 considered statistically significant.
The goodness of fit test was used to check the model fit, and residual plots (e.g., residuals
versus predicted values, and standardised Pearson residuals versus leverage) were used for
checking the presence of outliers. All statistical analysis was performed using IBM SPSS

Statistics for Windows, version 25.0 (IBM Corp., Armonk, NY, US).
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A thematic analysis was conducted to summarise the comments on food security from the final
open-ended question. Inductive coding was employed for the development of themes, i.e., the
themes were derived from the collected data. Representative quotations were selected for each

theme.

6.7 Results

Of 1325 students who were interested in this study, 991 students passed the eligibility check,
and 469 respondents completed the survey (response rate of 47%). Two respondents were
excluded from the analysis because their age was beyond our eligible range. Of 467
respondents included for data analysis, there were 376 domestic students (80.5%) and 91
international students (19.5%). Our sample was predominantly female (74.9%), undergraduate

(73.0%), and full-time students (91.2%).

6.7.1 Prevalence of food insecurity

The prevalence of food insecurity assessed by the 18-item HFSSM was 13.0% (95% CI 3.6%—
22.5%) and 18.7% (95% CI 0.2%-37.2%) in domestic and international students, respectively
(p = 0.165). The proportion of high, marginal, low, and very low food security in each student
group is shown in Table 6.1 and did not differ (p = 0.280). By using the single-item screening
question, the percentage answering “Enough of the kinds of food we want to eat” was
significantly lower among international students (57.1%) than domestic students (70.5%, p =

0.042).
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Table 6.1. The food security status in all, domestic, and international students attending an

Australian university.

International

Food security status A:'LSGt;j de”tj/ Dom_eggg studg/nts students
(n - )1 n ( 0) (n - )1 n ( 0) (n - 91)’ n (%)
High food security 339 (72.6) 280 (74.5) 59 (64.8)
Marginal food security 62 (13.3) 47 (12.5) 15 (16.5)
Low food security 39 (8.4) 28 (7.4) 11 (12.1)
Very low food security 27 (5.8) 21 (5.6) 6 (6.6)

6.7.2 Sociodemographic factors

Sociodemographic characteristics are shown in Table 6.2 by food security status in domestic
and international students. In univariate logistic regression models, the following predictors
were significant. For domestic students, four factors were significantly associated with their
food security status. Firstly, undergraduate students had higher odds of being food insecure
(OR =2.93, 95% CI 1.21-7.12, p = 0.017) than postgraduate students. Secondly, compared
with students in the second or third year, first-year students (OR = 2.48, 95% CI 1.21-5.06, p
= 0.013) and students in the fourth year or above of their degree (OR = 3.83, 95% CI 1.48-
9.88, p = 0.006) were more likely to experience food insecurity. Thirdly, domestic students
living in accommaodations other than the parental home had an elevated risk of food insecurity
(OR =3.86, 95% CI 2.02-7.37, p < 0.001) compared with those living in their parental homes.
Lastly, domestic students who lost employment income due to the COVID-19 pandemic were
more likely to be food insecure (OR = 2.68, 95% CI 1.40-5.13, p = 0.003) than those who did
not experience the loss. For international students, only one sociodemographic factor was
significantly associated with their food security status in our sample. International students who
experienced living arrangement changes due to the pandemic had an increased risk of food
insecurity (OR = 3.50, 95% CI 1.15-10.59, p = 0.027) compared with those without changes.
From responses to an open-ended question about the experience of changing living

arrangements due to the pandemic, it was common for domestic students to move back to their
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parental homes, and moving to less expensive premises was reported in both domestic and

international students.

When comparing the characteristics of food-insecure students between domestic and
international students, the proportion experiencing living arrangement changes due to the
pandemic was significantly higher (p < 0.001) in food-insecure international students than
domestic students. None of the food-insecure international students received any financial
support from the government during the pandemic, compared with 57% of food-insecure

domestic students.

The final multivariable binary logistic regression model included three predictors, i.e.,
domestic or international students, academic degree, and financial income. After adjusting for
the academic degree and financial income, international students had a higher risk of
experiencing food insecurity (OR =2.02, 95% CI 1.01-4.07, p = 0.049) than domestic students
(see Table 6.3). Weekly financial income from employment and other sources was included in
this logistic regression model irrespectively of its p value (p = 0.128) because its inclusion
substantially changed the regression estimates. The goodness of fit test showed strong evidence
(p = 0.019) that this final model outperformed the null model (i.e., the model without any

predictors). There was no presence of outliers after checking residual plots.
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Table 6.2. Sociodemographic characteristics by food security status in the sample of domestic and international students attending an Australian

university.?
Domestic students International students
Sociodemoaranhic characteristics A(Irl] S_“Z%E;?ts Food secure  Food insecure Food secure  Food insecure
grap n_(%) ’ (n=327), (n =49), p value (n=74), (n=17), p value
n (%) n (%) n (%) n (%)
Age (years, mean £SD) 21.4 3.3 21.3+3.4 21.6 £3.5 0.584° 21.5+3.3 216 +2.4 0.382°
Gender
Female 350 (74.9) 248 (75.8) 39 (79.6) 0.821° 50 (67.6) 13 (76.5) 0.813¢
Male 109 (23.3) 73 (22.3) 9(18.4) 23 (31.1) 4 (23.5)
Other 8(1.7) 6 (1.8) 1(2.0) 1(1.4) 0 (0.0)
Aboriginal or Torres Strait Islander origin
(domestic students only, n = 376)
No 371 (98.7) 324 (99.1) 47 (95.9) 0.129¢ NA® NA NA
Yes 5(1.3) 3(0.9) 2(4.1) NA NA NA
Length of stay in Australia (international
students only, n=91)
2 years or less 43 (47.3) NA NA NA 37 (50.0) 6 (35.3) 0.273°
More than 2 years 48 (52.7) NA NA NA 37 (50.0) 11 (64.7)
Country of origin (international students
only, n=91)
China 40 (44.0) NA NA NA 30 (40.5) 10 (58.8) 0.171°
Other 51 (56.0) NA NA NA 44 (59.5) 7 (41.2)
Enrolment status
Full time student 426 (91.2) 291 (89.0) 44 (89.8) 0.866° 74 (100.0) 17 (100.0) NA
Part time student 41 (8.8) 36 (11.0) 5(10.2) 0(0.0) 0 (0.0
Current academic degree
Undergraduate 341 (73.0) 232 (70.9) 43 (87.8) 0.013° 55 (74.3) 11 (64.7) 0.547¢
Postgraduate 126 (27.0) 95 (29.1) 6 (12.2) 19 (25.7) 6 (35.3)
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Domestic students

International students

Sociodemoaraphic characteristics (cont A|r|1 S_ujr%ints Food secure  Food insecure Food secure  Food insecure
grap stics ( ) ( n_(%) ) (n=327), (n =49), p value (n=74), (n=17), p value
n (%) n (%) n (%) n (%)
Year of current degree
First 216 (46.3) 144 (44.0) 28 (57.1) 0.019° 36 (48.6) 8 (47.1) 0.384¢
Second 126 (27.0) 88 (26.9) 7 (14.3) 24 (32.4) 7(41.2)
Third 84 (18.0) 65 (19.9) 5(10.2) 13 (17.6) 1(5.9)
Four or above 41 (8.8) 30(9.2) 9 (18.4) 1(1.4) 1(5.9)
Marital status
Never married 430 (92.1) 297 (90.8) 47 (95.9) 0.406¢ 71 (95.9) 15 (88.2) 0.233¢
Married or other 37 (7.9) 30(9.2) 2(4.1) 3(4.1) 2 (11.8)
Dependent children
No 465 (99.6) 325 (99.4) 49 (100.0) 1.000¢ 74 (100.0) 17 (100.0) NA
Yes 2(0.4) 2 (0.6) 0 (0.0) 0 (0.0) 0 (0.0)
Current accommodation
On campus accommodation 42 (9.0) 21 (6.4) 7(14.3) <0.001¢ 12 (16.2) 2(11.8) 1.000¢
Parental home 227 (48.6) 206 (63.0) 15 (30.6) 5 (6.8) 1(5.9)
Renting accommodation 168 (36.0) 80 (24.5) 24 (49.0) 51 (68.9) 13 (76.5)
Other 30 (6.4) 20 (6.1) 3(6.1) 6 (8.1) 1(5.9)
Living with'
Parents 225 (48.2) 202 (61.8) 16 (32.7) NA 7(9.5) 0 (0.0) NA
Other family members 168 (36.0) 136 (41.6) 14 (28.6) 15 (20.3) 3 (17.6)
Friends/roommates 120 (25.7) 71 (21.7) 20 (40.8) 24 (32.4) 5(29.4)
Alone 64 (13.7) 17 (5.2) 8 (16.3) 30 (40.5) 9 (52.9)
Other 32 (6.9) 22 (6.7) 7(14.3) 2(2.7) 1(5.9)
Employment status
No employment 154 (33.0) 80 (24.5) 14 (28.6) 0.536° 48 (64.9) 12 (70.6) 0.653°
Employed 313 (67.0) 247 (75.5) 35 (71.4) 26 (35.1) 5(29.4)
Weekly working hours (employed students
only, n = 313)
Less than 20 hours 227 (72.5) 176 (71.3) 27 (77.1) 0.468° 22 (84.6) 2 (40.0) 0.062¢
20 hours or more 86 (27.5) 71 (28.7) 8 (22.9) 4 (15.4) 3 (60.0)
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Domestic students International students

Sociodemoaraphic characteristics (cont A|r|1 S_ujr%ints Food secure  Food insecure Food secure  Food insecure
grap stics ( ) ( n_(%) ) (n=327), (n =49), p value (n=74), (n=17), p value
n (%) n (%) n (%) n (%)
Sources of financial support
Parents 281 (60.2) 188 (57.5) 13 (26.5) NA 65 (87.8) 15 (88.2) NA
Employment salary 237 (50.7) 184 (56.3) 27 (55.1) 22 (29.7) 4 (23.5)
Scholarships 54 (11.6) 35 (10.7) 6 (12.2) 12 (16.2) 1(5.9)
Loans 31 (6.6) 21 (6.4) 7(14.3) 3(4.1) 0 (0.0)
Other 88 (18.8) 68 (20.8) 14 (28.6) 5(6.8) 1(5.9)
Not receiving financial support 36 (7.7) 28 (8.6) 7 (14.3) 0(0.0) 1(5.9)
Weekly financial income (include
employment and/or other income) (n = 420)°
$500 or less 279 (66.4) 205 (65.3) 28 (63.6) 0.830° 38 (77.6) 8 (61.5) 0.291¢
More than $500 141 (33.6) 109 (34.7) 16 (36.4) 11 (22.4) 5(38.5)
Changes caused by COVID-19
Living arrangement (e.g., moved to less
expensive premises) "
No 416 (89.1) 304 (93.0) 44 (89.8) 0.389¢ 59 (79.7) 9 (52.9) 0.031¢
Yes 51 (10.9) 23 (7.0) 5(10.2) 15 (20.3) 8 (47.1)
Job changes (e.g., lost your employment or
worked less hours)
No 274 (58.7) 182 (55.7) 20 (40.8) 0.052° 59 (79.7) 13 (76.5) 0.748¢
Yes 193 (41.3) 145 (44.3) 29 (59.2) 15 (20.3) 4 (23.5)
Employment income decreased (n = 427)9
No 288 (67.4) 208 (68.0) 19 (44.2) 0.002° 52 (82.5) 9 (60.0) 0.081¢
Yes 139 (32.6) 98 (32.0) 24 (55.8) 11 (17.5) 6 (40.0)
Experienced any difficulties in finding jobs
No 326 (69.8) 236 (72.2) 29 (59.2) 0.063° 52 (70.3) 9 (52.9) 0.170°
Yes 141 (30.2) 91 (27.8) 20 (40.8) 22 (29.7) 8 (47.1)
Received any government support payment
(n =451)"
No 266 (59.0) 172 (54.6) 20 (42.6) 0.123° 57 (79.2) 17 (100.0) 0.065¢
Yes 185 (41.0) 143 (45.4) 27 (57.4) 15 (20.8) 0 (0.0)
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Domestic students International students

All students

. . - Food secure  Food insecure Food secure  Food insecure
Sociodemographic characteristics (cont.) (nn—(;‘r/f:;), (n = 327), (n = 49), p value (n=74), (n=17), p value
n (%) n (%) n (%) n (%)
Received any support payment from other
sources (n = 449)¢
No 424 (94.4) 305 (95.9) 42 (91.3) 0.249¢ 61 (89.7) 16 (94.1) 1.000¢
Yes 25 (5.6) 13 (4.1) 4(8.7) 7 (10.3) 1(5.9)

#p < 0.001 was considered statistically significant as the Bonferroni correction was applied for multiple comparisons; °p value based on Mann-Whitney U test;
°p value based on Chi-squared test; %p value based on Fisher’s exact test; °NA = not applicable; 'a multiple-response question; °For questions related to the
financial status, the option of ‘prefer not to say’ was not included in the analysis. The number of students answering ‘prefer not to say’ in these questions are
listed here: weekly financial income (n=47), employment income decreased (n=40), received any government support payment (n=16), received any support

payment from other sources (n=18); "followed by an open-ended question for respondents to type their changes in living arrangements caused by the COVID-
19 pandemic.

240 | Chapter Six



Table 6.3. Results of the final multivariable binary logistic regression model to assess the
association of food security status with sociodemographic characteristics in a sample of

Australian university students (n = 467).2

Variable Category Adjusted o
Odds Ratio 95% CI P value

Domestic or Domestic (reference) 1.00
international International 2.02 1.01, 4.07 0.049
Academic degree Postgraduate (reference) 1.00

Undergraduate 2.60 1.18,5.74 0018
Weekly financial $500 or less (reference) 1.00
income >$500 1.62 0.87, 3.03 0.128

8Adjusted for each variable in the model.

6.7.3 Dietary factors and outcomes

Diet-related factors and outcomes are shown by food security status among domestic and
international students in Table 6.4. For domestic students, cooking self-efficacy and the
proportion of students meeting recommendations for fruit intake were significantly lower in
food-insecure students. For international students, the provision of meals in accommodation
other than their own home (e.g., residential colleges and homestay) were associated with higher
odds of food insecurity (OR = 4.55, 95% CI 1.18-17.53, p = 0.028) than those living in

accommodations without provided meals.

6.7.4 Health and academic outcomes

Physical and mental health, and academic outcomes are shown by food security status among
domestic and international students in Table 6.4. The mean score of the Well-Being Index in
both domestic and international students with food insecurity was below 13, indicating poor
wellbeing. Both food-insecure domestic (OR = 1.94, 95% CI 1.06-3.57, p = 0.032) and
international students (OR =2.98, 95% CI 1.01-8.78, p = 0.048) were more likely to experience

poor wellbeing than their food-secure peers. The impacts of food security status on class
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attendance, academic performance, and withdrawal from courses were reflected by domestic

students.

6.7.5 Coping strategies

To cope with food insecurity, it was common for both domestic and international students to
purchase cheaper and less ideal options (e.g., substitute traditional ingredients), have less
healthy meals, and save meals for later (Table 6.5). All food-insecure international students
had experience in purchasing cheaper or processed foods. Among food-insecure students, the
percentage of students that obtained food assistance was significantly higher in international
students (64.7%) than in domestic students (16.3%, p < 0.001). In addition, having two main
meals only was reported by an international student, and bin diving (i.e., finding food items
from dumpsters) was reported by a domestic student among respondents who specified their

own coping strategies.

242 | Chapter Six



Table 6.4. Dietary factors and health/academic outcomes by food security status in domestic and international students attending an Australian

university.?
All students Domestic students International students
Dietary factors and health/academic _ Food secure  Food insecure Food secure  Food insecure
(n =467), _ _ _ _
outcomes n (%) (n=327), (n =49), p value (n=74), (n=17), p value
n (%) n (%) n (%) n (%)
Dietary factors and outcomes
Does your accommodation provide meals?
(n=221)°
No 188 (85.1) 87 (81.3) 30 (93.8) 0.091° 60 (90.9) 11 (68.8) 0.034¢
Yes 33 (14.9) 20 (18.7) 2(6.3) 6(9.1) 5(31.3)
Are you aware of any food relief programs
that are available to you?
No 289 (61.9) 199 (60.9) 34 (69.4) 0.251° 51 (68.9) 5(29.4) 0.003°
Yes 178 (38.1) 128 (39.1) 15 (30.6) 23 (31.1) 12 (70.6)
Weekly food budget
$0-30 52 (11.1) 41 (12.5) 6 (12.2) 0.158° 3(4.1) 2(11.8) 0.347¢
$31-60 127 (27.2) 91 (27.8) 13 (26.5) 18 (24.3) 5 (29.4)
$61-100 215 (46.0) 146 (44.6) 28 (57.1) 33 (44.6) 8 (47.1)
> $100 73 (15.6) 49 (15.0) 2(4.1) 20 (27.0) 2(11.8)
Adequacy of cooking facilities
Adequate 405 (86.7) 302 (92.4) 41 (83.7) 0.057¢ 52 (70.3) 10 (58.8) 0.361°
Inadequate 62 (13.3) 25 (7.6) 8 (16.3) 22 (29.7) 7(41.2)
Self-perceived cooking skills
Excellent 99 (21.2) 74 (22.6) 11 (22.4) 0.592° 12 (16.2) 2(11.8) 0.307¢
Good 208 (44.5) 144 (44.0) 18 (36.7) 34 (45.9) 12 (70.6)
Fair 117 (25.1) 80 (24.5) 13 (26.5) 22 (29.7) 2(11.8)
Poor 43(9.2) 29 (8.9) 7(14.3) 6 (8.1) 1(5.9)
Cooking self-efficacy (mean £SD) 15.20 +3.43 15.68 +£3.43 13.90 £3.09 <0.001° 14.39+3.18 13.35+3.48 0.348°
Cooking frequency
3 days/week or less 262 (56.1) 199 (60.9) 28 (57.1) 0.620° 28 (37.8) 7(41.2) 0.799°
4+ days/week 205 (43.9) 128 (39.1) 21 (42.9) 46 (62.2) 10 (58.8)
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Domestic students

International students

Dietary factors and health/academic A(Irll S;[lil%(;r)'ts Food secure  Food insecure Food secure  Food insecure
outcomes (cont.) n (%) : (n=327), (n =49), p value (n=74), (n=17), p value
n (%) n (%) n (%) n (%)
Eating out frequency
3 days/week or less 421 (90.1) 304 (93.0) 44 (89.8) 0.389¢ 59 (79.7) 14 (82.4) 1.000¢
4+ days/week 46 (9.9) 23 (7.0) 5(10.2) 15 (20.3) 3(17.6)
Vegetable intake
Less than 5 serves 415 (88.9) 282 (86.2) 49 (100.0) 0.006° 68 (91.9) 16 (94.1) 1.000¢
5 serves or more 52 (11.1) 45 (13.8) 0(0.0) 6 (8.1) 1(5.9)
Fruit intake
Less than 2 serves 260 (55.7) 158 (48.3) 38 (77.6) <0.001° 50 (67.6) 14 (82.4) 0.229°
2 serves or more 207 (44.3) 169 (51.7) 11 (22.4) 24 (32.4) 3(17.6)
Health outcomes
Self-perceived physical health status
Excellent 59 (12.6) 46 (14.1) 2(4.1) 0.006° 8 (10.8) 3(17.6) 0.332¢
Good 208 (44.5) 148 (45.3) 17 (34.7) 38 (51.4) 5 (29.4)
Fair 161 (34.5) 111 (33.9) 21 (42.9) 22 (29.7) 7 (41.2)
Poor or very poor 39 (8.4) 22 (6.7) 9 (18.4) 6 (8.1) 2 (11.8)
BMI (mean =SD) 22.35 +4.08 22.56 +4.19 22,11 +2.85 0.921° 22.09 +4.33 19.87 +2.96 0.109°
BMI category
Underweight 50 (11.2) 32 (10.1) 5(10.9) 0.460° 9(13.2) 4 (25.0) 0.131¢
Normal weight 312 (70.0) 218 (69.0) 35 (76.1) 47 (69.1) 12 (75.0)
Overweight or obese 84 (18.8) 66 (20.9) 6 (13.0) 12 (17.6) 0(0.0)
Self-perceived mental health status
Excellent 43(9.2) 32(9.8) 2(4.1) 0.007° 8 (10.8) 1(5.9) 0.061¢
Good 154 (33.0) 107 (32.7) 12 (24.5) 32 (43.2) 3(17.6)
Fair 172 (36.8) 120 (36.7) 14 (28.6) 29 (39.2) 9 (52.9)
Poor or very poor 98 (21.0) 68 (20.8) 21 (42.9) 5 (6.8) 4 (23.5)
WHO-5 Well-Being Index (mean £SD) 13.30 +£5.05 13.51 +4.87 10.73 £5.28 0.001° 14.43 +£5.02 11.88 +£5.70 0.069
WHO-5 Well-Being Index category
Normal 272 (58.2) 194 (59.3) 21 (42.9) 0.030° 50 (67.6) 7(41.2) 0.043°
Poor wellbeing (below 13) 195 (41.8) 133 (40.7) 28 (57.1) 24 (32.4) 10 (58.8)
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Domestic students International students

Dietary factors and health/academic A(Irll S;“Z%(;r)'ts Food secure  Food insecure Food secure  Food insecure
outcomes (cont.) n (%) : (n=327), (n =49), p value (n=74), (n=17), p value
n (%) n (%) n (%) n (%)

Does the sufficiency of the food you can

get ever affect your study?

Class attendance
Does not affect 310 (66.4) 244 (74.6) 20 (40.8) <0.001° 41 (55.4) 5 (29.4) 0.053°
Affects 157 (33.6) 83 (25.4) 29 (59.2) 33 (44.6) 12 (70.6)

Academic performance
Does not affect 227 (48.6) 182 (55.7) 12 (24.5) <0.001° 31 (41.9) 2(11.8) 0.020¢
Affects 240 (51.4) 145 (44.3) 37 (75.5) 43 (58.1) 15 (88.2)

Withdrawal from courses
Does not affect 397 (85.0) 292 (89.3) 34 (69.4) <0.001° 59 (79.7) 12 (70.6) 0.516¢
Affects 70 (15.0) 35 (10.7) 15 (30.6) 15 (20.3) 5(29.4)

p < 0.001 was considered statistically significant as the Bonferroni correction was applied for multiple comparisons; students living in accommodations
other than the parental home and own property were asked to answer this question; °p value based on Chi-squared test; %p value based on Fisher’s exact test; °p
value based on Mann-Whitney U test; 'p value based on independent sample t test.
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Table 6.5. Coping strategies used by domestic and international university students when they were not able to obtain sufficient and appropriate

food in Australia.

All respondents

Food insecure respondents

Coping strategies Domestic International Domestic International
students students p value students students p value
(n=376),% (n=91),% (n=49), % (n=17),%
Purchased cheap/discounted, processed food. 80.1 90.1 0.025% 98.0 100.0 1.000°
Ate less healthy meals to eat more food. 56.1 73.6 0.002% 98.0 94.1 0.452°
Saved food for later. 80.1 90.1 0.025° 98.0 94.1 0.452°
Substituted ideal (e.g., traditional) ingredients. 73.4 85.7 0.0142 959 941 1.000°
Stretched (i.e., spread out) food to make it last longer. 521 64.8 0.029% 95.9 82.4 0.103°
fgg;fﬂ;fezd o family ';Sefﬁfé;s‘;\f'th IS 76.6 76.9 0.947° 89.8 94.1 1.000°
Sought employment or worked more hours. 55.3 51.6 0.528?% 93.9 82.4 0.172°
Ate more than normal when food was plentiful. 66.5 76.9 0.0542 091.8 88.2 0.643°
Delayed or not buying academic supplies. 43.4 47.3 0.501? 85.7 82.4 0.709°
Used less or delayed paying utilities or services. 31.9 44.0 0.030% 81.6 82.4 1.000°
Attended events offering free food. 53.7 58.2 0.4372 67.3 64.7 0.8422
Borrowed money from family or friends, applied for
loans, purchased food using credit card. 28.1 39.6 0.045° 5.1 64.7 0.490°
Obtained food from food bank or other food relief
programs providing free or discounted food. 6.6 374 <0.001° 16.3 64.7 <0.001"
Other® 4.3 11.0 0.012? 18.4 35.3 0.185°

%p value based on Chi-squared test; °p value based on Fisher’s exact test; *followed by an open-ended question for respondents to type other coping strategies.
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6.7.6 Additional comments on food security

In the final open-ended question of this survey, 35 respondents provided their comments on

the survey and/or their food security status. Their comments on the food security status and

associated factors were summarised into seven themes and selective quotations in each theme

are shown in Table 6.6. The themes were centred on where the students lived (supporting the

finding living with parents enabled food security), limited access to foods international students

preferred, physical disability leading to food security risk, nutrition (healthfulness

compromised), time and mental stresses (compromised food security), food assistance

programs (awareness) and cost of food limiting amount and choice.

Table 6.6. Selected quotations from open-ended question on food security status of survey

respondents attending an Australian university.

Themes

Quotations

Living alone or
with parents

The biggest issue for me is actually cooking for a single person, when most
items in stores are cheaper to buy in bulk but this isn’t really appropriate
when you re cooking for one (25 years”, female, domestic)®.

My parents let me live at home rent free and provide all my meals as they can
afford to do this! Not having to worry about such expenses means | can focus
on my uni work and trying to eat more healthy (28 years, female, domestic).

Food
unavailability for
international

My diet has radically changed when | first moved to Australia because of the
unavailability of my usual cooking ingredients (spice, vegetables, | usually
boil green veggies like cabbage, pak choy, etc.) so some of the greenery

students which | can easily find in Vietnam is more expensive and more difficult to
find here in Australia. Therefore, | rely a lot on frozen veggies (which |
consider not really the best choice) and | have noticed some kind of decline in
my health namely | feel like | have more heat in my body than usual (18
years, female, international).

Reduced food Although | have access to ingredients, | am disabled and it is very difficult for

access caused by me to prepare my own food, so | often skip meals and/or eat unhealthily

disabilities because of access issues (20 years, non-binary, domestic).

Nutritional Iwouldn’t say I often go hungry, but I defiantly do not eat nutritiously. For

considerations

example, | eat 2 min noodles with a couple eggs for dinner or lunch almost
every day because it’s very cheap and filling. Or I eat a lot of veggies
because they are the cheapest to buy and quickest to cook (25 years, female,
domestic).
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Themes Quotations

Nutritional Nutrition is very important to me, and | perceive myself to budget food
considerations appropriately. Habitually | eat at home and am confident cooking which is
(cont.) cheaper and healthier for me. When I have had limited finances, | have

shared groceries and ate more basic food stuffs. | have never needed food
bank or others (20 years, male, domestic).

Time constraints My study affects my food eating patterns due to stress and time restriction
and mental health  around meals periods. | eat less healthy foods and have to un-mindfully cram
affected food them down my throat. My appetite also gets suppressed and I’ll miss meals
security status entirely (23 years, male, domestic).

On the other hand often time it is my uni program (MD) that prevents me
from having 3 meals a day as classes are packed in so tightly and they make
very little accommodation for travel between class venues (sometimes across
the city to different hospitals) so that we have to skip lunch in order to
commute (24 years, female, domestic).

I am more awake & able to participate in classes after eating, but sometimes
school and work are so busy I don’t have time to cook or shop and I get tired
(19 years, female, domestic).

Food security isn’t really an issue for me. However, my mental health and
stress levels greatly impact my ability to abstain food for myself, prepare
food and eat food. Often I find I haven’t eaten for one or two days not
because I can’t afford food, or because food isn’t there, but because food is
too overwhelming (25 years, female, domestic).

The use and I actually liked the mention of the food banks as that enabled me to research
awareness of food into these corporations, as if I am eligible, this would greatly assist me (21
assistance services  years, female, domestic).

I think the information regarding food support for USYD international
student is lack, they should’ve spread more about it (30 years, female,
international).

Cost of food and When things are cheaper even when | don't like it | buy it (21 years, female,
limiting food domestic).

Sometimes | find that | can't stay at uni and study for too long because I'm
hungry and avoid packing heaps of food because | need it to last me longer at
home (23 years, female, domestic).

®Demographic characteristics of the respondent (age, gender, domestic or international student).
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6.8 Discussion

International students were twice as likely to experience food insecurity than domestic students
during the COVID-19 pandemic. Undergraduates also had a higher risk of being food insecure,
but this was only significant in domestic students. Undergraduate domestic students who left
their parental home may be more vulnerable to food insecurity while they were still adjusting
to the university life and independent living. International students left their home country and
adapted to the new environment by themselves, and this may contribute to the higher risk of
food insecurity regardless of being undergraduate or postgraduate students. Additional
challenges in the inability to access and enjoy their preferred food in Australia and financial
difficulties due to the pandemic likely compound the problem of food security. International
students were more likely to use food assistance services as they experienced loss of casual
employment and more food assistance programs were available for them during the
pandemic.>?23 Also, academic stress and time pressure may lead to lower food security by
being unable to access and prepare food, as commented upon by our respondents. Negative
impacts of food insecurity on dietary outcomes were reported by domestic students. Poor
wellbeing was found in both domestic and international students with food insecurity.
Findings from previous studies that measured differences in the risk of food insecurity between
domestic and international students on campus were mixed. Similar to our findings,
Blundell et al. and Soldavini et al. reported a higher risk of food insecurity in international
students compared with domestic students assessed using the 10-item food security assessment
tool in Canada and the US.1*?° However, no significant differences were reported between
domestic and international students from two previous Australian studies conducted in
Queensland pre-COVID in 2011 and 2014.3537 One of them used the 18-item assessment tool,
and the other one used both single- and multi-item tools to measure food security status among

university students.®*3" Similar to our findings, another two more recent Australian studies
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conducted in Tasmania in March 2020 (prior to the COVID-19 pandemic in Australia) and
March 2022 (during the pandemic) reported a higher risk of food insecurity in international
students than domestic students.®3% One of them used the 6-item short form USDA Food
Security Survey Module,* and the other one used a single-item measure.*® The differences in
the cost of living over the years between cities in different states may contribute to the
differences observed in food security status because Sydney is the most expensive city to live
in Australia.*® The prevalence of household food insecurity was about 4% in Australia assessed
by using a single-item question in the 201112 Australian Health Survey,® but there have been
no further updates on the national data since then. The affirmative response to the question “In
the last 12 months, were there any times that you ran out of food and couldn’t afford to buy
any more?” was classified to be food insecure.** The single-item measure may underestimate
the prevalence of food insecurity and this question does not encompass the additional

dimension of whether people had access to nutritious foods and the food they preferred.*?

A few sociodemographic factors were found to be associated with food insecurity among
domestic students but not international students in this study. Some previous studies in the US
have analysed the differences in the risk factors of food insecurity between undergraduate and
postgraduate students, 4 but none disaggregated between domestic and international students.
Undergraduate students were commonly found to be more vulnerable to food insecurity than
postgraduate students among tertiary education students overall, and this was similar to our
findings in domestic students.'>1443 A higher risk of food insecurity has been detected in
freshmen from the US,* however, Reynolds et al. reported an increased risk in students in
higher years.!® In our domestic students, both first-year students and students in the fourth year
or above were more likely to be food insecure than students in other years. Most food insecure

domestic students in the first year and the fourth year or above were undergraduates. It is
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hypothesised that this may be because first-year undergraduate students may have not yet
adapted to independent living,*2 while undergraduates in Honours degrees may be preoccupied
with research and have less time for food matters. Postgraduate students may have more
experience in living independently and increased abilities to earn more income from
employments requiring higher-level skills.? Previous research in another Australian university
showed Aboriginal and Torres Strait Island students were more likely to be food insecure,?
but the sample of students was too small in this study to make a judgement. The positive
association between lower income and food insecurity has been previously reported among
university students,® but in the current study we found a greater odds of being food insecure
in students with higher income albeit the association was not statistically significant. This
might be explained by the high proportion of domestic students living with parents as these

students may be supported financially and do not pay for all their food and other living expenses.

The COVID-19 pandemic has exacerbated challenges for tertiary education students, including
food insecurity.* In our sample, financial difficulties during the pandemic were associated with
food insecurity, including changes in living arrangements such as moving to less expensive
premises among international students, and the loss of income among domestic students.
Similar findings were reported by tertiary education students in the US.*>4¢ Owens et al. found
those students who experienced changes in living arrangements and negative changes in
income were more likely to be food insecure during the pandemic.*® Soldavini et al. reported
the loss of employment as a risk factor and moving home to live with families as a protective

factor for food insecurity among tertiary education students at the early stage of the pandemic.*®

Several dietary factors and outcomes were found to be associated with food insecurity in

tertiary education students in this study. In domestic students, lower cooking self-efficacy was
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reported by food-insecure students compared with food-secure ones. This was consistent with
a previous study conducted in a Southeastern US university, which also found lower cooking
self-efficacy scores in students with very low food security.?® The quality of meals prepared by
local accommodation appeared to be problematic in our study. International students living in
accommodations that provided meals were more food insecure than those without provided
meals, but this association was not found in domestic students. The unavailability of familiar
ingredients in Australia was mentioned by one of our international students. Meals prepared by
local accommodations may not be customised to meet the food preferences of international

students.

Substituting ideal or traditional ingredients was commonly used as a coping strategy among
our international students. To cope with the insufficiency of food, buying cheaper alternatives
and sacrificing nutritional quality were prevalent in both our study and other studies in tertiary
education students.’3% As a result, for our domestic students, it was harder for the food-
insecure to meet the recommendation for daily fruit intake from the Australian Dietary
Guidelines compared with food-secure ones.?® Lower consumption of healthy foods was

frequently reported among food-insecure students previously.*’

The association between food insecurity and poorer physical and mental health has been
frequently reported by other studies in tertiary education students.'®3* Poor wellbeing was
found in our food-insecure domestic and international students. The mean scores of Well-Being
Index in our food-secure students were barely above the clinical cut off. The mental health
problems among general tertiary education students may be worsened by the COVID-19
pandemic and another study has reported the high and increased prevalence of mental health

issues in this group.® El Zein et al. found a greater odds of obesity in food-insecure students
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from universities in the US,*® but this was not reflected in our sample. The sufficiency of food
negatively impacted academic outcomes in our domestic students. However, this was not
reported by our international students as their main purpose of coming to Australia was to
complete their tertiary education and the class attendance was required by the student visa.>
Negative academic outcomes, such as lower grade point averages, were found to be associated
with food insecurity in other studies conducted among tertiary education students and this
association might be mediated by mental health.”>! Some of our respondents stated that stress
and tight academic schedules negatively affected their food choices and meal regularity (e.g.,
less healthy choices and skipping meals) as they had insufficient time and were too
overwhelmed to take care of their nutrition. A higher rate of food insecurity has been reported
during final assessment periods, a time of intense study and stress, compared with the

beginning of a semester from a longitudinal study in US freshmen.>?

Food-insecure international students were more likely to use food relief services than domestic
students in this study. Previous research indicated that tertiary education students often lacked
awareness of available food assistance programs and the rate of utilisation was low,>® but more
than 70% of our international students with food insecurity were aware of these services and
65% used them. Although the financial support from the Australian government due to the
COVID-19 pandemic was limited and international students mostly ineligible, an increased
number of food relief programs were operated by charitable organisations (e.g., OzHarvest and
Foodbank Australia) for international students to cope with food insecurity during the
pandemic.?? The annual report from Foodbank Australia found an increased number of

international students seeking food assistance during the COVID-19 pandemic.??
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One of the strengths of this study was to examine the differences in the risk factors and impacts
of food insecurity between international and domestic students. There are some limitations in
this study. The survey was conducted in a single university in Sydney, the largest city and with
the highest cost of living in Australia, and had a smaller number of international students than
might be expected due to the pandemic, and female students were overly represented in this
study as frequently occurs in studies concerning food and nutrition content.>* Compared with
the national data on tertiary education students in Australia in 2020,% our sample had a larger
proportion of female (74.9% in our sample vs 56.4% in the national data) and undergraduate
(73.0% vs 66.4%) students, and a smaller proportion of international (19.5% vs 30.1%) and
part-time students (8.8% vs 30.3%). Students older than 30 years were not included in this
study. Therefore, the results from this study might not be generalisable to all tertiary education
students in Australia. The number of students replying to the open-ended question was less
than 1% and fewer in international students but the qualitative data adds to the interpretation
of the quantitative data. The answers from respondents may be affected by different
understanding and interpretations of survey questions. Students experiencing food insecurity
may be more likely to respond to this survey, which may cause the overestimation of the actual
prevalence of food insecurity. On the other hand, the prevalence may be underestimated due to

the stigma to admit the insufficiency of food, especially for international students.

6.8.1 Implications

The prevalence and negative impacts of food insecurity among both domestic and international
tertiary education students in Australia necessitates the tertiary education sector should be more
aware of this public health issue. The information on available food assistance services and
other methods to seek help should be widely promoted to increase awareness among all

students, e.g., through orientations, online teaching systems, and newsletters. However, this
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should be addressed in a more systematic manner so that charities should not need to play the
major role. Tertiary institutions should take the responsibility to address students’ financial
difficulties in purchasing nutritious and preferred foods. The regular monitoring of the
prevalence of food insecurity among domestic and international students may provide a guide
to the necessary investment on this human rights issue. Better food environments on campus
including student accommodation could help students have easier access to nutritious food that
they enjoy and prefer especially when they experience stress and time pressure during their
studies. Food environment interventions may include providing subsidised meals in canteens
on campus and a reasonable distribution of left over foods in food outlets and student
accommodations.®® For future research, a more diverse sample of international students from
multiple universities might be needed to detect further impacts of food insecurity in these
students and differences compared with their domestic peers. Future comparisons between
campuses in areas with different socioeconomic status may contribute to a more complete
picture of food insecurity among tertiary education students on a national scale. This research
has been conducted during the COVID-19 pandemic using a cross-sectional study design so
we have no comparison with a pre-COVID period and cannot predict how this will change in
the new “COVID normal”. It might be expected that as employment of international students
resumes the impacts may lessen from a financial aspect, but this is not the entire solution as

can be seen in the results we present with preferences needing to be addressed.
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6.9 Conclusions

International students have a higher risk of experiencing food insecurity than domestic students
attending an Australian university during the COVID-19 pandemic. Different risk factors for
being food insecure were identified in these two student groups. For international students,
living in a different food environment compared with their home country may contribute to
being food insecure as their food preferences were more difficult to satisfy than domestic
students. An association between food insecurity and poorer mental health outcomes was found
in both domestic and international students. Reduced ability to consume healthy foods and
regular meals when experiencing stress and time management issues should also be addressed.
Future interventions to alleviate food insecurity should consider the difficulties for both
domestic and international students. Mandatory policies to improve campus food environments,
increasing specific financial support for food access, and wider dissemination of food-related
knowledge such as information on sourcing foods, food relief programs, nutrition, building

cooking skills and providing recipes could help address these inequities.
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6.11 Conclusion to chapter

Our survey found that international students had a higher risk of experiencing food insecurity
in Australia. Negative impacts of food insecurity on mental health were reported in both
domestic and international students, and food-insecure domestic students also reported
negative dietary and academic outcomes. The following chapter (Chapter Seven) will assess
the diet quality in these two student groups and investigate the association between diet quality

and food insecurity.
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7.3 Introduction to chapter

This chapter includes a dietary assessment sub-study of the food security survey in the last
chapter (Chapter Six). The overall diet quality of domestic and international students attending
an Australian university was measured and compared. The association between diet quality and

student characteristics, including food security status, will be discussed.

7.4 Manuscript

(Appears on next page)
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Abstract: Poor diet quality is commonly reported in young adults. This study aimed to measure the
diet quality of students attending a large Australian university (including domestic and international
students), and to examine the effect of food security status and other key factors likely to impact
their diet quality. Using the Automated Self-Administered 24-h recall Australian version, a cross-
sectional survey collected dietary recalls from domestic and international students in one university
in Sydney. Diet quality was assessed using the validated Healthy Eating Index for Australian Adults
(HEIFA-2013) which gives a score out of 100. Food security status was measured by the 18-item
Household Food Security Survey Module. Differences in the mean HEIFA-2013 scores by student
characteristics were determined by analysis of covariance. A total of 141 students completed one
dietary recall. The mean HEIFA-2013 score for students was low (mean 52.4, 95% CI 50.0-54.8).
Food-insecure students had a poorer diet quality (mean 43.7, 95% CI 35.7-51.8) than their food-secure
peers (mean 53.2, 95% CI 50.8-55.7, p = 0.027). The mean HEIFA-2013 score was similar in domestic
(mean 52.5, 95% CI 49.9-55.2) and international students (mean 51.9, 95% CI 46.3-57.5, p = 0.845).
Those reporting self-perceived excellent cooking skills and higher cooking frequency had better
diet quality. Interventions to improve food and nutrition knowledge and skills and address food
insecurity may help tertiary education students cook more frequently and achieve better diet quality.

Keywords: diet quality; food insecurity; nutrition insecurity; young adults; nutrition; 24-h recall;
HEIFA-2013; university; college

1. Introduction

Many young adults start to develop their independent lifestyle after the commence-
ment of tertiary studies, including the management of their own meals [1,2]. Unhealthy
dietary habits have been frequently reported among students attending tertiary education
institutions in many high-income countries [3-5]. Some common unhealthy dietary prac-
tices included breakfast skipping, low consumption of fruits, vegetables, and whole grains,
and high consumption of fast-food, saturated fat, added sugar, and sodium [3-5]. Low
adherence to the Mediterranean dietary pattern (a healthy way of eating) was often found
in students in European universities [6,7].

The overall diet quality has been measured in tertiary education students by using
different diet quality indices based on national dietary guidelines (e.g., Healthy Eating
Index) or specific dietary patterns (e.g., Mediterranean Diet Quality Index) [6,8]. Both
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sociodemographic and environmental factors have been reported to be associated with the
diet quality of tertiary education students, including gender, living alone or with parents,
ethnic backgrounds, socioeconomic status, and campus food environments [5,9-11]. Com-
pared with domestic peers, international students experienced extra transitions including
dietary acculturation when they relocate to a new country [12]. However, whether these
additional challenges contribute to any differences in the overall diet quality between
international and local students remains unclear.

The poorer diet quality of tertiary education students was found to be correlated with
other unhealthy lifestyle behaviours and appeared to be associated with negative health
and academic outcomes [13-17]. Lower physical activity levels and more screen time were
observed in students with poorer diet quality [9,10,14]. Some studies showed that diet
quality was negatively associated with the risk of metabolic diseases (e.g., obesity) in this
student population [13,14]. Moreover, associations between diet quality and mental health
were also observed. Quehl et al. reported higher levels of depression in female students
with lower diet quality scores [15]. Furthermore, a positive association between diet quality
and academic performance (e.g., grade point average) was noted [16,17].

Experiencing food insecurity is not uncommon in tertiary education students in
Australia and other developed countries [18-20]. Having sufficient nutritious and preferred
foods is important for achieving food and nutrition security [21]. International students
tended to be more vulnerable to food insecurity than domestic students [12]. In the total
community of tertiary education students, poorer dietary outcomes, e.g., lower intakes of
fruits and vegetables, and higher intakes of added sugar, have been previously reported in
food-insecure students compared with food-secure students [22].

To date, limited studies of diet quality and outcomes have been investigated among
tertiary education students and analyses are mostly as an undifferentiated group [8,17].
In an Australian context, only separate dietary components, such as the consumption of
fruits, vegetables, and takeaway foods, have been previously investigated in food-secure
and -insecure tertiary education students [20], but not yet the overall quality of diet. This
study aims to measure the overall diet quality of students (both domestic and international
students) from an Australian university, and to compare the differences in the diet quality
by food security status, cooking, sociodemographic, health, and environmental factors.

2. Materials and Methods
2.1. Study Design

As part of a larger cross-sectional food security survey conducted in a large Australian
university in Sydney, New South Wales (NSW), we recruited participants to take part in
a dietary survey to assess their diet quality. The study was approved by the Institutional
Human Ethics Review Board.

2.2. Participants

Eligible participants included current domestic and international students aged 18
to 30 years who were not completing or had completed a nutrition course. The larger
food security survey (unpublished) recruited participants from among university students
through convenience and snowball sampling between October 2021 and May 2022. Adver-
tisement flyers were posted on campus and through online platforms, e.g., announcements
through an online learning management system of the institution and social media. Partici-
pants who completed the survey were asked if they had interest to participate in a dietary
recall sub-study, and they were able to provide their consent through a secure online survey
platform, Research Electronic Data Capture (REDCap, Version 12.2.1).

Of 467 respondents who completed the large survey, 258 participants provided consent
to participate in the dietary recall sub-study. A drawing of ten $50 supermarket gift
vouchers was conducted among the participants who completed dietary recalls. The value
of the vouchers was not displayed in advertising materials.
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2.3. Data Collection

Participants were asked to complete two 24-h dietary recalls (24HR) via the Automated
Self-Administered 24-h Dietary Assessment Tool Australian version (ASA24-Aus), which is
an online platform for completing self-administered dietary recalls and food records [23].
To collect dietary recalls, the ASA24-Aus followed a multiple-pass approach to collect
information on food and drink items in each meal or snack session, preparation methods,
additional ingredients, portion size, and forgotten items. The Australian Food, Supplement
and Nutrient Database (AUSNUT) 2011-13 is applied in this ASA24 version [24]. Individual
login details to ASA24-Aus were sent to each participant via email. Instructions and
assistance were provided for participants to complete 24HR on two non-consecutive days,
a weekday and a weekend day. Reminder emails were sent to encourage more participants
to complete dietary recalls. The data collection opened from October 2021 until July 2022.
This was impacted by the COVID-19 pandemic as Australian borders were closed for
international until December 2021.

Student characteristics (e.g., age, gender, current academic degree, cooking frequency,
and self-rated physical and mental health) were collected in the larger food security survey.
Food security status in the past 12 months was assessed by using the 18-item Household
Food Security Survey Module (HFSSM) from the United States (U.S.) Department of Agri-
culture [25]. Students with dependent children answered all 18 questions in the HFSSM [25],
while students without children answered the first 10 questions only. The levels of food
security were categorised into four categories based on the sum of affirmative responses
to the HFSSM: high (no affirmative responses), marginal (1-2), low (37 for students with
children, 3-5 for students without children), and very low food security (8-18 for students
with children, 6-10 for students without children) [25]. High and marginal food security
were then combined as the food secure group, while low and very low food security were
combined as the food insecure group [25].

WHO-5 Well-being Index, a five-item tool, was used to further assess mental health
status and it has been used in tertiary education students [26,27]. The total raw score ranges
from 0 to 25, and a score below 13 is indicating poor wellbeing and further testing for
depression [27].

2.4. Diet Quality Index

The Healthy Eating Index for Australian Adults (HEIFA-2013) was used to assess the
overall diet quality of domestic and international students from an Australian university.
The HEIFA-2013 was developed based on the most recent Australian Dietary Guidelines
(ADG) in 2013 to reflect compliance with this national guideline [28]. This tool has been
validated in Australian young adults through dietary data collected by weighed food
records, food frequency questionnaires, and 24HR [29,30].

The HEIFA-2013 contains 11 components and the total score ranges from 0 to 100. The
following nine components have a value of 10 marks for each, including fruits (5 marks for
total intake and 5 marks for the variety of consumption), vegetables (5 marks for total intake
and 5 marks for the variety), grains (5 marks for total intake and 5 marks for wholegrains
intake), total intake of dairy products, total intake of meat and alternatives, total intake of
discretionary foods, fat intake (5 marks for saturated fatty acids and 5 marks for mono-
and poly-unsaturated fatty acids), sodium intake, and the intake of added sugar; with
another 5 marks for each of the water and alcohol intake.

The criteria for full marks of each component followed the recommendations for male
and female adults aged from 19 to 50 years in the ADG [28], and the serve size followed the
Australian Guide to Healthy Eating (AGHE) [31]. The serve size with the criteria for full
and no marks for each component are shown in Table 1. Marks were given incrementally
between full and no marks. Taking dairy intake as an example, 2.5 serves or more will
be given a full 10 marks, and then 8 marks for 2.0-2.4 serves, 6 marks for 1.5-1.9 serves,
4 marks for 1.0-1.4 serves, 2 marks for 0.5-0.9 serves, and no marks if less than 0.5 serve
was consumed. Further details of this tool have been published previously [30,32].
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Table 1. Serve sizes and criteria for full and no marks of each component in the Healthy Eating Index
for Australian Adults (HEIFA-2013).

Component Serve Size/Unit Criteria for Full Marks Criteria for No Marks
Fruit
Total intake 150 g fresh fruit, 30 g dried fruit, 125 g fruit juice >2.0 serves <0.5 serve
15 e o ey s sore s
Vegetable
Total intake 75 g vegetables and legumes, 125 g vegetable juice Male: >6 serves, <1 serve

75 g vegetables and legumes (green, starchy,

Female: >5 serves

>1 serve of green, starchy, orange, and other

<1 serve of each type (green, starchy,

Variety orange, and other vegetable, and logumes) vegetable, >0.5 serve of legumes (1 mark for ~ orange, and other vegetable) and <0.5
each type) serve of legumes
Grains
Total intake 500 kJ >6 serves <1 serve
Wholegrains 500 kJ >3 serves <1 serve
Meat and ) 65 g red meat/offal, 80 g poultry, 100 § . Male: >3.0 serves, Male: <1 serve,
. fish/seafood, 120 g eggs, 170 g meat alternatives, : !
alternatives Female: >2.5 serves Female: <0.5 serve
30 g nuts/seeds
Dairy 250 mL milk, 200 mL yoghurt, 550 kJ cheese, 200 >2.5 serves <0.5 serve
mL custard
Discretionary Male: <3.0 serves, Male: >6.0 serves,
choices 375 mL beverages, 600 KJ foods Female: <2.5 serves Female: >5.5 serves
Fat
Saturated Percentage of energy intake <10% >12%
Male: >4.0 serves, Male: <1.0 serves,
Unsaturated 250 k] Female: >2.0 serves Female: <0.5 serve
Sodium mg <1610 mg >2300 mg
Added sugar Percentage of energy intake <5% >10%
Water Proportion of wateg consumed relative to other >50% <10%
everages
Alcohol 1 standard drink (10 g of alcohol) <20 g of alcohol >20 g of alcohol

2.5. Data Analysis

To calculate the HEIFA-2013 [30], the first dietary recall of each participant was used.
A single dietary recall is a valid assessment of group means [33]. Of participants who
completed the first recall, a subset completed the second recall. As an additional analysis,
for participants who completed two recalls, the average intakes of two days were calculated
and HEIFA-2013 determined (see Figure 1 for details of single and two-day recalls). To
calculate food group intakes, mixed dishes were disaggregated into separate ingredients
based on the recipe file from AUSNUT 2011-13 [24]. The fat and sodium intakes were
derived from the output analysis file from the ASA24-Aus. The intake of added sugar was
not one of the variables in the ASA24-Aus output and was calculated by merging the file of
reported food items from participants with the nutrient file from AUSNUT 2011-13 and
summing total daily intake for each person [24]. The calculation of the HEIFA-2013 was
conducted via SAS version 9.4 (SAS Institute, Cary, NC, USA).

For misreporting, the ratio of energy intake to estimated basal metabolic rate (EI: BMR)
was calculated for each participant [34]. The Schofield equation was used for estimating
BMR based on self-reported weight [35], and three participants were excluded from the
analysis as they did not report weight. Another two participants were excluded from the
analysis because they did not specify male or female, and the HEIFA-2013 was a sex-specific
measure. The mean HEIFA-2013 scores were adjusted by the continuous variable EI: BMR
to allow for differences in accuracy of self-report and estimation of the diet quality and
interpretation of the association between the diet quality and student characteristics.

The adjusted mean HEIFA-2013 total scores and differences by student characteristics
were determined by analysis of covariance. The Mann-Whitney U test was used to compare
the differences in the scores of individual components of the HEIFA-2013 by food security
status because the data was not normally distributed. Statistical analysis was performed by
using IBM SPSS Statistics version 25.0 (IBM Corp, Armonk, NY, USA).
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Figure 1. Flow diagram describing sample size.

3. Results

A total of 146 participants completed the first recall, with similar response rates in
domestic (31%) and international students (30%). Of these students, a subset (n = 97) com-
pleted the second recall. After exclusion, 141 students (115 domestic and 26 international)
who completed a single recall were included for data analysis, and the subset of 93 stu-
dents (71 domestic and 22 international) who completed two recalls were included for an
additional analysis (see Figure 1).

Our sample (n = 141) was predominantly female (81%) and undergraduate (74%)
students. More than half of participants (59%) lived at the parental home, and 69% were
employed. Nine percent of students in this sample were food insecure.

From the first recalls, the mean HEIFA-2013 score was 52.5 (95% CI 49.9-55.2) in
domestic students and 51.9 (95% CI 46.3-57.5) in international students after adjusting for
EI: BMR (p = 0.845). The mean HEIFA-2013 scores of domestic and international students
are shown by sociodemographic characteristics in Table 2 and by diet and health-related
characteristics in Table 3.

Among sociodemographic factors, only changes caused by the COVID-19 pandemic
were found to be associated with diet quality in our sample. Domestic students who
experienced difficulties in finding employment due to the pandemic had a lower score for
diet quality than those without such experiences. International students who experienced
changes in living arrangements (e.g., moved to shared accommodations) had a higher score
for diet quality than those without changes.

Students with food insecurity (mean 43.7, 95% CI 35.7-51.8) were found to have a lower
score for diet quality than food-secure students (mean 53.2, 95% CI 50.8-55.7, p = 0.027), but
this association was significant in only domestic students due to the insufficient statistical
power in international students. Domestic students with self-perceived excellent cooking
skills and higher cooking frequency (4 days or more per week) had a higher score for diet
quality than those with poorer skills and lower cooking frequency. Better diet quality was
also associated with better self-reported physical health status in domestic students.

A subset of students completed two recalls (1 = 93, see Figure 1), and the HEIFA-2013
score for each of these students was calculated based on their average intake of two days.
The mean HEIFA-2013 score in domestic (mean 51.9, 95% CI 48.9-54.9) and international
students (mean 53.9, 95% CI 48.4-59.3) remained low and similar (p = 0.536). The mean
HEIFA-2013 scores of domestic and international students by student characteristics from
average intakes can be seen in Table S1.
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Table 2. Mean scores of Healthy Eating Index for Australian Adults (HEIFA-2013) by sociodemographic characteristics from domestic and international students
attending a large Australian university !.

Total (n = 141) Domestic (n = 115) International (n = 26)
Sociodemographic Characteristics
N (%) Mean 95% CI p N (%) Mean 95% CI p N (%) Mean 95% CI p
Age
18-22 years 102 (72) 51.2 48.4-54.0 0.098 83 (72) 51.4 48.2-54.6 0.157 19 (73) 49.9 43.7-56.2 0.323
23-30 years 39 (28) 55.7 51.2-60.2 32 (28) 55.7 50.6-60.9 7(27) 56.2 45.4-67.0
Gender
Female 114 (81) 52.3 49.6-54.9 0.779 93 (81) 52.3 49.3-55.4 0.679 21 (81) 52.0 46.1-57.9 0.770
Male 27 (19) 53.1 47.7-58.6 22 (19) 53.8 47.5-60.1 5(19) 50.1 37.9-62.2
Current academic degree
Undergraduate 104 (74) 51.9 49.1-54.7 0.480 84 (73) 52.1 48.9-55.3 0.560 20 (77) 50.9 44.7-57.0 0.633
Postgraduate 37 (26) 53.9 49.2-58.5 31 (27) 53.9 48.7-59.2 6(23) 54.1 42.4-65.8
Marital status
Never married 132 (94) 522 49.7-54.6 0.403 106 (92) 523 49.5-55.1 0.423 26 (100) 51.6 46.4-56.8 NA 2
Married or other 9 (6) 56.3 46.9-65.8 9(8) 56.4 46.7-66.2 0(0) NA NA
Current accommodation
Parental home 83 (59) 52.4 49.3-55.5 0.956 81 (70) 52.0 48.7-55.2 0.469 2(8) 723 55.1-89.6 NP3
Other than parental home 58 (41) 52.5 48.8-56.2 34 (30) 54.2 49.1-59.2 24 (92) 49.9 45.0-54.8
Employment status
No employment 44 (31) 52.8 48.5-57.1 0.829 28 (24) 53.2 47.6-58.7 0.823 16 (62) 52.1 45.3-58.9 0.821
Employed 97 (69) 52.3 49.4-55.1 87 (76) 52.4 49.3-55.6 10 (38) 50.9 42.3-59.5
Weekly working hours
Less than 20 h 77 (79) 51.3 48.1-54.6 0.200 69 (79) 51.7 48.2-55.1 0.343 8 (80) 49.2 35.5-62.8 NP
20 h or more 20 (21) 56.0 49.6-62.3 18 (21) 55.3 48.6-62.0 2 (20) 59.4 30.2-88.6
Weekly income (AUD) 4
$500 or less 98 (74) 51.1 48.2-53.9 0.053 82 (73) 51.1 47.9-54.2 0.071 16 (80) 50.8 43.1-58.5 NP
More than $500 35 (26) 56.6 51.8-61.4 31 (27) 56.7 51.5-61.9 4 (20) 57.8 40.3-75.3
Changes caused by COVID-19
Living arrangement °
No 123 (87) 51.6 49.1-54.2 0.083 104 (90) 523 49.4-55.1 0.431 19 (73) 48.2 42.7-53.8 0.024
Yes 18 (13) 57.9 51.3-64.5 11 (10) 56.0 47.1-64.8 7(27) 60.8 51.6-70.0
Job changes °
No 84 (60) 52.1 49.0-55.2 0.740 64 (56) 52.4 48.7-56.1 0.864 20 (77) 51.0 45.0-57.1 0.669
Yes 57 (40) 52.9 49.1-56.7 51 (44) 52.9 48.8-57.0 6(23) 53.7 42.6-64.7
Difficulties in finding jobs
No 98 (70) 53.9 51.0-56.7 0.070 81 (70) 54.6 51.4-57.7 0.028 17 (65) 50.5 43.9-57.1 0.574

Yes 43 (30) 49.1 44.8-53.4 34 (30) 48.0 43.1-52.9 9 (35) 53.7 44.5-62.8
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Table 2. Cont.

Total (n = 141) Domestic (n = 115) International (n = 26)

Sociodemographic Characteristics

N (%) Mean 95% CI P N (%) Mean 95% CI P N (%) Mean 95% CI P
Employment income loss
No 87 (69) 51.7 48.6-54.8 0.524 69 (65) 52.0 48.5-55.6 0.702 18 (86) 50.3 43.3-57.4 NP
Yes 40 (31) 53.5 48.9-58.1 37 (35) 53.2 48.3-58.1 3(14) 57.8 40.5-75.2
Received any government support payment
No 81 (59) 52.3 49.1-55.4 0.784 60 (54) 52.6 48.8-56.4 0.931 21 (81) 51.1 45.2-57.0 0.650
Yes 57 (41) 529 49.2-56.7 52 (46) 52.9 48.8-57.0 5(19) 54.0 41.9-66.1
Received any support payment from other
sources
No 130 (95) 52.0 49.5-54.5 0.352 108 (96) 523 49.4-55.1 0.222 22 (92) 50.8 44.9-56.6 NP
Yes 7 (5) 57.2 46.4-68.0 5(4) 60.6 47.4-73.8 2(8) 48.6 29.2-68.0

! Mean scores adjusted for energy intake (EI): basal metabolic rate (BMR) through analysis of covariance (ANCOVA), the potential range of HEIFA-2013 was 0-100; 2 Not applicable;
3 Not enough power; * Weekly income, include employment and/or other income; ® Living arrangement changes, e.g., moved to less expensive premises; ¢ Job changes, e.g., lost

employment or worked less hours.
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Table 3. Mean scores of Healthy Eating Index for Australian Adults (HEIFA-2013) by diet and health-related characteristics from domestic and international students
attending a large Australian university. !.

Total (n = 141) Domestic (n = 115) International (1 = 26)
Diet and Health-Related Characteristics
N (%) Mean 95% CI 4 N (%) Mean 95% CI 4 N (%) Mean 95% CI 4
Food security status 2
Food secure 129 (91) 532 50.8-55.7 0.027 105 (91) 53.5 50.7-56.3 0.035 24 (92) 521 46.6-57.6 NP3
Food insecure 12.(9) 43.7 35.7-51.8 10 (9) 43.3 34.2-52.4 2(8) 46.0 27.0-65.1
Does your accommodation provide meals? 4
No 48 (89) 522 48.5-55.9 0.662 26 (87) 54.6 49.1-60.1 NP 22 (92) 492 44.0-54.3 NP
Yes 6(11) 49.7 39.2-60.3 4(13) 46.6 31.9-61.2 2(8) 57.6 40.5-74.7
Weekly food budget (AUD)
$0-30 18 (13) 48.2 41.6-54.9 0.157 18 (16) 48.3 41.5-55.1 0.129 0(0) NAS NA 0.610
$31-60 43 (30) 55.7 51.4-60.0 37 (32) 55.7 50.9-60.4 6(23) 55.7 44.6-66.9
$61-100 62 (44) 52.6 49.0-56.1 48 (42) 53.5 49.3-57.6 14 (54) 49.4 42.1-56.7
>$100 18 (13) 48.4 41.8-55.0 12 (10) 46.2 37.8-54.5 6(23) 52.7 41.6-63.8
Adequacy of cooking facilities
Adequate 125 (89) 52.6 50.0-55.1 0.727 107 (93) 52.9 50.1-55.8 0.398 18 (69) 50.6 44.3-57.0 0.559
Inadequate 16 (11) 51.2 44.1-58.3 8(7) 48.3 38.0-58.7 8 (31) 53.9 44.4-63.4
Self-perceived cooking skills
Excellent 26 (18) 59.0 53.6-64.5 0.015 21 (18) 60.8 54.6-67.0 0.009 5(19) 52.0 39.6-64.4 0.906
Good 62 (44) 49.4 45.9-52.9 48 (42) 49.0 44.9-53.1 14 (54) 50.6 43.2-58.1
Fair or poor 53 (38) 52.7 48.9-56.5 46 (40) 52.6 48.5-56.8 7(27) 53.4 42.8-64.0
Cooking frequency
3 days/week or less 75 (53) 49.1 45.9-52.2 0.003 65 (57) 49.3 45.8-52.9 0.007 10 (38) 47.2 39.0-55.4 0.170
4+ days/week 66 (47) 56.3 52.9-59.6 50 (43) 56.9 52.8-60.9 16 (62) 544 47.9-60.9
Eating out frequency
3 days/week or less 128 (91) 52.4 49.9-54.9 0.880 106 (92) 52.6 49.8-55.5 0.998 22 (85) 51.2 45.4-57.0 NP
4+ days/week 13 (9) 53.0 45.1-60.9 9 (8) 526 42.8-62.4 4(15) 53.9 40.4-67.5
Self-rated physical health status
Excellent or good 85 (60) 54.6 51.6-57.7 0.027 67 (58) 55.2 51.6-58.7 0.031 18 (69) 52.6 46.1-59.1 0.593
Average or poorer 56 (40) 49.1 45.3-52.8 48 (42) 49.0 44.9-53.2 8(31) 49.4 39.6-59.3
BMI category °
Underweight 139 459 38.1-53.7 0.202 9(8) 45.6 35.8-55.4 0.313 4 (15) 45.5 31.4-59.5 NP
Normal weight 101 (72) 52.7 49.9-55.6 81 (70) 52.9 49.6-56.1 20(77) 52.3 46.2-58.4
Overweight or obesity 27 (19) 54.4 48.8-59.9 25 (22) 54.4 48.3-60.4 2(8) 57.2 38.0-76.4
Self-rated mental health status
Excellent or good 62 (44) 51.3 47.7-54.9 0.420 48 (42) 51.6 47.3-55.8 0.525 14 (54) 50.4 43.1-57.6 0.596
Average or poorer 79 (56) 53.3 50.1-56.5 67 (58) 53.4 49.8-56.9 12 (46) 53.1 45.3-60.9
WHO-5 Well-being index category
Normal 78 (55) 53.3 50.1-56.5 0.414 62 (54) 53.9 50.2-57.6 0.319 16 (62) 51.1 44.3-57.8 0.783
Poor wellbeing (below 13) 63 (45) 51.3 47.7-54.9 53 (46) 51.1 47.1-55.1 10 (38) 52.5 44.0-61.1

1 Mean scores adjusted for energy intake (EI):basal metabolic rate (BMR) through analysis of covariance (ANCOVA), the potential range of HEIFA-2013 was 0-100; 2 Food security status
was assessed by the 18-item Household Food Security Survey Module; 3 Not enough power; # A question for students lived outside parental or own home; 3 Not applicable; ® BMI
cut-offs, underweight (<18.5 kg/m?), normal weight (18.5-24.9 kg/m?), overweight (25.0-29.9 kg/m?) and obesity (>30.0 kg/m?).
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The scores of individual components in HEIFA-2013 are compared between food-
secure and -insecure students in Table 4. Students with food insecurity tended to consume
less wholegrains (based on first recalls) and more added sugar (based on average intakes
from two recalls) than food-secure students.

Table 4. Median scores of individual components of Healthy Eating Index for Australian Adults
(HEIFA-2013) by food security status among students attending a large Australian university.

First Recalls ! Two Recalls 2
HEIFA-2013 Individual Median (IQR 3) Median (IQR)
Components Food Secure Food Insecure P 4 Food Secure Food Insecure P 4
(n=129) n=12) (n = 86) n=7)

Fruit total intake 0.0 (3.8) 0.6 (2.5) 0.667 1.3 (3.8) 1.3 (3.8) 0.926
Fruit variety 0.0 (5.0) 0.0 (0.0) 0.184 0.0 (5.0) 0.0 (5.0) 1.000
Vegetable total intake 2.0 (4.0) 1.5 (2.0 0.620 2.0 (3.0) 2.0 (2.0) 0.349
Vegetable variety 1.0 (2.0) 1.0 (2.0) 0.454 1.0 (2.0) 1.0 (2.0) 0.808
Grains total intake 2.5(2.9) 2.1(3.1) 0.787 2.5(1.7) 1.7 (2.5) 0.161
Wholegrains intake 0.0 (2.0) 0.0 (0.0) 0.044 0.0 (2.0) 0.0 (1.0) 0.648
Meat and alternatives 8.0 (7.0) 7.0 (10.0) 0.636 9.0 (6.0) 10.0 (8.0) 1.000
Dairy 4.0 (6.0) 2.0 (6.0) 0.141 4.0 (4.0) 2.0 (2.0) 0.421
Discretionary choices 7.5(7.5) 3.8 (8.8) 0.228 7.5(7.5) 5.0 (10.0) 0.559
Saturated fat 0.0 (5.0) 0.0 (4.4) 0.811 0.0 (2.5) 0.0 (2.5) 1.000
Unsaturated fat 5.0 (0.0) 5.0 (0.0) 0.725 5.0 (0.0) 5.0 (0.0) 0.383
Sodium 5.0 (10.0) 0.0 (9.0) 0.646 0.0 (5.0) 5.0 (10.0) 0.433
Added sugar 5.0 (8.0) 5.0 (10.0) 0.437 5.0 (10.0) 0.0 (5.0) 0.006
Water 5.0 (0.0) 5.0 (0.0) 0.739 5.0 (0.0) 5.0 (0.0) 1.000
Alcohol 5.0 (0.0) 5.0 (0.0) 1.000 5.0 (0.0) 5.0 (0.0) 0.631

! Calculated the HEIFA-2013 based on the first dietary recalls of 141 students; 2 The subset of 93 students completed
two dietary recalls, calculated the HEIFA-2013 based on the average intake of two recalls; 3IQR = interquartile
range; 4 Mann-Whitney U test.

4. Discussion

Poor diet quality was found in both domestic and international students attending
an Australian university. Food insecurity was associated with lower diet quality score in
domestic students. Among international students the association could not be confirmed
due to a small sample size but there appeared to be some association. Self-perceived
excellent cooking skills and higher cooking frequency were found to be protective factors
for better diet quality. Solutions to alleviate food insecurity and enhance food literacy
among tertiary education students may facilitate the improvement of their diet quality.

The association of food insecurity with poorer dietary outcomes in university students
has been previously reported by a systematic review, although the results were not con-
sistently significant across studies [22]. The association between the overall diet quality
and food security status was rarely measured using validated dietary assessment tools in
this student group [22]. In our study, significantly lower overall diet quality and whole
grains intake were found in food-insecure domestic students compared with food-secure
ones, but this association could not be confirmed in international students due to the small
sample. From previous studies investigating the strategies tertiary education students used
in coping with food insecurity, food insecure students often had to choose less expensive
and less healthy alternatives [36,37]. In Australia, the prices of healthy food options were
generally higher than less healthy options, and this has also been reported for food outlets
on campus [38,39]. Moreover, the cost of living in Sydney where the study was conducted,
remained the highest in the country [40]. The prevalence of food insecurity in Australia
appeared to increase during the COVID-19 pandemic [41]. Food insecure students may not
have sufficient income or financial support to consistently afford healthy meals.

Considering the association between food insecurity and poorer diet quality in our
sample, food assistance services may be helpful for them. Food assistance services may
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improve the diet quality of their recipients when more fresh and healthy options were pro-
vided, e.g., fruits, vegetables, and whole grains, but the improvement might be limited if the
provided options were in low nutritional quality [42,43]. More programs were provided for
international students in NSW and on campus during the COVID-19 pandemic [44]. From
the hunger report by Foodbank Australia in 2021 [45], dietary needs of people receiving
food hampers were not fully achieved, such as meeting special dietary requirements and
the need for cultural foods. A small number of students in our sample used these services,
and thus the impact of using food assistance services on the diet quality of food-insecure
students could not be judged from this study.

The overall diet quality of domestic and international students was generally low in
our sample, but no significant differences were found between the two groups. A large-scale
survey conducted in another Australian university reported different eating behaviours
between domestic and international students, i.e., higher intakes of fruits and vegeta-
bles in domestic students, and higher intakes of grains and soft drinks in international
students [46]. Compared with 24HR collected from the Australian Bureau of Statistics
(ABS) 2011-2012 National Nutrition and Physical Activity Survey, the diet quality score of
our students was slightly higher than among young adults from the national data with a
total HEIFA-2013 score of 41.6 [32]. This may result from the higher socioeconomic status
and tertiary education level of these students compared with the general population of
young adults [32,47]. Students with more interest in food and nutrition might have been
more willing to participate in our study.

The association between food preparation and better diet quality in young adults has
been previously reported by an Australian study for students completing a nutrition degree
and a population-based longitudinal study in the U.S [48,49]. Similarly, the higher cooking
frequency was associated with better diet quality in our domestic students, although
the association was not significant in international students. The previous Australian
study also reported that lower frequency of takeaway and convenience meal consumption
was associated with better diet quality [49], but the association between the frequency of
eating out and diet quality was not detected here. The frequency of cooking and eating
out among students might be affected by their cooking skills, time availability, and the
pandemic [50,51]. Most choices from the menus of popular online food delivery outlets in
Australia and New Zealand were found to be nutritionally poor [52].

The findings here imply that improving food literacy among tertiary education stu-
dents may increase their confidence and frequency of cooking to achieve better diet quality.
Increasing nutrition knowledge only might not be enough for students to translate this
into dietary practices [9]. Food literacy covers more aspects of the required abilities for
healthy eating, e.g., skills in planning, management, selection, and preparation [53]. A
four-week food literacy program was effective for Australian adults with low-to-middle
income as participants were able to improve their food literacy and maintain their positive
changes in dietary behaviours after the program [54,55]. Similar programs could be regu-
larly organised by universities and tailored for tertiary education students with different
characteristics to increase their abilities in preparing healthy meals when facing time and
financial constraints.

Food environment and purchasing on campus may affect the diet quality of tertiary
education students, although this was not measured in our study. Previous studies from
the U.S. and Australia found more frequent purchases of foods and beverages on campus
were associated with poorer diet quality and less healthy eating habits, such as less fre-
quent breakfast and higher consumption of energy-dense, nutrient-poor choices [56-58].
Higher availability of healthy options with cheaper prices were often suggested by food
environment audits on campus and student surveys [38,56,59].

The strengths of this study include the measurement of the overall diet quality
among domestic and international students through 24HR and a validated assessment tool
(HEIFA-2013), and the investigation of the association between food security status and
diet quality among students in an Australian university. There are also several limitations.
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The sample size of international students was small, and this contributed to insufficient
power to detect statistical significance between different characteristics in this student
group. In comparison with the national data on tertiary education students in Australia
in the academic year of 2020 [60], our sample had an overrepresentation of females (81%
in our sample vs. 56% in Australia) and undergraduate students (74% vs. 66%), and an
underrepresentation of international students (18% vs. 30%). The findings from this study
might not be generalisable to university students in other areas of Australia. This is a
snapshot survey and used one-day recalls from participants to estimate group means. For
participants who completed two recalls, the average intake of two days was used in this
study, while a different statistical method was used to estimate usual intake from national
surveys with large sample sizes [61,62]. Causal statements cannot be made due to the
nature of the cross-sectional design.

To improve the diet quality of tertiary education students, solutions to address food
insecurity and increase cooking skills could be helpful. Tailored food literacy programs,
including regular nutrition education and cooking classes, may help students learn and use
nutrition knowledge and increase their abilities for cooking. More interventions to improve
the availability of affordable healthy meals on campus might also be beneficial for students
with limited time for cooking. Food assistance services may need to be more available
for food-insecure students, and the nutritional quality and cultural appropriateness of
provided foods may require improvements to meet different dietary needs of students. For
future research, a larger sample of international students could be recruited. This study was
conducted during the COVID-19 pandemic and less international students studied onshore
in Australia due to the border closures. Future longitudinal studies could be conducted to
compare what happens to the diet quality and food insecurity in tertiary education students
after the global pandemic.

5. Conclusions

In conclusion, diet quality was generally poor in both domestic and international
students. In domestic students, food insecurity was associated with poorer diet quality,
and better cooking skills and higher cooking frequency were associated with better diet
quality. More contributing factors in international students might be detected by further
studies with a larger sample. More specific programs to improve food literacy and address
food insecurity in tertiary education students may facilitate the improvement of their
diet quality.
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Table S1. Mean scores of Healthy Eating Index for Australian Adults (HEIFA-2013) by student characteristics from domestic and international students who

completed two dietary recalls. !

Student characteristics

Total (n=93)

Domestic (n=71)

International (n = 22)

N Mean 95% CI P N Mean 95% CI P N Mean 95% CI P
Sociodemographic
Age
18-22 years 67 50.9 47.9-54.0 0.079 52 50.4 46.8-54.1 0.110 15 52.4 46.1-58.7  0.448
23-30 years 26 56.1 51.2-61.1 19 56.1 50.1-62.2 7 56.9 47.2-66.6
Gender
Female 75 51.9 48.9-54.8 0.434 58 51.5 48.0-55.0 0.577 17 53.1 47.4-58.8 0.592
Male 18 545 48.5-60.5 13 53.9 46.3-61.4 5 56.3 45.6-66.9
Current academic degree
Undergraduate 67 51.9 48.8-55.0 0.566 51 51.3 47.6-55.1 0.551 16 53.6 47.6-59.6  0.893
Postgraduate 26 53.6 48.6-58.6 20 53.5 47.5-59.5 6 54.4 44.3-64.5
Marital status
Never married 87 52.6 49.9-55.3 0.569 65 52.2 48.8-55.5 0.645 22 53.8 48.9-58.7 NA?2
Married or other 6 49.5 39.1-59.9 6 49.5 38.6-60.5 0 NA NA
Current accommodation
Parental home 54 514 48.0-54.9 0.400 52 50.8 47.1-54.5 0.234 2 69.4 53.7-85.1 NP3
Other than parental home 39 53.7 49.6-57.8 19 55.1 49.0-61.2 20 52.3 47.5-57.0
Employment status
No employment 31 54.6 50.0-59.1 0.242 18 55.1 48.7-61.4 0.259 13 54.0 47.5-60.6 0912
Employed 62 51.3 48.1-54.5 53 50.9 47.2-54.5 9 53.5 45.6-61.4
Weekly working hours
Less than 20 hours 51 51.5 48.0-55.1 0.740 44 51.5 47.6-55.4 0.461 7 51.8 40.0-63.7 NP
20 hours or more 11 50.1 42.5-57.7 9 48.0 39.3-56.6 2 59.9 35.8-83.9
Weekly income (AUD) 4
$500 or less 64 51.5 48.3-54.7 0.509 50 51.2 47.4-55.0 0.545 14 52.2 45.6-58.7 NP
More than $500 24 53.5 48.3-58.8 20 53.4 47.3-59.4 4 55.5 42.3-68.7




Student characteristics

Total (n=93)

Domestic (n=71)

International (n = 22)

N Mean 95% CI P N Mean 95% CI P N Mean 95% CI P
Changes caused by COVID-19
Living arrangement>
No 80 51.4 48.6-54.2 0.070 64 51.2 47.9-54.5 0.170 16 52.2 46.5-58.0  0.281
Yes 13 58.4 51.4-65.3 7 58.6 48.5-68.6 6 58.1 48.7-67.5
Job changes ¢
No 61 52.1 48.9-55.4 0.789 45 51.9 47.9-55.9 0.988 16 52.7 46.8-58.5  0.442
Yes 32 52.9 48.4-57.4 26 52.0 46.7-57.2 6 56.9 47.3-66.4
Difficulties in finding jobs
No 65 52.8 49.6-55.9 0.652 51 52.5 48.7-56.2 0.602 14 53.9 47.4-60.3  0.979
Yes 28 51.5 46.7-56.3 20 50.6 44.6-56.6 8 53.7 45.1-62.4
Employment income loss
No 61 51.4 48.1-54.6 0.338 46 51.2 47.3-55.1 0.489 15 51.8 45.2-58.3 NP
Yes 23 54.4 49.1-59.6 20 53.6 47.8-59.5 3 59.5 44.6-74.3
Received any government
support payment
No 57 53.4 50.0-56.7 0.409 39 53.7 49.4-58.0 0.264 18 52.6 47.2-58.1 NP
Yes 35 51.1 46.8-55.4 31 50.0 45.2-54.8 4 59.1 47.6-70.6
Received any support
payment from other sources
No 88 51.9 49.2-54.6 NP 70 51.8 48.6-55.0 NP 18 52.1 46.8-57.4 NP
Yes 3 56.6 42.0-71.1 1 60.1 33.3-86.9 2 54.7 38.7-70.6
Diet and health-related
characteristics
Food security status?”
Food secure 86 52.9 50.2-55.6 0.163 66 52.4 49.2-55.7  0.253 20 54.5 49.3-59.7 NP
Food insecure 7 45.9 36.4-55.4 5 45.3 33.4-57.2 2 47.4 30.9-63.8
Does your accommodation
provide meals? 8
No 32 55.0 50.6-59.4 NP 14 57.4 48.9-65.9 NP 18 52.8 47.6-58.1 NP
Yes 4 48.2 35.8-60.7 2 50.9 27.3-74.6 2 47.8 32.1-63.4




Student characteristics

Total (n=93)

Domestic (n=71)

International (n = 22)

N Mean 95% CI P N Mean 95% CI P N Mean 95% CI P
Weekly food budget (AUD)
$0-30 15 53.8 47.1-60.4 0.580 15 53.8 46.9-60.6 0.123 0 NA NA 0.208
$31-60 26 52.2 47.1-57.2 21 50.2 44.5-55.9 5 60.9 50.6-71.1
$61-100 39 53.5 49.4-57.6 28 54.8 49.8-59.7 11 50.0 43.2-56.8
>$100 13 48.0 40.9-55.1 7 42.1 32.2-51.9 6 54.9 45.8-64.1
Adequacy of cooking facilities
Adequate 87 51.7 49.0-54.4 0.046 70 51.8 48.6-55.0 0.372 17 51.4 46.2-56.6  0.055
Inadequate 6 62.4 52.2-72.6 1 63.9 37.2-90.7 5 62.1 52.5-71.7
Self-perceived cooking skills
Excellent 16 57.1 50.8-63.4 0.180 12 57.6 50.0-65.2 0.119 4 55.8 43.6-68.0  0.908
Good 35 50.0 45.7-54.3 23 48.0 42.5-53.5 12 53.8 46.8-60.9
Fair or poor 42 52.6 48.7-56.5 36 52.6 48.2-57.0 6 52.5 42.5-62.5
Cooking frequency
3 days/week or less 50 49.3 45.9-52.8 0.013 42 49.1 45.1-53.1 0.033 8 50.2 42.1-58.3  0.253
4+ days/week 43 55.9 52.2-59.7 29 56.1 51.2-60.9 14 55.9 49.8-62.0
Eating out frequency
3 days/week or less 85 52.7 49.9-55.4 0.486 66 52.1 48.7-55.4 0.804 19 54.8 49.5-60.1 NP
4+ days/week 8 49.3 40.3-58.4 5 50.5 38.1-62.8 3 47.4 34.0-60.9
Self-rated physical health
status
Excellent or good 50 54.8 51.2-58.4 0.058 34 54.9 50.3-59.5 0.085 16 54.5 48.5-60.6  0.653
Average or poorer 43 49.6 45.7-53.5 37 49.2 44.9-53.6 6 51.9 41.8-62.0
BMI category®
Underweight 10 46.7 38.7-54.6 0.237 7 44.1 34.0-54.1 0.237 3 52.3 38.1-66.4 NP
Normal weight 65 53.7 50.5-56.8 48 53.2 49.4-57.1 17 54.8 49.0-60.7
Overweight or obesity 18 50.9 44.8-57.0 16 51.5 44.7-58.4 2 47.7 30.7-64.6
Self-rated mental health status
Excellent or good 40 49.8 45.9-53.8 0.093 29 49.8 44.8-54.7 0.262 11 49.9 43.3-56.5  0.096
Average or poorer 53 54.3 50.9-57.8 42 53.4 49.3-57.5 11 57.7 51.1-64.4




Student characteristics Total (n=93) Domestic (n=71) International (n = 22)

N Mean 95% CI P N Mean 95% CI P N Mean 95% CI P
WHO-5 Well-being index
category
Normal 51 52.7 49.1-56.2 0.810 37 52.9 48.5-57.3 0.518 14 52.0 45.8-582  0.316
Poor wellbeing (below 13) 42 52.0 48.1-56.0 34 50.9 46.3-55.5 8 57.0 48.9-65.2

1 Mean scores adjusted for energy intake (EI):basal metabolic rate (BMR) through analysis of covariance (ANCOVA), the potential range of HEIFA-2013 was
0-100; 2 Not applicable; * Not enough power; ¢ Weekly income, include employment and/or other income; 5 Living arrangement changes, e.g., moved to less
expensive premises; ¢ Job changes, e.g., lost employment or worked less hours; 7 Food security status was assessed by the 18-item Household Food Security
Survey Module; 8 A question for students lived outside parental or own home; ? BMI cut-offs, underweight (<18.5 kg/m?), normal weight (18.5-24.9 kg/m?),
overweight (25.0-29.9 kg/m?) and obesity (230.0 kg/m?).



7.5 Conclusion to chapter

Poorer diet quality was found in food-insecure tertiary education students compared with food-
secure students, although the association was significant in domestic students only from our
sample. Higher cooking skills and cooking frequency appeared to be beneficial for achieving
higher diet quality. Recommendations for achieving high food security and improving diet
quality in international and domestic students based on the evidence from this thesis will be

provided in the final chapter (Chapter Eight).
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Chapter Eight. Conclusions and recommendations

8.1 Introduction to chapter

In this final chapter of the thesis, key research findings from all five studies in this PhD will be
summarised. Recommendations for future practice will be provided for tertiary education
institutions to implement plans for improving food security status and diet quality among
domestic and international students. Directions for future research on dietary experiences of

domestic and international tertiary education students will be indicated.

8.2 Key research findings

In this thesis, the mixed methods research design was applied to identify barriers and enablers
to the achievement of food security and better diet quality for tertiary education students in
Australia, and to develop recommendations for future practice and research based on the

qualitative and quantitative evidence.

8.2.1 Scoping and systematic reviews

To facilitate the design of the qualitative and quantitative studies, a scoping review and a
systematic review were conducted. The scoping review (Chapter Three) summarised existing
evidence on dietary acculturation and food insecurity among international students in any
country. International students often adopt some local dietary habits but maintain some of their
original habits while studying in the host country. Students may oscillate between the local and
traditional diets over time. Individual and environmental factors contribute to the changes in
food group consumption and meal patterns, and these changes contribute to weight changes
and other health impacts. Negative dietary changes (e.g., less intake of fruits and vegetables)
and health impacts (e.g., digestive problems and feelings of guilt) are frequently reported.

International students are more likely to be food insecure than domestic students based on a
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small number of studies, but food security status among international students in Australia has
been rarely studied. These findings were used to inform the development of the interview guide
for the qualitative study (Chapter Five) to explore dietary experiences of international students

in Australia.

The systematic review (Chapter Four) grouped current evidence on dietary outcomes by food
security status in tertiary education students. Poorer dietary outcomes were reported in food-
insecure students, although the findings were not consistently significant across studies. These
outcomes focused on food group and nutrient intakes (e.g., less fruits, vegetables, and whole
grains, and more added sugar) and reduced meal regularity, but the overall diet quality was
rarely measured using validated tools in food-secure and -insecure students. Therefore, the
association between overall diet quality and food security status in this population group was
researched in a quantitative study (Chapter Seven). Findings from the systematic review and
the earlier scoping review guided the design of the questionnaire for a food security survey
conducted in domestic and international students receiving tertiary education in Australia

(Chapter Six).

8.2.2 Mixed methods research

The next stage of the research used a mixed methods research design and started with a
qualitative study (Chapter Five) using semi-structured interviews to explore dietary
experiences of international students attending an Australian university. The second stage of
the mixed methods research design included two quantitative studies, with a food security

survey (Chapter Six) and a dietary recall sub-study (Chapter Seven).

285 | Chapter Eight



8.2.2.1 Qualitative evidence

In this study, international students from China and India voiced their challenges in having a
healthy diet with preferred foods and regular meals while in Australia. Becoming independent
was a critical contributing factor to changes in their diets. For many students, the period after
coming to Australia was their first time managing and preparing their own meals; when living
in their home country, everything was prepared by parents or other family members at home,
and thus they did not need to think about food and nutrition. When they had classes in their
home countries, they were able to rely on the canteens on campus because familiar foods were
provided with sufficient variety and affordable prices. However, they reported that these were

not offered by food outlets on campus in Australia.

When purchasing and preparing food in Australia, convenience was extremely important for
these students as many did not have enough time nor the skills to cook complex dishes; for
example, traditional dishes and some vegetables require more time and effort to cook. Living
in shared accommodation also sometimes restricted what they could prepare due to a busy
communal kitchen or limited storage spaces, but many students improved their cooking skills
by learning with friends or flatmates in Australia. The inability to find traditional vegetables
and snacks in Australia upset some students. Fresh food groceries and eating out were
perceived to be more expensive than in their home countries. Issues in food availability and
affordability sometimes meant fewer preferred options for main meals and contributed to
reduced meal regularity among some students in Australia. Regarding food security,
international students tended to have sufficient amounts of food to avoid hunger, but they
reported that they experienced major challenges in meeting nutritional needs and food

preferences during their residence in Australia.
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8.2.2.2 Quantitative evidence

The second stage of the mixed methods research design included two quantitative studies: a
cross-sectional survey of food security and associated factors (Chapter Six) and a sub-study
measuring dietary intakes (Chapter Seven). International students were found to be twice as
likely to experience food insecurity than domestic students during the COVID-19 pandemic.
The overall diet quality of both domestic and international students was low, with no statistical

difference between the two student groups.

Different risk factors were associated with food insecurity in domestic (e.g., being
undergraduates, living outside the parental home, and experiencing employment income loss
during the pandemic) and international students (e.g., experiencing changes in living
arrangements due to the pandemic). International students living in accommodation that
provided meals were more likely to be food insecure than those without provided meals
because the meals were unlikely to meet their preferences and cultural needs. This was
consistent with a response from one of the international students in the qualitative study who
reported dissatisfaction with the taste of meals provided by the student accommodation. The
impacts of time and financial constraints on food security status and meal regularity were also
found in both the food security survey and the qualitative research. Financial difficulties during
the pandemic may have worsened food insecurity among domestic and international students

due to the reduced budget for food.

The food security survey found that food insecurity in domestic students was associated with
lower intakes of fruits. This result was consistent with the findings from the dietary recall sub-
study, which found an association between lower overall diet quality and food insecurity in

domestic students. The dietary recall sub-study also found protective factors for better diet
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quality in domestic students, including higher self-perceived cooking skills and higher cooking
frequency. In a small sample of international students, the association between diet quality and

food security status or other factors could not be determined due to insufficient statistical power.

Poorer self-perceived physical health status was reported by domestic students with poorer diet
quality. Both domestic and international students with food insecurity reported compromised
wellbeing compared with their food-secure peers. For international students, the inability to
meet their cultural food preferences in Australia may contribute to poorer mental health,
according to the evidence from the qualitative study. On the other hand, stress and mental
health status may affect students’ food choices and meal patterns, according to comments from
interviewees and survey respondents on their food security status. No association was found
between overall diet quality and mental health from the sample in the quantitative study.
Domestic students participating in the survey reported food insecurity negatively impacted
their academic performance, attendance at classes and withdrawal from courses, but this was

not reflected by international students.

8.2.3 Impacts of the COVID-19 pandemic

The sample sizes in the qualitative and quantitative studies were affected by the COVID-19
pandemic as limited recruitment methods could be used during lockdowns, and international
students were not allowed to arrive in Australia between March 2020 and December 2021. The
long time frame of the recruitment in the qualitative study was because it was difficult to find
new international students as many students went back to their home country after the first
outbreak, we did another wave of data collection in early 2022 after the national borders
reopened for international students. Because only a small sample of international students could

be recruited, only a small number of food-insecure international students were identified from
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the food security survey, and fewer were included in the dietary assessment sub-study. This
contributed to insufficient statistical power to determine the association between food

insecurity and diet quality in international students.

Food insecurity and mental health of students worsened due to the COVID-19 pandemic.
Negative impacts of the pandemic on these issues were seen in both this research and other
studies conducted during this period. Some students may have had financial difficulties due to
high tuition fees and living expenses pre-COVID, and this may have worsened by the loss of
casual employment during the pandemic.! Domestic students had the opportunity to move back
to the parental home to alleviate financial difficulties, but the family support for international
students worsened due to reduced opportunities for family reunions caused by international
travel restrictions during the pandemic. Food access and grocery shopping were negatively
impacted by various restrictions during lockdowns.?* For international students, their access to
traditional groceries became problematic as those stores tended to be further away from their
accommodation and it was less convenient to travel during the pandemic. Poor mental health
was prevalent among tertiary education students during the pandemic.* Our food security
survey found that students’ self-rated mental health and WHO-5 Well-Being Index scores were
generally low. The sources of an increased level of stress may include increased financial and
academic concerns, fear of infection and worry about their loved ones, and reduced social
interactions.” The association between food insecurity and mental health in tertiary education

students may be mediated by these changes in their life.
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8.3 Future directions

8.3.1 Recommendations for future practice

Tertiary education institutions need to be more aware of difficulties for both domestic and
international students in achieving a healthy diet, and the prevalence of food insecurity among
these two student groups should be regularly monitored. There is a disconnect between the
belief of many about international students’ financial situation and the reality. The conventional
understanding in the public in general is that international students are from rich backgrounds,
which was mentioned by one of our participants in the qualitative study. They seemed to be
less likely to have issues with food security, but limited budget may be left after paying tuition
fees, rents, and other living costs which are quite expensive in Australia,® and our work has

revealed many students struggle to procure a healthy diet.

Policy reform in food offerings on campus appear to be necessary. More culturally appropriate
options should be provided for international students from different countries. Healthy meal
options need to be offered with more affordable prices or more discounts, and additional
programs could be organised during exam periods, such as free healthy snacks in food outlets.
This would make healthy and preferred choices more convenient for students by addressing
their time and financial constraints. Policies for improving food environments are available for
schools and health facilities, such as the NSW Healthy School Canteen Strategy and the
Healthy Food and Drink in NSW Health Facilities for Staff and Visitors Framework,” but not
yet for universities in Australia. However, the University Food Environment Assessment (Uni-
Food) tool has been developed by an Australian national expert panel to benchmark the
healthiness, equity, and environmental sustainability of food environments on campus, and the
tool has been used in a few universities across Australia.” Some universities have launched

their own initiatives to investigate and address their food environment problems on campus,
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for example, Healthy Sydney University by The University of Sydney,!* and The Good Food
Project by the University of New South Wales.!! These initiatives need to be implemented

consistently to fulfill dietary requirements of different students.

To further address financial difficulties among tertiary education students, more partnerships
with external facilities could be built to provide more skilled and appropriate work
opportunities to supplement students’ food budgets. Partnerships between campus food outlets
and nearby grocery stores could offer financial incentives for selecting healthy food options.
For example, collaborating with communities to run a campus-based farmers’ market was
feasible in a public university in the US.!? Tertiary institutions’ smartphone apps could
incorporate functions to offer vouchers for fresh food groceries and cultural restaurants with

healthy options.

Students from our studies showed an interest in receiving nutrition education and having
cooking classes. Improving food literacy includes disseminating not only nutrition knowledge,
but also information on food sources and skills in time and budget management.!*'4 Nutrition
intervention programs could be regularly operated throughout the academic year to reach more
students. The promotion of these programs should be enhanced so more students are aware of

the availability of this assistance.

An example of a successful intervention to improve food literacy in tertiary education students
is a Nutrition and Culinary in the Kitchen Program implemented in a Brazilian university. The
program contained five interactive cooking classes and one workshop on purchasing food in a
food market over six weeks.!> The intervention group reported increased self-efficacy of

accessing and cooking healthy foods at a six-month follow-up.!> In Australia, cooking classes
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could be organised in on-campus student accommodation with shared kitchens, and visits to a
supermarket and a farmers’ market could be included to show different sources of fresh and

healthy choices and explain the Australian food labelling systems.

Another community-based approach may also be effective. The Healthy Active Living
community intervention incorporates healthy eating and physical activities, and was
implemented by a Canadian university for their first-year students.'® This program provided a
systematic exposure to interventions on healthy active lifestyle behaviours through structured
activities (e.g., cooking competitions and adventure-based outdoor physical activities) across
the academic year. An increased level of physical activity and higher consumption of fruits and
vegetables were reported by students living in the Healthy Active Living community.'® The
combination of nutrition intervention with other healthy behaviours might be more interesting
and appealing for young adults in universities. The university where the current research was
conducted has an online unit of study that provides information about healthy eating, physical
activity, sleep, alcohol and harmful substances, and emotional and social wellbeing. However,
it is an elective unit of study. The Canadian community-based method could be applied by
individual tertiary education institutions in Australia, through diligent design by a

multidisciplinary team to meet specific needs of their students.

Apart from traditional face-to-face or online nutrition workshops, other web-based formats
might be worth trying to circulate nutrition knowledge. Online quiz games could be designed
based on different topics related to healthy eating (e.g., food labels and key dietary
recommendations) to make the education program more attractive and interactive for
students.!” This could be launched via the online teaching system in all Australian universities

to make it visible to more students.
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Peer programs could be organised for newly arrived international students to smooth the
process of dietary acculturation. For example, senior international students who had rich
experiences in cooking on a budget could share their suggestions on food shopping and
preparation in Australia through specific online communication channels or cooking classes in
person on a regular basis. For instance, the availability of discounted seasonal fruits and
vegetables with imperfect appearances in supermarkets, such as “The Odd Bunch” and
“Imperfect Picks”, could be promoted to international students who are not familiar with local
food environments. Easy and healthy recipes with local ingredients might be helpful for them
to better adapt to the Australian food environments. To alleviate cravings for home foods,
students from the same country or region may be grouped together to learn to cook their

traditional dishes and share with others, and this may also contribute positively to their mental

health.

Measurement of food security status among domestic and international students needs to be
conducted regularly by each tertiary education institution. This may be included in a priori or
an evaluation survey of nutrition intervention programs or a regular satisfaction survey about
food environments on campus. More voices from students may be heard by adding open-ended
questions for them to describe their challenges, seek help, and provide their suggestions.
Subsequently, the prevalence of food insecurity and responses from students could facilitate
the decision making of tertiary institutions to specify their interventions in reducing food

insecurity on campus.

The availability of food assistance programs that specifically provided for international
students increased during the COVID-19 pandemic. Food pantries may need to be consistently

available on or near campuses for both domestic and international students in Australian
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universities through partnerships with charitable organisations such as Foodbank Australia and
OzHarvest. Campus food pantries are prevalent in US and Canadian universities.'®!” Common
barriers for students to access food pantries would need to be addressed during the
implementation. Details of the available services and how to seek help when facing issues in
maintaining food security need wider dissemination, as the awareness of available services is
often low.!® Social stigma may be reduced by regular communication, such as emails,
explaining that food insecurity is a recognised problem for students and advertising food
pantries, to destigmatise food insecurity and use of food pantries. Offering discounted groceries
instead of free food hampers may be helpful for addressing the stigma. Food pantries should
also be available at convenient times for students, outside class times. The provision of food
options needs to be culturally responsive to meet dietary and nutritional requirements of
international students. The sustainability of food pantries may be improved by the cooperation
between food industry, the government, and food pantries to optimise the policies for food

redistribution and the reduction of food waste.2’

Considering the interactions between mental health and dietary experiences in both domestic
and international students, mental health care also needs more attention while improving food
security and diet quality. The monitoring of food insecurity could be actioned simultaneously
with mental health screening. Mental health support services need to be easily accessible for
food-insecure students and international students with issues accessing preferred foods if they

experience any mental health problems.

8.3.2 Future research
The recruitment of international students in our studies was limited by the COVID-19

pandemic. Future research should recruit more international students for further investigation
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of risk factors for food insecurity and poor diet quality in this student group, and further
comparison between domestic and international students. The recruitment of students from
different settings may find further contributing factors; for example, socioeconomic status and
environmental factors among students living in different areas in Australia (e.g., rural areas)
may lead to different experiences of food security and diet quality. To be more representative,
more male students should be recruited. Longitudinal studies may show the changes in students’

experiences at different stages throughout the academic year, for example, during teaching

weeks, exam periods, and vacations.

Experiences of domestic and international students with marginal food security is worthy of
further investigation. Marginally food-insecure students may have worries about food quantity
and quality, and this may contribute to poor outcomes compared with highly food-secure
students.?!?2 A larger sample size could allow further analysis by four food security categories
(i.e., high, marginal, low, and very low food security) instead of two (i.e., food secure and
insecure). Alternatively, some studies classified marginal food security into the food-insecure
group.?®> Moreover, the modification of existing food security assessment tools to match the
understanding and circumstances of tertiary education students might be required. A new
customised tool may be beneficial to more accurately estimate the prevalence of food insecurity
in this population group, e.g., considering more about their food preferences, nutritional needs,
and constraints on time and cooking. Future research may need to consider more perspectives
of food security by following the new six-dimension framework of food security.?*?
Compared with the previous four-dimension framework?® (mentioned in Chapter One, figure
1.2), two new dimensions are agency (the capacity of individuals or groups to make decisions
about food independently) and sustainability (food system can contribute to long-term

regeneration of natural, social, and economic systems).?+2>
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Interdisciplinary research into both nutrition and mental health in tertiary education students
could be established to consider the interactions between these two aspects among participants.
Qualitative evidence could be collected from students with both nutrition/food security and
mental health issues. The mechanisms of interactions between these two aspects of participants’
experiences could then be explored for the purpose of designing tailored interventions to

improve both simultaneously.

Academic outcomes could be quantitatively measured in future research to investigate whether
food insecurity and poor diet quality negatively impact academic outcomes among domestic
and international students. This may help tertiary education institutions raise awareness of the
need to implement interventions to improve dietary experiences of their students. The
evaluation of intervention programs would be critical to check their effectiveness and adjust
the design of interventions. Positive impacts from follow-up studies may prompt more funding
for continuous practices, and the feedback from participants would facilitate a better design of

the program to improve the participation rate and effectiveness.

8.4 Conclusion to chapter and thesis

In summary, international students in our studies experience challenges in having a nutritious
diet with preferred foods in Australia and are more likely to be food insecure than domestic
students. However, the overall diet quality is poor in both domestic and international students,
without statistically significant differences. Food insecurity is associated with poorer mental
health in both student groups. Domestic students with food insecurity have poorer academic
outcomes and a lower overall diet quality than food-secure domestic students. Higher self-
perceived cooking skills and cooking frequency appear to be protective factors for better diet

quality in domestic students.
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To address food insecurity and poor diet quality in domestic and international students,
Australian tertiary education institutions need to be more aware of these issues and their
negative impacts on students. More investment might be required to develop and implement
intervention programs. Policies to improve food availability and affordability in food
environments on campus need to be in place. Strategies for addressing financial difficulties and
providing food assistance services on campus may help food-insecure students. Availability of
culturally appropriate foods in food outlets and food assistance programs on campus is critical
for international students. Food literacy programs need to be organised regularly for students
with different backgrounds, which may include nutrition education, peer programs, cooking
classes, and grocery shopping tours. More actions need to be urgently taken by tertiary
education facilities in Australia to assist domestic and international students to achieve food

security and better diet quality in order for them to have a better life during their tertiary studies.
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Appendix I: Review protocols and the food security questionnaire
1. Scoping review protocol

(Appears on next page)
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Food access, dietary acculturation, and food insecurity
among international tertiary education students:
a scoping review protocol

Yumeng Shi- Natalya Lukomskyj. Margaret Allman-Farinelli
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ABSTRACT

Objective: This scoping review aims to synthesize existing evidence on dietary changes and food security status of
international students who attend tertiary education facilities. Factors affecting nutrition and health, academic and
psychological outcomes will also be examined.

Introduction: More and more students choose to complete higher education in a foreign country, and these
international students often have to establish new dietary habits in an unfamiliar culture and food environment.
Nutritional status and food insecurity for college students have been frequently discussed, but similar issues for
international students receive less attention.

Inclusion criteria: Quantitative and qualitative studies that investigate international students within tertiary
education institutions in any country will be considered for inclusion. Eligible studies should include changes in
dietary behaviors and food patterns, with associated factors, after students arrive in the host country. Studies that
assess food insecurity among international students will also be included.

Methods: The electronic databases, including MEDLINE, CINAHL, ERIC, Global Health, CENTRAL and PsycINFO, will
be searched. The language of articles will be limited to English. A three-step strategy will be employed for screening.
Two reviewers will conduct screening and data extraction. A draft data charting form will be used to extract data
from included studies and modified as required for the final extraction. The patterns of dietary changes and food

ocoL

security status with influencers will be charted and summarized.

Keywords acculturation; college; dietary habits; food security; international students
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Introduction

ith expanding globalization, the number of

international students in the higher education
sector is continuously increasing across the world."
This population of students leave their home country
and temporarily immigrate to a foreign country in
order to pursue post-secondary qualifications in
tertiary education facilities.”> They make a substan-
tial contribution to the income of the host countries. '
In Australia, international education remains the
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third largest export industry, contributing $32.4
billion to the economy in the 2017-2018 financial
year, and this income continues to increase.> How-
ever, the well-being and nutritional status of these
students receive relatively little attention. Many
countries require international students to be cov-
ered by health insurance prior to their arrival, but
appropriate nutrition education and assistance in
healthy eating are not routinely provided.*’

When students commence their study in tertiary
institutions, it may be their first time living alone and
making decisions for themselves, including food
choices.® Additionally, college students often have
to deal with socioeconomic and academic pres-
sures.” Compared to domestic students, interna-
tional students face more challenges to subsist and
study in a foreign country, including dealing with an
unfamiliar culture, language barriers, a lack of
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sociopsychological support and financial difficul-
ties.® A recent study from the US showed that both
stress levels and depressive symptoms were signifi-
cantly higher in international students than in
domestic students.” All these stressors may impact
on their health and nutrition behaviors in
different ways.

When people move to a foreign country and try to
assimilate into a different society, it is common to
experience culture shock.” Acculturation has been
reported among immigrants and international stu-
dents, which includes the adaption to the culture of
the host country.'®!! From a nutritional perspec-
tive, they attempt to adapt to the food culture of the
host country due to the unfamiliarity of the food
environment, with different food availability and
access compared with home.'? As the period of their
residence lengthens, they may further adopt local
food habits.'> Alternatively, they may move
towards their original diets as they become more
familiar with food supplies in the host country. For
example, some students in the US have tried to revert
to their original diets when they realize that eating
fast foods, typical in the American diet, is less
healthy as these foods are high in fat, sugar and
salt,!-14

The food choices of international students may
also be influenced by food services in the universi-
ties.'? At the initial stage after arrival, the food
available in the tertiary institutions may be their
main food source while staying on campus. Interna-
tional students have been found to treat traditional
dishes as a reminder of home, and these may help
them to address their homesickness.'® Therefore, it is
important for food services on campus to consider
the cultural needs of different cultural groups.'®

Food security is another factor influencing dietary
behaviors. It represents the ability to not only eat
enough foods but also to eat healthily.'” Food inse-
curity for college students has been identified as an
important issue,'®!'? although few studies have
focused on international students. Lack of nutri-
tional knowledge, food preparation skills, cooking
facilities and time may be common for both local and
foreign students.”® However, higher tuition fees with
extra living costs (e.g. transportation and accommo-
dation), an unfamiliar food environment and limited
information on sources of available food may con-
tribute to worsen the situation for international
students.”!
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The poor diet of college students and its associa-
tion with weight gain and chronic diseases have been
frequently reported.”>** Similar issues have also
been noted among migrant population groups,**
but less is known for college students. This specific
population group is more likely to live without
family and take care of themselves from all perspec-
tives in a strange environment.”’ Additionally, the
negative impact on their psychological health during
the process of acculturation could affect nutrition
and food habits.'*!!

Because of the complex challenges for interna-
tional college students, governments and tertiary
institutions need existing evidence on nutritional
problems as well as examples of solutions. There-
fore, the aim of this scoping review is to synthesize
the current literature on the nutrition, dietary habits,
food security and antecedent behaviors of interna-
tional students at the college level.

After conducting a pilot search in PROSPERO,
MEDLINE, the Cochrane Database of Systematic
Reviews and JBI Evidence Synthesis, no existing or
In-progress scoping reviews or systematic reviews on
the topic were identified.

The objective of this scoping review is to synthe-
size existing evidence on dietary changes and the
food security status of international students who
attend tertiary education facilities. Factors affecting
nutrition and health, academic and psychological
outcomes will also be examined.

Review questions

Three research questions will be used to guide this
review: i) What changes in food consumption and
dietary behaviors do international students make
when attending tertiary education institutions in a
foreign country? ii) What are the factors influencing
this consumption, and are there any changes over
time? iii) Are they experiencing food insecurity?

Inclusion criteria

Participants

This review will consider studies that involve inter-
national students enroled in tertiary education insti-
tutions. This population is defined as students who
leave their home country for the sole purpose of
studying in a foreign country to acquire a higher
education degree. It does not include those born in
foreign countries who have migrated to the
host country.
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Concept

Studies that explore changes in food consumption,
dietary habits and meal patterns, as well as food
security status will be considered for inclusion. Fac-
tors contributing to dietary changes and food secu-
rity status, and health (e.g. weight change), academic
(e.g. grade point average) and psychological out-
comes (e.g. depression) will also be considered.

Context

The proposed review will include studies that are set
in tertiary education institutions in any country. All
types of tertiary education will be eligible for inclu-
sion, e.g. higher education, post-secondary educa-
tion, polytechnic, university, college and Technical
and Further Education (TAFE). Students may live on
campus (e.g. residential colleges) or in private
accommodation.

Types of sources

All quantitative, qualitative and mixed methods
study designs will be considered for inclusion in
the proposed scoping review. In addition, disserta-
tions for research degrees will be considered. The
language of included articles will be limited to
English. The year of publication will not be limited.

Methods

This scoping review will be conducted according to
the methodology for scoping reviews recommended
by JBL.*¢

Search strategy

The search strategy intends to identify original pub-
lished and unpublished studies by following the
three-step strategy recommended by JBL.?® An initial
limited search was conducted in MEDLINE and
PsycINFO to find articles on the topic. A full search
strategy was developed based on keywords identified
from the titles and abstracts of relevant articles and
the index terms used to classify the articles, with
assistance from a research librarian. The second step
will be a full search in the electronic databases listed
by using all identified keywords and index terms.
The search strategy will be modified and adapted for
each selected information source. The third step will
screen the reference lists of included articles and
search unpublished studies for additional papers.
The search strategy for MEDLINE is listed in
Appendix 1.
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Information sources

Selected electronic databases will be searched,
including MEDLINE (via Ovid), CINAHL (via
EBSCO), ERIC (via Ovid), Global Health (via Ovid),
CENTRAL (via Ovid) and PsycINFO (via Ovid).
Unpublished studies will be searched in ProQuest
Dissertations and Theses, and Open Access Theses
and Dissertations.

Study selection

All detected records from the full search will be
collected and imported into EndNote X9.2 (Clari-
vate Analytics, PA, USA). After removing duplicates,
two independent reviewers will screen the titles and
abstracts to assess them against the inclusion criteria
for this review. Full texts of articles for consideration
will be retrieved and their citation details uploaded
into the JBI System for the Unified Management,
Assessment and Review of Information (JBI
SUMARI; JBI, Adelaide, Australia). Two reviewers
will then independently assess the full text of poten-
tially included papers against the inclusion criteria in
detail. For articles that do not meet the inclusion
criteria, reasons for exclusion will be recorded and
reported in the scoping review. Any disagreements
between the reviewers during the screening process
will be resolved through discussion or with a third
reviewer. The results of the search at each stage of
the selection process will be reported and presented
in a Preferred Reporting Items for Systematic
Reviews and Meta-analyses for scoping reviews
(PRISMA-ScR) flow diagram.?”

Data extraction

Two independent reviewers will use a data charting
form to extract data from included articles identified
through the selection process. Details of participants
(e.g. country/area of origin, age, length of stay in the
host country), country of the study, study aims,
research design, methods of data collection, sam-
pling strategy, data analysis, primary outcomes (i.e.
dietary changes and food security status), secondary
outcomes (i.e. associated factors and health, aca-
demic and psychological outcomes) and implications
of the study will be extracted from the full-text
articles. Appendix II shows a draft data charting
form that will be used. The modification of the form
will be made as necessary during the trial process of
extracting data from a selection of included papers
and recorded in the final scoping review report.
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Agreement between the two reviewers during the
data extraction process will be achieved through
discussion or consultation with a third reviewer.
Authors of papers will be contacted if missing or
additional data needs to be requested.

Data presentation

Tables and/or diagrams will be used to present the
extracted data. The charted results will include year
of publication, country of the study, detailed descrip-
tions of participating international students (e.g.
sample size, home country, age, length of stay),
methodology, changes in dietary behaviors and eat-
ing habits based on the associated factors, food
security status of international students and relevant
outcomes (e.g. weight change, academic perfor-
mance and psychological outcomes) and implica-
tions of the study. In addition, quotations from
the qualitative studies will be presented thematically
in a tabular form (see Appendix II). A narrative
summary will be provided with the charted results
to describe how the results reflect the objective and
the research questions of the scoping review. The
findings of this review will be used to inform inves-
tigations of dietary practices among international
students in Australian tertiary institutions to ulti-
mately improve their food and overall experience
while studying in Australia.
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Appendix I: Search strategy
MEDLINE (Ovid), search conducted in September 2019.
Records
Group Search | Query retrieved
International 1 exp Students/ 119,952
students 2 (international or foreign™ or overseas or abroad or asia” or china or 1,037,875
chinese or malaysia® or nepal® or india or indian or ethnic®).tw.
1and 2 9616
4 (Student™ adj3 (international or foreign™ or overseas or abroad or asia® or |5779
china or chinese or malaysia® or nepal” or india or indian or ethnic®)).tw.
5 (Study adj3 (abroad or foreign®™ or overseas)).tw. 765
6 (Education adj3 (international or abroad or foreign™ or overseas)).tw. |1135
7 or/3-6 13,985
Tertiary education |8 exp Universities/ 38,466
9 (tertiary adj3 (education or institution™ or learning)).tw. 4530
10 (education adj2 (technical or post-secondary or postsecondary or 38,938
higher or further or continu®)).tw.
11 (TAFE or polytechnic™ or college™ or campus™ or universit®).tw. 437,905
12 or/8-11 486,491
13 3 and 12 4339
(Population) 14 7 or 13 13,985
Dietary changes |15 exp Diet/ 267,065
16 Eating/ 51,215
17 exp Nutrition Surveys/ 24,474
18 Nutrition Assessment/ 14,223
19 exp Meals/ 4933
20 Feeding Behavior/ 78,689
21 Food Preferences/ 13,601
22 Fasting/ 34,119
23 (Diet™ adj3 (habit®™ or pattern™ or practice™ or chang” or quality or 86,841
intake™ or behavio?r” or acculturation)).tw.
24 (Eat™ adj3 (habit™ or pattern™ or behavio?r”)).tw. 18,931
25 (Food™ adj3 (habit™ or quality or choice™ or acculturation)).tw. 14,473
26 (Nutrition™ adj3 (chang” or intake™ or quality or status or maintain® or | 48,193
maintenance or poor)).tw.
27 (Intake™ adj3 (energy or nutrient®)).tw. 35,278
28 (Meal™ adj3 (skip® or miss* or pattern®)).tw. 1773
29 or/15-28 482,097
JBI Evidence Synthesis © 2020 JBI 2095
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Food types 30 exp Food/ 1,238,264
31 exp Beverages/ 131,417
32 (Food™ adj3 (fresh or fast or out or outdoor or outside or home or 11,785
tradition™ or cultural or western or ethnic™ or local)).tw.
33 ((Consum™ or intake™) adj3 (food™ or fruit® or vegetable® or meat® or |97,650
snack™ or dairy)).tw.
34 (snack™ or take away).tw. 7616
35 (out™ adj (dine or dining or eat™)).tw. 119
36 or/30-35 1,350,001
Factors 37 Hunger/ 5226
38 Cooking/ 11,310
39 (food™ adj3 (prepar® or environment™ or access” or availab™ or suppl® |28,041
secur” or insecur” or cost”)).tw.
40 (knowledge adj3 (nutrition™ or diet™ or food™)).tw. 4565
41 (cook™ adj3 (skill* or knowledge or practice® or facilit™)).tw. 592
42 (hunger™ or hungry).tw. 10,488
43 or/37-42 54,626
(Concepts) 44 29 or 36 or 43 1,651,814
Final 45 14 and 44 767
JBI Evidence Synthesis © 2020 JBI 2096
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Appendix Il: Data extraction and presentation

Draft data charting form

Y. Shi et al.

Article information

Description of participants

Author:

Sample size:

Year of publication:

Area of origin:

Country:

Age:

Aims/objectives:

Gender:

Study design:

Level of education:

Methods of data collection:

Length of stay:

Sampling strategy:

Living status:

Data analysis:

Marital status:

Outcomes/key findings

Primary outcomes

Changes in food, meal and dietary patterns/percentage of food insecurity:

Secondary outcomes

Factors:

Impacts (physical/psychological health and academic)/coping strategies for food

insecurity:

Implications

Recommendations/future research:

Quotations from qualitative studies

Themes Quotations from articles

e.g. Theme 1 | Format 1: Typical description quoted from the article [Author, year].
Format 2: “Quotes from participants in the study” (demographic information of the
participant) [Author, year].

JBI Evidence Synthesis
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for Health Research International prospective register of systematic reviews

A systematic review of food insecurity and dietary outcomes in higher education students
Yumeng Shi, Alyse Davies, Margaret Allman-Farinelli

To enable PROSPERO to focus on COVID-19 registrations during the 2020 pandemic, this registration
record was automatically published exactly as submitted. The PROSPERO team has not checked eligibility.

Citation

Yumeng Shi, Alyse Davies, Margaret Allman-Farinelli. A systematic review of food insecurity and
dietary outcomes in higher education students. PROSPERO 2020 CRD42020196196 Available
from: https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020196196

Review question
What is the association between food insecurity and dietary outcomes in students at college-level from
current literature?

Searches

Electronic bibliographic databases, including MEDLINE, EMBASE, ERIC, PsycINFO, Global Health,
CINAHL, CENTRAL, Scopus and Web of Science will be searched. Search dates will start from 30 June.
Language will be restricted to English and no limitations on publication period.

Searches will be re-run before the final analysis and reference lists of included studies will be checked to
identify any further studies. Unpublished studies will be searched in ProQuest Dissertations and Theses, and
Open Access Theses and Dissertations. Additionally, MedNar and site searches in Google will be used for
searching grey literature.

Types of study to be included
All primary study designs will be eligible for inclusion, but not qualitative studies.

Condition or domain being studied
Food insecurity and dietary outcomes in college students.

Participants/population
Inclusion: any current students in tertiary education settings.

Exclusion: staff in tertiary education settings and students in primary and secondary education sector will not
be included.

Intervention(s), exposure(s)

Exposure: Food security/insecurity. Food security refers to consistent access to food for providing adequate
nutrition for all people. Food security can be measured from four dimensions, including food availability,
access, utilisation and stability. Food availability refers to the adequacy of food supply; food access includes
both economic and physical access; food utilisation relates to food and nutrient intake; and food stability
means the consistency of achieving first three dimensions over time.

Comparator(s)/control
Not applicable.

Main outcome(s)

Dietary outcomes may include consumption and consumption frequency of food groups, energy and
nutrients intake, meal pattern and diet quality. These outcomes may be measured by questionnaires or
dietary assessment tools (e.g. food frequency questionnaire, food diary, 24-hour recall) in both food secure
and insecure students.

* Measures of effect
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Odds ratios may be included to show the differences in dietary outcomes in students with different food
security status.

Additional outcome(s)
Not applicable.

* Measures of effect
Not applicable.

Data extraction (selection and coding)
Study selection

The identified studies from full search will be imported to EndNote for screening. Decisions will be recorded
in EndNote. Titles and abstracts will be screened against the inclusion criteria by two reviewers
independently. For the studies with the potential to be included, full text will be retrieved and attached in
EndNote. Two reviewers will screen them against the inclusion and exclusion criteria independently.
Reasons for exclusion at this stage will be recorded and reported in the PRISMA diagram. Disagreements
between two reviewers will be solved through discussion between each other or consultation with a third
reviewer.

Data extraction

A data extraction form will be used for extracting data from included studies. For each included study, author,
year, country of the study, research aims, study design, methods of data collection for exposure and
outcome factor, analysis, demographics of participants, description of setting, food security status, dietary
outcomes and implications of the study will be extracted. The measures of frequency and association
between food insecurity and dietary outcomes in the studies will also be extracted. Extracted data will be
recorded in spreadsheet and checked by a second reviewer. Disagreements will be discussed between two
reviewers or addressed by consulting a third expert. The authors of included studies will be contacted if there
are any additional details or missing data required.

Risk of bias (quality) assessment

The quality of included studies will be assessed through different checklists from Joanna Briggs Institute, e.g.
checklist for analytical cross-sectional studies and checklist for cohort studies. Multiple aspects of the study
will be assessed such as sampling strategy, methods of data collection and analysis. The Grading of
Recommendations, Assessment, Development, and Evaluation (GRADE) will be used to evaluate the overall
quality of evidence. The results of assessments will be recorded with data extraction in the spreadsheet.
Quality assessment will be conducted by two independent reviewers. Two reviewers will discuss
disagreements or consult a third reviewer to achieve agreements.

Strategy for data synthesis

Considering the heterogeneity in study designs and measurements of exposure and outcomes across the
included studies, a narrative synthesis is planned for this review. Demographics of study participants, the
measurement tool of food security status, exposure and outcomes will be summarised and synthesised.

The differences in dietary outcomes between food secure and insecure students, and other reported
associations between the exposure and outcomes will also be synthesised.

Analysis of subgroups or subsets
If there is enough data, subgroups analysis might be applicable.

» Demographics of participants
o Undergraduate/postgraduate
0 Gender

o Living status (e.g. accommodation, live with someone or alone)
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0 Sources of incomes

« Different measurement tools of exposure (e.g. single/multi-item)

« Different types of dietary outcomes (e.g. food groups/nutrients intake)

Contact details for further information
Yumeng Shi
yshi7693@uni.sydney.edu.au

Organisational affiliation of the review
School of Life and Environmental Sciences, Charles Perkins Centre, The University of Sydney
https://www.sydney.edu.au

Review team members and their organisational affiliations

Miss Yumeng Shi. School of Life and Environmental Sciences, Charles Perkins Centre, The University of
Sydney

Alyse Davies. School of Life and Environmental Sciences, Charles Perkins Centre, The University of Sydney,
Australia

Professor Margaret Allman-Farinelli. School of Life and Environmental Sciences, Charles Perkins Centre,
The University of Sydney, Australia

Collaborators
Monica Cooper. The University of Sydney

Type and method of review
Systematic review

Anticipated or actual start date
30 June 2020

Anticipated completion date
30 June 2021

Funding sources/sponsors

No funding is received for this systematic review. The lead reviewer (YS) is funded by China Scholarship
Council (CSC) Postgraduate Research Scholarship to support her PhD candidature. The second reviewer
(AD) is supported by an Australian Government Research Training Program (RTP) PhD Scholarship. MAF
has received funding from National Health and Medical Research Council (NHMRC), Australian Research
Council, New South Wales (NSW) Health and Cancer Council NSW for other projects. None of the funders
will affect the conduct of the review.

Conflicts of interest

Language
English

Country
Australia

Stage of review
Review Ongoing

Subject index terms status
Subject indexing assigned by CRD

Subject index terms
MeSH headings have not been applied to this record
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Date of registration in PROSPERO

30 July 2020

Date of first submission
30 June 2020

Details of any existing review of the same topic by the same authors
None.

Stage of review at time of this submission

Stage Started Completed
Preliminary searches Yes Yes
Piloting of the study selection process No No
Formal screening of search results against eligibility criteria No No
Data extraction No No
Risk of bias (quality) assessment No No
Data analysis No No

The record owner confirms that the information they have supplied for this submission is accurate and
complete and they understand that deliberate provision of inaccurate information or omission of data may be
construed as scientific misconduct.

The record owner confirms that they will update the status of the review when it is completed and will add
publication details in due course.

Versions
30 July 2020

PROSPERO
This information has been provided by the named contact for this review. CRD has accepted this information in good
faith and registered the review in PROSPERO. The registrant confirms that the information supplied for this submission
is accurate and complete. CRD bears no responsibility or liability for the content of this registration record, any
associated files or external websites.
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Confidential

Module 1 Demographics

Please complete the 1st module below.

Thank you!

Page 1

Please answer all questions, then click submit to enter the next module. Thank you!

Age (years)

Gender

O Female

O Male

QO Prefer to type
QO Prefer not to say

Domestic or international student?

(O Domestic
O International

Are you of Aboriginal or Torres Strait Islander
origin? (for domestic students only)

O Yes
O No

Length of stay in Australia
(for international students only)

O Less than 3 months

O 3 months to a year

O More than a year to 2 years
O More than 2 years

Which do you see as your home country?
(for international students only)

QO China
O India
O Nepal
O Malaysia
QO Vietnam
O Other

Please state

Enrolment status

O Full-time student
O Part-time student

What is the degree you are studying at the moment?

O Undergraduate
O Postgraduate (including Higher Degree by Research)

Which year you're studying in your current degree?

QO First

O Second

O Third

(O Four and above

Marital status

(O Never married
(O Married or De facto relationship
O Separated/divorced/widowed

QO Other
Do you have any dependent children (under the age of O Yes
18 years)? O No

27-08-2021 10:55am

projectredcap.org hEDCHpﬂ
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Module 2 Living Employment And Financial Status

Please complete the 2nd module below.

Thank you!

Page 1

Please answer all questions, then click submit to enter the next module. Thank you!

Where do you live at the moment?

O 0On campus accommodation
O Parental home

O Own property

O Renting accommodation

QO Other

Who do you live with?

[] Parents

[] Other family members
[] Friends/roommates
[] Alone

[] Other

Employment status

O Full-time job
O Part-time or casual job
(O No employment

Weekly working hours

(O 1-19 hours
(O 20-37 hours
(O 38 hours or more

Weekly income (include employment and/or other income,
e.g. scholarships)

O =$500

(O $501-1000

O $1001-1500

O $1501-2000

O >$2000

QO Prefer not to say

Sources of financial support

[] Parents

[] Employment salary

[] Scholarships

[] Loans

[] Other

[] Not receiving financial support

COVID-19 related changes

Has COVID-19 pandemic directly impacted your living O Yes
arrangement? O No
Please indicate your experience in changing living

arrangement (e.g., moved to less expensive premises).

Have you experienced any job changes (e.qg., lost your O Yes
employment or worked less hours) during COVID-19 O No

pandemic?

27-08-2021 10:55am

projectredcap.org

REDCap


https://projectredcap.org

Confidential

Page 2

Has your employment income decreased due to COVID-19 O No impact
pandemic? O <25%

O 25-49%

O 50-74%

O 75-99%

O 100%

QO Prefer not to say
Have you experienced any difficulties in finding jobs O Yes
during COVID-19 pandemic? O No
Have you received any government support payment? O Yes

O No

QO Prefer not to say
Have you received any support payment from the sources O Yes
other than the government? O No

27-08-2021 10:55am

O Prefer not to say

projectredcap.org
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Module 3 Food Access

Page 1

Please complete the 3rd module below. Already halfway through!

Thank you!

Please answer all questions, then click submit to enter the next module. Thank you!

These next questions are about the food eaten in your household in the last 12 months, and
whether you were able to afford the food you need.

Which of these statements best describes the food eaten in your household in the last 12 months?

O Enough of the kinds of food we want to eat

(O Enough but not always the kinds of food we want
(O Sometimes not enough to eat

(O Often not enough to eat

QO Don't know

Here are several statements that people have made about their food situation. For these
statements, please tell us whether the statement was OFTEN true, SOMETIMES true, or NEVER
true for your household in the last 12 months.

Often true Sometimes true Never true Don't know
We worried whether our food O O O O
would run out before we got
money to buy more.
The food that we bought just O O O O
didn't last, and we didn't have
money to get more.
We couldn't afford to eat O O O O

balanced meals.

Did you experience the following situations in the last 12 months?
Yes No Don't know

Did you or other adults in your O O O
household ever cut the size of

your meals or skip meals

because there wasn't enough

money for food?

Did you ever eat less than you O O O
felt you should because there
wasn't enough money for food?

Were you ever hungry but didn't O O O

eat because there wasn't
enough money for food?

27-08-2021 10:57am projectredcap.org ’kEDCE]p’
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Did you lose weight because O O O
there wasn't enough money for
food?

How often did this (cut the size of meals or skip meals) happen?

O Almost every month

(O Some months but not every month
O Only 1 or 2 months

QO Don't know

In the last 12 months, did you or other adults in your household ever not eat for a whole day because there wasn't
enough money for food?

O Yes
O No
QO Don't know

How often did this (not eat for a whole day) happen?

O Almost every month

(O Some months but not every month
(O Only 1 or 2 months

O Don't know

Now here are several statements that people have made about the food situation of their
children. For these statements, please tell us whether the statement was OFTEN true,
SOMETIMES true, or NEVER true in the last 12 months for your child/children living in the
household who are under 18 years old.

Often true Sometimes true Never true Don't know or
Refused to answer

We relied on only a few kinds of O O O O
low-cost food to feed our
child/children because we were
running out of money to buy
food.
We couldn't feed our O O O O
child/children a balanced meal,
because we couldn't afford that.
Our child was/The children were O O O O

not eating enough because we
just couldn't afford enough food.

Did the following situations happen in the last 12 months?

Yes No Don't know
Did you ever cut the size of your O O O
child's/any of the children's

meals because there wasn't
enough money for food?
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Did your child/any of the O O O
children ever skip meals

because there wasn't enough

money for food?

Was your child/were the children O O O
ever hungry but you just couldn't
afford more food?

Did your child/any of the O O O
children ever not eat for a whole

day because there wasn't

enough money for food?

How often did this (skip meals) happen?

O Almost every month

(O Some months but not every month
(O Only 1 or 2 months

QO Don't know
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Module 4 Diet-related Behaviours
Please complete the 4th module below. This is the second last module. Almost there!
Thank you!
Please answer all questions, then click submit to enter the next module. Thank you!
Does your accommodation (e.qg. residential college or O Yes
homestay) provide meals? O No
How much do you spend on foods and drinks (include O $0-30
groceries, takeaway, and eating out) per week (for O $31-60
yourself)? O $61-100

O More than $100
Please specify
How would you comment on your access to essential O Adequate
cooking facilities (e.g. kitchen, fridge, cooking O Somewhat inadequate (some limitations)
utensils)? O Inadequate
How would you comment on your cooking skills? O Excellent

O Good

O Fair

O Poor
Which best describes your confidence in completing each of the tasks listed?

Extremely Very confident Moderately Not very Not at all
confident confident confident confident

| can cook a nutritious meal. O O O O O
| can cook a meal in a short O O O O O
amount of time.
| can cook a nutritious meal O O O O O
without spending a lot of money.
| can follow a recipe. O O O O O

How often do you usually cook? O Every day
O 4-6 days per week
O 1-3 days per week
O Less frequent than 1 day per week
O Never
Are you aware of any food relief programs (e.g. from OYe s
USU, OzHarvest, Foodbank Australia) that are available ON

to you?
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How many serves of vegetables do you usually eat each O Less than 1 serve
day? (Examples of one serve of vegetables are provided O 1serve

below)

O 2 serves
O 3 serves
O 4 serves
O 5 serves
O More than 5 serves
O Don't eat

Examples of one serve of vegetables:

- ¥4 cup cooked green or orange vegetables (for example, broccoli, spinach, carrots or pumpkin)
- ¥4 cup cooked dried or canned beans, peas or lentils (preferably with no added salt)

- 1 cup green leafy or raw salad vegetables

- Y4 cup sweet corn

- ¥» medium potato or other starchy vegetables (sweet potato, taro or cassava)

- 1 medium tomato

What is a serve of vegetables*?
A standard serve is about 75g (100-350kJ) or:

Y2 GUp

Va cup
1cup
Ye cup

¥a medium

1 medium

cooked green or orange vegetables (for example, broccoli,
spinach, carrots or pumpkin)

cooked dried or canned beans, peas or lentils

green leafy or raw salad vegetables

sweet corn

potato or other starchy vegetables (sweet potato,
taro or cassava)

tomato

‘With canned varigties, choose those with no added salt

How many serves of fruit do you usually eat each day?

Less than 1 serve

O
(Examples of one serve of fruit are provided below) O 1serve

27-08-2021 10:55am
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Examples of one serve of fruit:

- 1 medium apple, banana, orange or pear

- 2 small apricots, kiwi fruits or plums

- 1 cup diced or canned fruit (no added sugar)

- 125ml (¥2 cup) fruit juice (no added sugar)

- 30g dried fruit (for example, 4 dried apricot halves, 1Y% tablespoons of sultanas)

What is a serve of fruit?
A standard serve is about 150g (350kJ) or:
1 medium apple, banana, orange or pear
2 small apricots, kiwi fruits or plums

1cup diced or canned fruit (no added sugar)
Or only occasionally:
125ml (V= cup) fruit juice (no added sugar)

30g dried fruit (for example, 4 dried apricot halves,
112 tablespoons of sultanas)

&P ) (2)
{ (medumy owp_/ . &sﬂ’rﬂ/
How often do you usually eat out (including home O Every day
delivery, Uber Eats, pick-up and take-away) per week? O 4-6 days

O 1-3 days

O Less frequent than 1 day per week

O Never

How often do you experience the following situations when you are not able to obtain

sufficient and appropriate foods in Australia?

Often Sometimes
Obtained food from food bank or O O
other food relief programs
providing free or discounted
food.
Attended events offering free O O
food.
Stretched (i.e., spread out) food O O
to make it last longer.
Ate more than normal when food O O
was plentiful.
Ate less healthy meals to eat O O

more food.
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Purchased cheap/discounted, O O O O
processed food.
Sharing food or groceries (e.g., O O O O

with friends, roommates, or
family members).

Saving food for later. O O O O
Substituted ideal (e.g. O O O O
traditional) ingredients.

Borrowed money from family or O O O O
friends, applied for loans,

purchased food using credit

card.

Sought employment or worked O O O O
more hours.

Delayed or not buying academic O O O O
supplies.

Used less or delayed paying O O O O
utilities or services.

Other O O O O

Please specify your strategies
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Please complete the final module below.

Thank you!

Please answer all questions, then click submit. Thank you!

A. Physical health

1) Self-perceived physical health status O Excellent
O Good
O Average
O Poor

O Very poor

2) Height (cm)

3) Weight (kg)

B. Mental health

4) Self-perceived mental health status O Excellent
O Good
O Average
O Poor

O Very poor

Please indicate for each of the five statements which is closest to how you have been feeling
over the last two weeks.

All the time Most of the  More than half Less than half Some of the at no time

time of the time of the time time

5) | have felt cheerful and in good O O O O O O
spirits.

6) | have felt calm and relaxed. O O O O O O

7) | have felt active and vigorous O O O O O O
(i.e., energetic).

8) | woke up feeling fresh and O O O O O O
rested.

9) My daily life has been filled with O O O O O O

things that interest me.
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13)

Page 2
C. Your study
Does the sufficiency of the food you can get ever affect your study?
Does not affect Slightly affects Moderately affects Very much affects
Class attendance O O O O
Academic performance O O O O
Withdrawal from courses O O O O

Please feel free to leave any comments or thoughts
regarding this survey or food security.

Please feel free to download the contact details for support services if you have any concerns about having adequate
food or your mental health. You've already received this information if you have downloaded the Participant
Information Statement.

[Attachment: "Support Services.pdf"]
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Support Services

For all students:

Food Oz Harvest Market

assistance  Location: 95 Wellington St, Waterloo
Contact details: Phone - 1800 108 006; Email - info@ozharvest.org
Link: https://www.ozharvest.org/ozharvest-market-waterloo/
Addi Road Food Pantry
Locations: Camperdown - 31 Pyrmont Bridge Rd, Camperdown;
Marrickville - Addison Road Community Centre, 142 Addison Road,
Marrickville
Contact details: Phone - (02) 9568 7633; Email - info@addiroad.org.au
Link: https://addiroad.org.au/the-food-pantry/

Mental See more information here:

health https://www.sydney.edu.au/students/counselling-and-mental-health-

support support.html

For international students:

Food
assistance

USYD Food Hub

Location: The University of Sydney Camperdown/Darlington campus:
Level 3 Wentworth Building, opposite Laneway Café

Contact details: Email - b.pinney@usu.edu.au

Link: https://events.humanitix.com/usyd-food-hub-february

More available food assistance services in NSW see this link:
https://www.study.sydney/programs/food-assistance

Student
support

For international student enquiries and concerns, email
international.support@sydney.edu.au

Assessing food security status and diet quality among university students in Australia
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=N THE UNIVERSITY OF Research Integrity & Ethics Administration

*EIEE* SYDNEY HUMAN RESEARCH ETHICS COMMITTEE
Friday, 14 February 2020

Prof Margaret Allman-Farinelli
School of Life and Environmental Sciences (SOLES); Faculty of Science
Email: margaret.allman-farinelli@sydney.edu.au

Dear Margaret,

The University of Sydney Human Research Ethics Committee (HREC) has considered your application.

| am pleased to inform you that after consideration of your response, your project has been approved.

Details of the approval are as follows:

Project No.: 2020/006

Project Title: A qualitative study of dietary patterns in international students
Authorised Personnel: Allman-Farinelli Margaret; Shi Yumeng;

Approval Period: 14 February 2020 to 14 February 2024

First Annual Report Due: 14 February 2021

Documents Approved:

Date Uploaded | Version Number Document Name

03/02/2020 Version 2 Student association contact email_final
03/02/2020 Version 2 Consent via REDCap final

03/02/2020 Version 2 Demographic questionnaire final
03/02/2020 Version 2 Recruitment flyer final

03/02/2020 Version 2 University website post final
03/02/2020 Version 2 Interview guide_final

03/02/2020 Version 2 Participant Information Statement _final
03/02/2020 Version 2 REDCap recruitment process flow_final
03/02/2020 Version 2 Social media post_final

Condition/s of Approval

e Research must be conducted according to the approved proposal.

¢ An annual progress report must be submitted to the Ethics Office on or before the anniversary
of approval and on completion of the project.

e You must report as soon as practicable anything that might warrant review of ethical approval
of the project including:
» Serious or unexpected adverse events (which should be reported within 72 hours).
» Unforeseen events that might affect continued ethical acceptability of the project.

¢ Any changes to the proposal must be approved prior to their implementation (except where an
amendment is undertaken to eliminate immediate risk to participants).

e Personnel working on this project must be sufficiently qualified by education, training and
experience for their role, or adequately supervised. Changes to personnel must be reported
and approved.

Research Integrity & Ethics Administration T +61 2 9036 9161 ABN 15211 513 464
Research Portfolio E human.ethics@sydney.edu.au CRICOS 00026A
Level 3, F23 Administration Building W sydney.edu.au/ethics

The University of Sydney
NSW 2006 Australia
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¢ Personnel must disclose any actual or potential conflicts of interest, including any financial or
other interest or affiliation, as relevant to this project.

o Data and primary materials must be retained and stored in accordance with the relevant
legislation and University guidelines.

o Ethics approval is dependent upon ongoing compliance of the research with the National Statement
on Ethical Conduct in Human Research, the Australian Code for the Responsible Conduct of
Research, applicable legal requirements, and with University policies, procedures and governance
requirements.

o The Ethics Office may conduct audits on approved projects.

o The Chief Investigator has ultimate responsibility for the conduct of the research and is
responsible for ensuring all others involved will conduct the research in accordance with the
above.

This letter constitutes ethical approval only.

Please contact the Ethics Office should you require further information or clarification.

Sincerely,

Associate Professor Michael Skilton
Chair, Health Review Committee (Low Risk)

The University of Sydney of Sydney HRECs are constituted and operate in accordance with the
National Health and Medical Research Council’s (NHMRC) National Statement on Ethical
Conduct in Human Research (2007) and the NHMRC’s Australian Code for the Responsible
Conduct of Research (2007)

Page 2 of 2
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Wednesday, 21 October 2020
Prof Margaret Allman-Farinelli

School of Life and Environmental Sciences (SOLES); Faculty of Science
Email: margaret.allman-farinelli@sydney.edu.au

Dear Margaret,

Your request to modify this project, which was submitted on 23 September 2020, has been considered.

This project has been approved to proceed with the proposed amendments.

Protocol Number: 2020/006
Protocol Title: A gqualitative study of dietary patterns in international students
Annual Report Due: 14 February 2021

Documents Approved:

Date Uploaded Version Number Document Name

23/09/2020 Version 1 Email to students in Curtin University

Please contact the ethics office should you require further information.

Sincerely,

Dr Clifton Chan
Chair
Modification Review Committee Chair (MRC 3)

The University of Sydney of Sydney HRECs are constituted and operate in accordance with the
National Health and Medical Research Council’s (NHMRC) National Statement on Ethical
Conduct in Human Research (2018) and the NHMRC’s Australian Code for the Responsible
Conduct of Research (2018)

Research Integrity & Ethics Administration T +61 2 9036 9161 ABN 15211 513 464
Research Portfolio E human.ethics@sydney.edu.au CRICOS 00026A
Level 3, F23 Administration Building W sydney.edu.au/ethics

The University of Sydney
NSW 2006 Australia
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THE UNIVERSITY OF Discipline of Nutrition and Dietetics

SYDNEY School of Life and Environmental Sciences

Faculty of Science

ABN 15 211 513 464

MARGARET ALLMAN-FARINELLI Level 4 East
Professor of Dietetics Charles Perkins Centre, D17
The University of Sydney

NSW 2006 AUSTRALIA

Telephone: +61 2 9036 7045

Facsimile: +612 8627 1605

Email: margaret.allman-farinelli@sydney.edu.au

Web: http://www.sydney.edu.au/

A qualitative study of dietary patterns in international students
PARTICIPANT INFORMATION STATEMENT
(1) What is this study about?

You are invited to take part in a research study about dietary changes made by
international students after coming to Australia, with associated factors and outcomes. This
study will facilitate the development of recommendations for international students to
improve diet quality.

You have been invited to participate in this study because you meet the required
characteristics for this study. This Participant Information Statement tells you about the
research study. Knowing what is involved will help you decide if you want to take part in the
study. Please read this sheet carefully and ask questions about anything that you don’t
understand or want to know more about.

Participation in this research study is voluntary.

By giving consent to take part in this study you are telling us that you:

v" Understand what you have read.

v Agree to take part in the research study as outlined below.

v Agree to the use of your personal information as described.

You will be given a copy of this Participant Information Statement to keep.

(2) Who is running the study?

The study is being carried out by the following researchers:
e Margaret Allman-Farinelli, Professor of Dietetics, The University of Sydney.
e Yumeng Shi, PhD candidate, The University of Sydney

A qualitative study of dietary patterns in international students Page 1 0of4
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Yumeng Shi is conducting this study as the basis for the degree of Doctor of Philosophy at
The University of Sydney. This will take place under the supervision of Professor Margaret
Allman-Farinelli.

(3) What will the study involve for me?

After you complete the screening questionnaire to determine your eligibility for the study,
you will be asked to provide your consent to participate the study and answer a few
demographic questions on REDCap, such as age, level of education, living status and length
of stay in Australia. You are then invited to have a face-to-face semi-structured interview
with the researcher in person or through an online software (Zoom). In-person interviews
will be conducted in a meeting room in Charles Perkins Centre of The University of Sydney.
An appointment will be arranged between you and the researcher at a convenient time.
The questions in the interview will focus on your dietary habits and meal patterns in your
home country and after coming to Australia, factors that influence any changes, weight
change before and after commencing study in Australia, perceived impacts of dietary
changes on your health and academic performance. Questions regarding your food security
status will also be included. The interview will be audio-recorded to enable researchers to
analyse the data after the interviews have finished. The transcript of the interview will be
provided for you to review through email within two weeks after the interview.

(4) How much of my time will the study take?

The demographic questions will take less than 5 minutes to complete.
The interview will take approximately 45 to 90 minutes to complete.

(5) Dol have to be in the study? Can | withdraw from the study once I've started?

Being in this study is completely voluntary and you do not have to take part. Your decision
whether to participate will not affect your current or future relationship with the
researchers or anyone else at the University of Sydney and any other participated
universities.

If you decide to take part in the study and then change your mind later, you are free to
withdraw at any time. You can do this by either telling the researcher at any time during the
interview or emailing researchers at any time before and after the interview. There will be
no consequences of withdrawing the study.

You are free to stop the interview at any time. Unless you say that you want us to keep
them, any recordings will be erased and the information you have provided will not be
included in the study results. You may also refuse to answer any questions that you do not
wish to answer during the interview.

(6) Are there any risks or costs associated with being in the study?

Aside from giving up your time, we do not expect that there will be any risks or costs
associated with taking part in this study. Participation in this study should not involve any
physical or mental discomfort. If, however, you find any interview questions to be offensive
or invasive, you are free to refuse to answer them or withdraw from the interview.

A qualitative study of dietary patterns in international students Page 2 of 4
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(7) Are there any benefits associated with being in the study?

A $20 gift voucher will be provided for you to compensate your time after completing the
interview. Additionally, you will be provided information on healthy eating at the end of the
session.

(8) What will happen to information about me that is collected during the study?

All data collected in this study and the audio recording of the interview will be stored
confidentially and only be used for analysis, no third parties will have access to your
information. You will not be identified in the recordings — your name will not be referred
after the start of recording. The study results may be published in journals, conference
presentations, and student theses, and your information will be anonymous. We may use
guotes to report results, but you will not be identified from these quotes. The electronic
data will be stored on a network storage of The University of Sydney, only the researchers
of this study will have access to them.

Your information will be stored securely and will only be disclosed with your permission,
except as required by law. Study findings may be published, and you will not be individually
identifiable in these publications.

By providing your consent, you are agreeing to us collecting personal information about you
for the purposes of this research study. Your information will only be used for the purposes
outlined in this Participant Information Statement, unless you consent otherwise.

(9) Can | tell other people about the study?

Yes, you are welcome to tell other people about the study.

(10) What if | would like further information about the study?

When you have read this information, Yumeng Shi will be available to discuss it with you
further and answer any questions you may have. If you would like to know more at any
stage during the study, please feel free to contact Yumeng Shi, PhD candidate, via email
yshi7693@uni.sydney.edu.au.

(11) Will I be told the results of the study?

You have a right to receive feedback about the overall results of this study. You can tell us
that you wish to receive feedback by answering the relevant consent questions on REDCap.
This feedback will be in the form of a one-page lay summary. You will receive this feedback
after the study is finished.

(12) What if | have a complaint or any concerns about the study?

Research involving humans in Australia is reviewed by an independent group of people
called a Human Research Ethics Committee (HREC). The ethical aspects of this study have
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been approved by the HREC of the University of Sydney [2020/006]. As part of this process,
we have agreed to carry out the study according to the National Statement on Ethical
Conduct in Human Research (2007). This statement has been developed to protect people
who agree to take part in research studies.

If you are concerned about the way this study is being conducted or you wish to make a
complaint to someone independent from the study, please contact the university using the
details outlined below. Please quote the study title and protocol number.

The Manager, Ethics Administration, University of Sydney:
e Telephone: +61 2 8627 8176
e Email: human.ethics@sydney.edu.au
e Fax: +612 8627 8177 (Facsimile)

This information sheet is for you to keep
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Consent questions on REDCap

Please click here to download 'Participant Information Statement'. [Attach PIS]

| have read the Participant Information Statement.

Yes/No

| understand the purpose of the study, what | will be asked to do, and any
risks/benefits involved.

| understand that being in this study is completely voluntary and | do not have to
take part. My decision whether to be in the study will not affect my relationship
with the researchers or anyone else at the University of Sydney or any other
participating universities now or in the future.

| understand that | can withdraw from the study at any time.

| understand that | may stop the interview at any time if | do not wish to continue,
and that unless | indicate otherwise any recordings will then be erased and the
information provided will not be included in the study. | also understand that | may
refuse to answer any questions | don't wish to answer.

| understand that personal information about me that is collected over the course of
this project will be stored securely and will only be used for purposes that | have
agreed to. | understand that information about me will only be told to others with
my permission, except as required by law.

| understand that the results of this study may be published, but these publications
will not contain my name or any identifiable information about me.

Yes/No

| consent to:

e Audio-recording

Yes/No

e Being contacted about future studies

Yes/No

e Permanent archiving of study materials

Yes/No

Feedback

e | would like to review my interview transcripts

Yes/No

e | would like to receive feedback about the overall results of this study

Yes/No

A qualitative study of dietary patterns in international students
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Want to éﬁare  your FOOE) experlence

~——inAust raliaz——

O Howdoyoufeel about
Australian foods?

O Anychangesinyour
diet since you came
here?

O Anydifficultiesin
finding what you want
to eat?

WHAT’S TELL US NOW!

YOU R Face-to-face conversation
STORY 45-90 minutes

In-person/Zoom

Participants to be:

/ Aged18to 30 years

\/ Currentinternational student from China or India

\/ Studyingin the first/second year of your current degree in Australia
\/ Has stayed in Australia for at least 2 months but no more than 2 years
\/ Not completing a nutrition course

Please scan the QR code or use the link below to check your eligibility.
If you have any questions, please contact us by email.

https://redcap.sydney.edu.au
[surveys/?s=C7C3D3WCKY

@ Yumeng Shi
yshi7693@uni.sydney.edu.au
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*;a:a* SYDNEY HUMAN RESEARCH ETHICS COMMITTEE

Friday, 2 July 2021

Prof Margaret Allman-Farinelli
School of Life and Environmental Sciences (SOLES); Faculty of Science
Email: margaret.allman-farinelli@sydney.edu.au

Dear Margaret,

The University of Sydney Human Research Ethics Committee (HREC) has considered your application.

| am pleased to inform you that after consideration of your response, your project has been approved.

Details of the approval are as follows:

Project No.: 2021/445

Project Title: Assessing food security status among university students in Australia:
a pilot survey

Authorised Personnel: Allman-Farinelli Margaret; Shi Yumeng;
Approval Period: 02/07/2021 to 02/07/2025
First Annual Report Due: 02/07/2022

Documents Approved:

Date Uploaded |Version Number Document Name

01/07/2021 Version 2 Participant information statement_pilot survey_final
01/07/2021 Version 2 Student association contact email_pilot survey_final
01/07/2021 Version 2 Food security questionnaire_pilot survey_final
01/07/2021 Version 2 Support services

07/05/2021 Version 1 REDCap flow_pilot survey

07/05/2021 Version 1 Recruitment flyer_pilot survey

07/05/2021 Version 1 Consent via REDCap_pilot survey

07/05/2021 Version 1 Social media post_pilot survey

07/05/2021 Version 1 University website post_pilot survey

Condition/s of Approval

e Research must be conducted according to the approved proposal.

e An annual progress report must be submitted to the Ethics Office on or before the
anniversary of approval and on completion of the project.

e You must report as soon as practicable anything that might warrant review of ethical
approval of the project including:
> Serious or unexpected adverse events (which should be reported within 72 hours).
> Unforeseen events that might affect continued ethical acceptability of the project.

Research Integrity & Ethics Administration T +61 2 9036 9161 ABN 15 211 513 464
Research Portfolio E human.ethics@sydney.edu.au CRICOS 00026A
Level 3, F23 Administration Building W sydney.edu.au/ethics

The University of Sydney
NSW 2006 Australia
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e Any changes to the proposal must be approved prior to their implementation (except where
an amendment is undertaken to eliminate immediate risk to participants).

e Personnel working on this project must be sufficiently qualified by education, training and
experience for their role, or adequately supervised. Changes to personnel must be reported
and approved.

e Personnel must disclose any actual or potential conflicts of interest, including any financial or
other interest or affiliation, as relevant to this project.

e Data and primary materials must be retained and stored in accordance with the relevant
legislation and University guidelines.

e Ethics approval is dependent upon ongoing compliance of the research with the National
Statement on Ethical Conduct in Human Research, the Australian Code for the Responsible Conduct
of Research, applicable legal requirements, and with University policies, procedures and
governance requirements.

e The Ethics Office may conduct audits on approved projects.

e The Chief Investigator has ultimate responsibility for the conduct of the research and is
responsible for ensuring all others involved will conduct the research in accordance with the
above.

This letter constitutes ethical approval only.

Please contact the Ethics Office should you require further information or clarification.

Sincerely,

Associate Professor Mark Arnold
Chair, Human Research Ethics Committee (HREC 2)

The University of Sydney of Sydney HRECs are constituted and operate in accordance with the
National Health and Medical Research Council’s (NHMRC) National Statement on Ethical Conduct in
Human Research (2018) and the NHMRC’s Australian Code for the Responsible Conduct of Research

(2018)
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Participant Information Statement THE UNIVERSITY OF

SYDNEY

Research Study: Assessing food security status among university students in
Australia: a pilot survey

Professor Margaret Allman-Farinelli (Responsible Researcher)

Sydney School of Nursing, Faculty of Medicine and Health

Phone: +61 2 9036 7045 | Email: margaret.allman-farinelli@sydney.edu.au
Yumeng Shi (PhD student) | Email: yshi7693@uni.sydney.edu.au

1. What is this study about?

We are conducting a research study about assessing food security status among
international and domestic students in Australian universities and testing the face validity
of our questionnaire designed for this survey. This pilot study will help us to improve the
content of the questionnaire and launch a large-scale survey at a later stage. Taking part
in this study is voluntary.

Please read this sheet carefully and ask questions about anything that you don’t
understand or want to know more about.

2. Who is running the study?

The study is being carried out by the following researchers:
e Margaret Allman-Farinelli, Professor of Dietetics, Sydney School of Nursing, The
University of Sydney
e Yumeng Shi, PhD candidate, School of Life and Environmental Sciences, Faculty of
Science, The University of Sydney

Yumeng Shi is conducting this study as the basis for the degree of Doctor of Philosophy at
The University of Sydney.

3. Who can take part in the study?

We are seeking current undergraduate and postgraduate students studying in Australia
who are aged 18-30 years and are not enrolling in a nutrition course.

You have been invited to take part in this study because you meet the required
characteristics for this study.

4. What will the study involve for me?

If you decide to take part in this study, you will be asked to:
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e Complete a food security survey. It will take less than 15 minutes. Questions are
divided into five modules, including demographics, employment and financial
status, food security module, diet-related behaviours, and health/well-being.

e At the end of each module, you will be asked to provide comments or suggestions
regarding the content and wording of the questionnaire items.

5. Can | withdraw once I've started?
Being in this study is completely voluntary and you do not have to take part.

Your decision will not affect your current or future relationship with the researchers or
anyone else at The University of Sydney.

If you decide to take part in the study and then change your mind, you can withdraw by
discontinuing the survey, or notifying the student researcher by email.

If you choose to withdraw, we will not collect any more information from you. Please let
us know at the time you withdraw what you would like us to do with information we have
collected about you up to that point.

6. Are there any risks or costs?

Aside from giving up your time, we do not expect that there will be any risks or costs
associated with taking part in this study.

Contact details for support services are provided below if you have any concerns about
having adequate food or your mental health:

Services for all students:

Food Oz Harvest Market

assistance  Location: 95 Wellington St, Waterloo
Contact details: Phone - 1800 108 006; Email - info@ozharvest.org
Link: https://www.ozharvest.org/ozharvest-market-waterloo/

Addi Road Food Pantry

Locations: Camperdown - 31 Pyrmont Bridge Rd, Camperdown;
Marrickville - Addison Road Community Centre, 142 Addison Road,
Marrickville

Contact details: Phone - (02) 9568 7633; Email - info@addiroad.org.au
Link: https://addiroad.org.au/the-food-pantry/

Mental See more information here:
health https://www.sydney.edu.au/students/counselling-and-mental-health-
support support.html
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Services for international students:

Food USYD Food Hub

assistance Location: The University of Sydney Camperdown/Darlington campus:
Level 3 Wentworth Building, opposite Laneway Café
Contact details: Email - b.pinney@usu.edu.au
Link: https://events.humanitix.com/usyd-food-hub-february

More available food assistance services in NSW see this link:
https://www.study.sydney/programs/food-assistance

Student For international student enquiries and concerns, email
support international.support@sydney.edu.au

Are there any benefits?
You will not receive any direct benefits from being in the study.
What will happen to information that is collected?

By providing your consent, you are agreeing to us collecting information about you for the
purposes of this study.

Any information you provide us will be stored securely and we will only disclose it with
your permission, unless we are required by law to release information. We are planning
for the study findings to be published.

You will not be individually identifiable in these publications.

All data collected in this study will be stored confidentially and only be used for analysis,
no third parties will have access to your information. The study results may be published
in student theses, and your information will be anonymous. The electronic data will be
stored on a network storage of The University of Sydney, only the researchers of this study
will have access to them.

Will | be told the results of the study?

You have a right to receive feedback about the overall results of this study. If you are
interested in receiving feedback, please answer the relevant question on the online
consent form and provide your contact details at the end of the survey. This feedback will
be in the form of a brief lay summary.

What if | would like further information?
When you have read this information, the following researcher/s will be available to

discuss it with you further and answer any questions you may have:
e Yumeng Shi, email: yshi7693@uni.sydney.edu.au, phone: 61 2 8627 9567.
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11. What if | have a complaint or any concerns?

The ethical aspects of this study have been approved by the Human Research Ethics
Committee (HREC) of The University of Sydney [2021/445] according to the National
Statement on Ethical Conduct in Human Research (2007).

If you are concerned about the way this study is being conducted or you wish to make a
complaint to someone independent from the study, please contact the University:

Human Ethics Manager
human.ethics@sydney.edu.au
+61 2 8627 8176

This information sheet is for you to keep
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Consent questions on REDCap

Please click here to download 'Participant Information Statement'. [Attached PIS]

The details of my involvement have been explained to me, and | have been provided | Yes/No
with a written Participant Information Statement to keep.

| understand the purpose of the study is to investigate food security status among Yes/No
international and domestic students in Australian universities and to test the validity

of the questionnaire designed for this survey.

| acknowledge that the risks and benefits of participating in this study have been

explained to me to my satisfaction.

| understand that in this study | will be required to complete a food security survey.

| understand that being in this study is completely voluntary.

| am assured that my decision to participate will not have any impact on my
relationship with the research team or the University of Sydney.

| understand that | am free to withdraw from this study at any time and that | can

choose to withdraw any information | have already provided (unless the data has

already been de-identified or published).

| have been informed that the confidentiality of the information | provide will be

protected and will only be used for purposes that | have agreed to. | understand that
information about me will only be told to others with my permission, except as

required by law.

| understand that the results of this study may be published, and that publications

will not contain my name or any identifiable information about me.

| consent to being contacted for future studies. Yes/No

| would like to receive feedback about the overall results of this study. Yes/No
Please provide your preferred email address. Text box
| understand that after | sign and return this consent form it will be retained by the Yes/No
researcher, and that | may request a copy at any time.

Your name Text box
Signature Signature
Date Text box

Assessing food security status among university students in Australia: a pilot survey
Version 1, 7 May 2021
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WE WANT
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Online survey

Participants to be:
Aged 18 to 30 years
Current undergraduate or postgraduate students studying in Australia
Not completing a nutrition course

Please scan the QR code to complete the survey
or contact us by email for more details.

Yumeng Shi - yshi7693@uni.sydney.edu.au
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Soazd THE UNIVERSITY Of Research Integrity & Ethics Administration
SYDNEY HUMAN RESEARCH ETHICS COMMITTEE
Wednesday, 27 October 2021

Prof Margaret Allman-Farinelli
School of Life and Environmental Sciences (SOLES); Faculty of Science
Email: margaret.allman-farinelli@sydney.edu.au

Dear Margaret,

The University of Sydney Human Research Ethics Committee (HREC) has considered your application.

| am pleased to inform you that after consideration of your response, your project has been approved.

Details of the approval are as follows:

Project No.: 2021/745

Project Title: Assessing food access and meal patterns among university
students in Australia

Authorised Personnel: Allman-Farinelli Margaret; Shi Yumeng;

Approval Period: 27 October 2021 to 27 October 2025

First Annual Report Due: 27 October 2022

Documents Approved:

Date Uploaded | Version Number | Document Name

05/10/2021 Version 2 Consent via REDCap _final
05/10/2021 Version 2 Recruitment emails_final

05/10/2021 Version 1 Recruitment emails_course coordinator
05/10/2021 Version 2 Recruitment flyer_final

05/10/2021 Version 2 Participant information statement_final
05/10/2021 Version 1 Screening questions

05/10/2021 Version 2 University website post_final
27/08/2021 Version 1 Food security questionnaire
27/08/2021 Version 1 Social media post

27/08/2021 Version 1 Study flowchart

Condition/s of Approval

e Research must be conducted according to the approved proposal.

e An annual progress report must be submitted to the Ethics Office on or before the anniversary
of approval and on completion of the project.

e You must report as soon as practicable anything that might warrant review of ethical approval
of the project including:
» Serious or unexpected adverse events (which should be reported within 72 hours).
» Unforeseen events that might affect continued ethical acceptability of the project.

e Any changes to the proposal must be approved prior to their implementation (except where an
amendment is undertaken to eliminate immediate risk to participants).

e Personnel working on this project must be sufficiently qualified by education, training and
experience for their role, or adequately supervised. Changes to personnel must be reported
and approved.

e Personnel must disclose any actual or potential conflicts of interest, including any financial or
other interest or affiliation, as relevant to this project.

Research Integrity & Ethics Administration T +61 2 9036 9161 ABN 15 211 513 464
Research Portfolio E human.ethics@sydney.edu.au CRICOS 00026A
Level 3, F23 Administration Building W sydney.edu.au/ethics

The University of Sydney
NSW 2006 Australia


mailto:margaret.allman-farinelli@sydney.edu.au

THE UNIVERSITY Of
SYDNEY

o Data and primary materials must be retained and stored in accordance with the relevant
legislation and University guidelines.

¢ Ethics approval is dependent upon ongoing compliance of the research with the National Statement
on Ethical Conduct in Human Research, the Australian Code for the Responsible Conduct of
Research, applicable legal requirements, and with University policies, procedures and governance
requirements.

e The Ethics Office may conduct audits on approved projects.

e The Chief Investigator has ultimate responsibility for the conduct of the research and is
responsible for ensuring all others involved will conduct the research in accordance with the
above.

This letter constitutes ethical approval only.

Please contact the Ethics Office should you require further information or clarification.

Sincerely,

& 7% :";’) .
. )

Dr Haryana Dhillon
Chair
Human Research Ethics Committee (HREC 3)

The University of Sydney of Sydney HRECs are constituted and operate in accordance with the
National Health and Medical Research Council’s (NHMRC) National Statement on Ethical
Conduct in Human Research (2018) and the NHMRC’s Australian Code for the Responsible
Conduct of Research (2018)
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Participant Information Statement THE UNIVERSITY OF

SYDNEY

Research Study: Assessing food access and meal patterns among university
students in Australia

Professor Margaret Allman-Farinelli (Responsible Researcher)

Sydney School of Nursing, Faculty of Medicine and Health

Phone: +61 2 9036 7045 | Email: margaret.allman-farinelli@sydney.edu.au
Yumeng Shi (PhD student) | Email: yshi7693@uni.sydney.edu.au

1. What is this study about?

We are conducting a research study assessing students’ access to food and meal patterns
among Australian university students and comparing the differences between
international and domestic students. This study will ultimately contribute to the
development of recommendations for international and domestic students in Australia to
improve their diet quality. Taking part in this study is voluntary.

Please read this sheet carefully and ask questions about anything that you don’t
understand or want to know more about.

2. Who is running the study?

The study is being carried out by the following researchers:
e Margaret Allman-Farinelli, Professor of Dietetics, Sydney School of Nursing,
Faculty of Medicine and Health, The University of Sydney
e Yumeng Shi, PhD candidate, School of Life and Environmental Sciences, Faculty of
Science, The University of Sydney

Yumeng Shi is conducting this study as the basis for the degree of Doctor of Philosophy at
The University of Sydney.

3. Who can take part in the study?
We are seeking current students studying in Australia who are aged 18-30 years. Both
international and domestic students are eligible. However, those studying a nutrition or

dietetics course or who have already completed one are not eligible.

You have been invited to take part in this study because you meet the required
characteristic for this study.

4. What will the study involve for me?
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If you decide to take part in this study, you will be asked to:

e Complete a food access survey. It will take approximately 15 minutes. Questions
are divided into five modules, including demographics, employment and financial
status, food access module, diet-related behaviours, and health/well-being.

e Complete two 24-hour dietary recalls (you will have the opportunity to decide
whether you would like to participate in this part of the study after the completion
of the survey above). Each recall will take approximately 25-30 minutes. You will
need to recall your food intakes on the previous day (from midnight to midnight)
on an online platform called ‘Automated Self-Administered 24-hour Dietary
Assessment Tool’. Eating occasions (e.g., breakfast, lunch, dinner, and snack), and
food and drink items will be reported. A detailed instruction guide and login
information will be provided for you by the student researcher. The student
researcher will also be available to answer your queries at any time via emails.

5. Can | withdraw once I've started?
Being in this study is completely voluntary and you do not have to take part.

Your decision will not affect your current or future relationship with the researchers or
anyone else at The University of Sydney.

If you decide to take part in the study and then change your mind, you can withdraw by
stopping the survey or dietary recalls, or notifying the student researcher by email. You
will not be eligible for any of the lucky draws if you withdraw before the completion of
the food access survey. If you completed the survey but decide to withdraw before the
completion of two dietary recalls, you will still be eligible for the lucky draws from survey
participants but not eligible for the second-round lucky draws from the respondents of
dietary recalls.

If you choose to withdraw, we will not collect any more information from you. Please let
us know at the time you withdraw what you would like us to do with information we have
collected about you up to that point.

6. Are there any risks or costs?

Aside from giving up your time, we do not expect that there will be any risks or costs
associated with taking part in this study.

Contact details for support services are provided below if you have any concerns about
having adequate food or your mental health:

Services for all students:

Food Oz Harvest Market

assistance Location: 95 Wellington St, Waterloo
Contact details: Phone - 1800 108 006; Email - info@ozharvest.org
Link: https://www.ozharvest.org/ozharvest-market-waterloo/
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Addi Road Food Pantry

Locations: Camperdown - 31 Pyrmont Bridge Rd, Camperdown;
Marrickville - Addison Road Community Centre, 142 Addison Road,
Marrickville

Contact details: Phone - (02) 9568 7633; Email - info@addiroad.org.au
Link: https://addiroad.org.au/the-food-pantry/

Mental See more information here:
health https://www.sydney.edu.au/students/counselling-and-mental-health-

support support.html

Services for international students:

Food USYD Food Hub

assistance  Location: The University of Sydney Camperdown/Darlington campus:
Level 3 Wentworth Building, opposite Laneway Café
Contact details: Email - b.pinney@usu.edu.au
Link: https://events.humanitix.com/usyd-food-hub-february

More available food assistance services in NSW see this link:
https://www.study.sydney/programs/food-assistance

Student For international student enquiries and concerns, email
support international.support@sydney.edu.au

7. Are there any benefits?

Two rounds of lucky draws will be conducted. There will be 10 winners from each round
and each winner will get a $50 Coles/Myer gift card. The first round will be conducted
among participants who completed the food access survey, and the second round will be
conducted among participants who completed two dietary recalls.

8. What will happen to information that is collected?

By providing your consent, you are agreeing to us collecting information about you for the
purposes of this study.

Any information you provide us will be stored securely and we will only disclose it with
your permission, unless we are required by law to release information. We are planning
for the study findings to be published.

You will not be individually identifiable in these publications.
All data collected in this study will be stored confidentially and only be used for research
analysis, no third parties will have access to your information. The study results may be

published in journals, conference presentations, and student theses, and your
information will be anonymous. The electronic data will be stored on a secure network
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storage of The University of Sydney, only the researchers of this study will have access to
them.

. Will I be told the results of the study?

You have a right to receive feedback about the overall results of this study. If you are
interested in receiving feedback, please answer the relevant question and provide your
contact details on the online consent form. This feedback will be in the form of a brief lay
summary.

What if | would like further information?
When you have read this information, the following researcher/s will be available to

discuss it with you further and answer any questions you may have:
e Yumeng Shi, email: yshi7693@uni.sydney.edu.au, phone: 61 2 8627 9567.

What if | have a complaint or any concerns?

The ethical aspects of this study have been approved by the Human Research Ethics
Committee (HREC) of The University of Sydney [2021/745] according to the National
Statement on Ethical Conduct in Human Research (2007).

If you are concerned about the way this study is being conducted or you wish to make a
complaint to someone independent from the study, please contact the University:

Human Ethics Manager
human.ethics@sydney.edu.au
+61 2 8627 8176

This information sheet is for you to keep

HREC Approval No.: 2021/745 4 Version 2, 5 October 2021


mailto:yshi7693@uni.sydney.edu.au
mailto:human.ethics@sydney.edu.au

Consent questions (survey) on REDCap

Please click here to download 'Participant Information Statement'. [Attached PIS]

The details of my involvement have been explained to me, and | have been provided | Yes/No
with a written Participant Information Statement to keep.

| understand the purpose of the study is to investigate students’ access to food and | Yes/No
meal patterns among international and domestic students in Australian universities.

| acknowledge that the risks and benefits of participating in this study have been

explained to me to my satisfaction.

| understand that in this study | will be required to complete a food access survey.

| understand that being in this study is completely voluntary.

| am assured that my decision to participate will not have any impact on my
relationship with the research team or the University of Sydney.

| understand that | am free to withdraw from this study at any time and that | can

choose to withdraw any information | have already provided (unless the data has

already been de-identified or published).

| have been informed that the confidentiality of the information | provide will be

protected and will only be used for purposes that | have agreed to. | understand that
information about me will only be told to others with my permission, except as

required by law.

| understand that the results of this study may be published, and that publications

will not contain my name or any identifiable information about me.

| would like to receive feedback about the overall results of this study. Yes/No
Please provide your preferred email address Text box
| understand that after | sign and return this consent form it will be retained by the Yes/No
researcher, and that | may request a copy at any time.

Your name Text box
Signature Signature
Date Text box

Assessing food access and meal patterns among university students in Australia
Version 2, 5 October 2021




Consent questions (dietary recalls) on REDCap

Please click here to download 'Participant Information Statement'. [Attached PIS]

The details of my involvement have been explained to me, and | have been provided
with a written Participant Information Statement to keep.

Yes/No

| understand the purpose of the study is to investigate students’ access to food and
meal patterns among international and domestic students in Australian universities.

| acknowledge that the risks and benefits of participating in this study have been
explained to me to my satisfaction.

| understand that in this study | will be required to complete two 24-hour dietary
recalls.

| understand that being in this study is completely voluntary.

| am assured that my decision to participate will not have any impact on my
relationship with the research team or the University of Sydney.

| understand that | am free to withdraw from this study at any time and that | can
choose to withdraw any information | have already provided (unless the data has
already been de-identified or published).

| have been informed that the confidentiality of the information | provide will be
protected and will only be used for purposes that | have agreed to. | understand that
information about me will only be told to others with my permission, except as
required by law.

| understand that the results of this study may be published, and that publications
will not contain my name or any identifiable information about me.

Yes/No

| would like to receive feedback about the overall results of this study.

Yes/No

Please provide your preferred email address

Text box

| understand that after | sign and return this consent form it will be retained by the
researcher, and that | may request a copy at any time.

Yes/No

Your name

Text box

Signature

Signature

Date

Text box

Assessing food access and meals patterns among university students in Australia
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