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Abstract
University life is a critical period for establishing healthy eating habits and attitudes. However, university students are at risk of developing poor
eating habits due to various factors, including economic conditions, academic stress and lack of information about nutritional concepts. Poor diet
quality leads to malnutrition or overnutrition, increasing the risk of preventable diseases. Food environments on university campuses also play a
significant role in shaping the dietary habits of students, with the availability of and accessibility to healthy food options being important factors
influencing food choices and overall diet quality. Disordered eating habits and body dissatisfaction are prevalent among university students and
can lead to eating disorders. Income and living arrangements also influence dietary habits, with low household income and living alone being
associated with unhealthy eating habits. This study is a narrative review that aimed to address nutritional issues and eating behaviours,
specifically among university students. We investigated the eating behaviours of university students, including their dietary patterns, food
choices and food environments. The objective of this review was to provide insights into the nutritional issues and eating behaviours of
university students, with the aim of identifying target areas for intervention to improve the overall health and wellbeing among college students.
University food environments need to be restructured to promote healthy eating, including the availability, accessibility, affordability and
labelling of healthy foods, and policies to limit the availability of unhealthy foods and drinks on campus.
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Introduction

Nutrition is an essential aspect of human life and plays a vital role
in maintaining good health and wellbeing. However, the
nutritional status of university students in recent years has
become an issue of considerable concern(1). Dietary habits are
established inchildhoodandcontinue intoadulthood,potentially
influencing societal food choices and nutritional patterns over
time(2). As young adults gain independence when transitioning
from adolescence to young adulthood, they face a multitude of
challenges related to healthy food choices(3). This period also
brings about a new set of behavioural patterns related to weight
control, excessive alcohol consumption and low levels of
physical activity. As these behaviours can lead to negative health
outcomes, it is crucial to identify interventions to enable young
adults prioritise their health and make informed choices(4).
Incidences of poor eating practices and weight gain have
increased in tandem with the rise in the number of students
attending institutions(5,6). Many students struggle to maintain a
healthy diet due to various factors, such as busy schedules, stress,
limited access to healthy food options and unhealthy eating
behaviours(7–10). Furthermore, young adults face a range of
challenges in maintaining a healthy diet, including disinterest

among males, influence from peers and family members with

unhealthy eating habits, affordability of unhealthy foods, time
constraints, lack of cooking facilities, and insufficient knowledge
about nutrition. These combined challenges significantly impede
the adoption and sustenance of nutritious dietary practices by
young adults(11).

The consequences of poor eatinghabits can be severe.Obesity
rates among university students have risen considerably in recent
years, leading to an increased risk of chronic diseases such as
diabetes and heart disease(5–10). Additionally, inadequate diet can
result in mental health disorders, including despair and anxiety,
and lower academic performance(12,13). According to several
studies conducted among university students, the prevalence of
overweight and obesity is approximately 30% with higher rates
amongmale than female students(14–17). The highest prevalence of
mental health disorders of 22% has been reported among young
adults(18). Furthermore, major depression and anxiety, the two
most common types of mental disorders in young adults, have a
reported prevalence of 10·9% and 22·3%, respectively(18). Studies
have also shown that many students consume diets that are
deficient in essential nutrients suchas vitaminsandminerals.Many
students choose to consume foods that are high in calories, sugar
and fat, suchas fast food,processed snacks and sugarydrinks(10,12).
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Unhealthydiet can lead tovarioushealthproblems suchas fatigue,
poor concentration and weakened immune systems(10,19). The
issue is worsened by the scarcity of nutritious food alternatives on
campus. Most institutions offer few affordable choices for
nutritious meals on campus or offer food that, while healthy,
may not be affordable tomany students. Thismakes it challenging
for students to access nutritious foods(5,9,10,12). Due to a lackof time
or resources, many students tend to skip meals which can cause
energydeficitsandnutritional shortageswithdetrimental effectson
academic performance(20). Moreover, students often eat high-
calorie foods such as pizza, chips and ice creamwhen they stay up
late to study. This can lead to weight gain and poor sleep quality
due to snacking after midnight(21).

Additionally, eating problems, including anorexia, bulimia
and binge eating disorder, which are prevalent among university
students, exert a profound impact on their physical and
emotional wellbeing(22,23). The severity and prevalence of these
diseases underscore that they are a significant public health
concern, necessitating comprehensive and multidisciplinary
treatment, often involving frequent hospitalisations(24–26).

These issues are particularly pronounced among youngpeople,
a demographic that includes most university students(27). In a
comprehensive epidemiological study by Andersen et al. (in
collaboration with the Association Against Anorexia and Bulimia
(ACAB) and partnership with universities from the Catalan
Autonomous Community in Spain), at the time of the survey,
11·48% and 6·38% of university students were at risk of developing
or actively experiencing eating disorders, respectively(28). These
datahighlight theurgentneedfor targeted interventionsandsupport
systems to address the prevalence of eating disorders among the
university student population. Such interventions require a
multifaceted approach that involves education, policy changes
and individual behavioural modification(29).

Universities can play an important role in promoting healthy
eating habits by providing access to healthy food options on
campuses and educating students about the importance of good
nutrition(30,31). One approach that has been successful in
addressing eating behaviours among university students is the
implementation of nutritional education programmes. Although
there are challenges in customising and adapting nutritional
educationprogrammes tomeet the specific needs of young adults,
their implementation is highly important for public health(32).
Through these programmes, students can receive information
about healthy eating habits and develop skills to make healthier
food choices. Moreover, the integration of new technology into
nutritional education programmes can potentially play a crucial
role in the programme’s effectiveness and wider implementation
among young adults. However, further research is required to
determine themost optimal deliverymethods(33,34). Therefore, this
review aimed to explore various nutritional challenges and eating
behavioursofuniversitystudents.The findingsmayhelp to identify
areas of intervention potential to promote positive change and
improve overall health and wellbeing.

Methods

In this narrative review to address nutritional challenges and
eating behaviours of university students, a comprehensive

search strategy was implemented. The search strategy aimed to
identify relevant studies published up to September 2023.
Literature searches were performed using the following
electronic databases: PubMed, Web of Science, Science Direct,
Google and Google Scholar. The information obtained from
computerised database searches was subsequently synthesised
into a comprehensive narrative review. The following keywords
were used: ‘university students’, ‘nutrition’, ‘eating behaviours’,
‘diet quality’, ‘nutritional status’, ‘university food environment’,
‘dietary behaviours’, ‘dietary trends’, ‘beverage consumption’,
‘eating attitudes’, ‘body dissatisfaction’, ‘personal factors’, ‘eating
disorders’, ‘socio-demographic correlates’, ‘food availability’,
‘food choice’, ‘unhealthy eating’ and ‘nutrition transition’. The
following inclusion criteria were used to select relevant studies:
(1) studies focused on university students as the target
population; (2) studies that examined nutritional challenges,
eating behaviours, dietary habits or food choices among
university students; (3) studies that reported primary research
findings, including observational studies, cross-sectional sur-
veys, qualitative studies and intervention studies; and (4) studies
published in English. Initially, titles and abstracts were screened,
followed by a full-text review of potentially relevant articles.
Finally, studies were included in this narrative review based on
their relevance to the research aim, methodological rigour and
contribution to the overall understanding of university students’
nutritional issues and eating behaviours.

Diet quality and nutritional status in university students

A balanced diet and regular physical activity are important
factors for good physical and mental health(35). Diet is one of the
most important factors that determines and helps to maintain
the health of an individual. Additionally, it is related to the
leading causes of death in the United States, including diabetes,
coronary heart disease, atherosclerosis, stroke and cancer(36,37).
The consumption of certain foods has been linked to either an
increased or decreased risk of developing various diseases,
research has also repeatedly demonstrated the important role of
diet in maintaining good health as well as its relation to life
expectancy(37). According to the World Health Organization
(WHO), changes in lifestyle and diet can prevent up to 50% of
diabetes cases and 40% of cancers(38). Furthermore, poor diet
quality contributes to the development of many chronic
diseases, such as cardiovascular disease, type 2 diabetes and
some types of cancer(39).

There is an urgent need for varieties of foods and nutrients to
meet individuals’ nutritional needs. Diet quality refers to a
healthy diet that is safe, varied, balanced and adapted to
individual requirements for optimal development and growth,
prevention of diseases and ensuring good health status(40). Diet
quality can be measured by comparing an individual’s dietary
intake with current recommendations using the Diet Quality
Indicators (DQI)(41,42). Although diet quality usually improves
with age, a deterioration in diet quality is often observed during
adolescence into adulthood. However, some of the eating habits
that young people develop are often linked to poor-quality diet,
and the potential for these habits and behaviours to persist has an
impact on individual’s long-term health(39). Nutritional status
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defined using a set of individuals’ anthropometric indicators,
is usually influenced by nutrient intake and utilisation, and is
determined from the finding of physical, biochemical and
nutritional studies(43). The nutritional status of an adolescent has
significant effects on their health and the onset of various chronic
diseases andmay indicate a break in the cycle of malnutrition(44).
Adolescence is one of the dynamic stages of an individual’s
development. Physical changes at this time affect the body’s
nutritional requirements, while lifestyle changes may have an
impact on eating patterns and dietary preferences(44). University
students constitute a large segment of society, because world-
wide their number has reached approximately 235 million
students. The university enrolment rate is 40%, with significant
differences among countries and regions(45). In particular, they
are an important target group for public health initiatives since
attendance in a university implies a substantial lifestyle shift that
may include new challengeswith significant impact on the habits
and health of young adults(37). Furthermore, peer rivalry, the
pressures of academic success, new types of relationships and,
in some cases, moving away from home can all lead to new and
risky behaviours that may affect the health of university
students(37). Resumption in a university usually marks the
beginning of independence and the formation of a student
lifestyle. During this period, previously learned patterns related
to meeting nutritional needs or completely new behavioural
patterns are established. Students’ eating habits often deviate
significantly from a healthy, balanced diet due to various factors,
including distance from the family home, economic conditions,
high academic workloads, time constraints and lack of
information about nutritional concepts(46,47). However, eating
habits, the behaviour a person exhibits in relation to food
consumption and meal selection, include the interplay of
genetic, demographic, socioeconomic and cultural factors.
Therefore, in different countries, cultural traditions, disparities
in food access and social and economic considerations can all
affect food intake(48). Similarly, the ‘Westernisation’ of diet has
become common, worldwide. It entails abandoning traditional,
specific eating customs in favour of more sugar and sweets,
sweetened beverages, fast food, red meat and processed foods
consumptions(39,48,49). Western diet is associated with a higher
risk of developing chronic diseases and is most frequently
observed during the transition from adolescence to adulthood.
However, the health effects of poor food quality take time to
manifest, which may explain why young people are often
unconcerned with adhering to the rules of a healthy diet(48).

University students display several common eating habits,
including frequently snacking on energy-dense foods, skipping
meals – especially breakfast, eating a lot of junk food and few
fruits and vegetables, and tending to consume fast-cooked foods
that take only minutes to prepare. These, in addition to low
physical activity and prolonged computer and TV use, can lead
to malnutrition or overnutrition, which increase a person’s
vulnerability to preventable diseases(44). This is consistent with a
narrative review of thirty-seven papers from Europe, North
America, the Middle East, South America and Africa that found
fast food, sugar-sweetened beverages (SSBs) and sweet and salty
packaged snacks to be more popular than fruits and vegetables

among college students(50). According to similar research
conducted in Turkey, 39·7% of university students consume
fast food at least once in 15 d, and this is considered their
favourite food(51). A cross-sectional study in Saudi Arabia that
aimed to evaluate the dietary habits lifestyle of university
students and found that most students consumed fast food and a
large number of soft drinks and few fruits and vegetables, despite
their knowledge of the benefits of vegetables and fruits and the
detrimental effects of soft drinks(52). While these studies in
Turkey and Saudi Arabia had similar findings, in a study
conducted in Slovakia, Germany and Poland, which examined
differences in dietary quality and nutrition knowledge among
394 students, showed differences in diet according to country(48).
A cross-sectional study of 1055 students in Spain assessed diet
quality using the Spanish Healthy Eating Index and showed that
only 184 students (17·4%) followed a healthy diet. In addition,
there was a weak level of adherence to the recommendations,
particularly regarding the number of fruits, vegetables, cold
meats and sweets that they ate(37). Furthermore, a study in
Australia measured diet and examined the state of food security
and other factors that could affect diet quality in 141 university
students. The results showed that diet quality was generally
poor, food insecurity was associated with lower nutritional
quality, and cooking skills were associated with higher diet
quality(53). Therefore, based on these three studies, Polish,
Spanish and Australian students consumed a low-quality diet,
while German students consumed a high-quality diet.

The Arabian Gulf has undergone rapid sociocultural changes
over the past few decades because of the booming economy.
These changes have had a significant impact on food
preferences and eating customs, to becoming ‘Westernised’(54).
The Western diet is characterised by a higher proportion of fast
food and sweetened drinks, along with reduced consumption of
traditional foods. This shift in dietary patterns, which has led to a
decline in diet quality, explains the relationship between the
changing patterns and their effects. These dietary alterations,
which have been associated with poor diet quality, are often the
cause of people not maintaining healthy lifestyles, resulting in
increased risk of chronic diseases(54). A cross-sectional study at
Taibah University in Saudi Arabia, which assessed the quality of
diet among 658 female university students in three different
majors, showed that undergoing a university major may affect
their quality diet(54). Due to the remarkable changes that have
occurred in the economic and social development of Saudi
Arabia, several variables have led to a change in the type of food
consumed by Saudi female students. They include the
introduction and consumption of fast food rich in fat that may
contribute to increased blood cholesterol levels. The current
generation no longer consumes fruits and vegetables; instead,
these are frequently replaced by soft drinks and snacks
consumed several times a day(55). The health and nutritional
status of young people is affected by the fact that the food they
eat no longer meets their daily nutritional requirements(55,56). As
poor diet quality may cause nutrition-related health issues, it is
necessary to take preventive action that can lead to changes in
the eating habits of university students, as they are still capable of
making long-lasting dietary changes(57).
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University food environment: implications for student
dietary behaviours

Food environments are considered the collective set of physical,
policy, economic and social circumstances that affect people’s
decisions regarding what to eat and drink, as well as their
nutritional status(58,59). Food environments generally encompass
the variety of food sources and products that surround people in
their daily lives(60,61). Today, many food environments and food
systems face challenges in supporting food choices that are
consistent with healthy and adequate diets with good nutritional
outcomes(61). Currently, nutrient-poor, energy-dense and proc-
essed foods are widely available, relatively less expensive, and
widely promoted in trophic environments(62). Unhealthy or poor
food environments appear to have a supply-side ‘push’ effect on
excessive energy intake and unhealthy diets, which is the main
cause of populations’ unhealthy weight gain(62–64).

Furthermore, unhealthy food environments in universities
are amajor concern, particularly becausemost students as young
adults, are more susceptible to poor dietary habits due to limited
disposable income, restricted cooking skills, insufficient nutri-
tion knowledge and limited access to kitchen facilities,
particularly in shared housing and on-campus accommoda-
tion(11,65). Therefore, creating ‘healthy food environments’ is
crucial to reducing obesity and non-communicable diseases(66).
In such environments, the foods, beverages and meals, which
contribute to populations’ diet, meeting the national dietary
guidelines are widely available, affordably priced and widely
promoted(59).

One strategy to improve food environments and make them
healthier is to set standards or guidelines for the types of foods
and beverages that retailers must sell(67). The commitment by the
management of the University of New South Wales, Sydney, to
improve the food environment on campus is a real-life example
of the development of the university food environment(68).
In addition, a healthy food and drink framework needs to be
developed in universities(69). Such a framework should include
key elements to increase the availability of healthy foods and
beverages, setting limits on the size of unhealthy foods,
removing unhealthy foods from highly prominent areas, and
limiting meal offers to healthy products only(70,71).

University campuses have complicated food environments
that serve many different cultures. They typically include a large
number and variety of food retail establishments, vending
machines, student residences, food provision and catering
services, food cooperatives, institutional and student-run events
and promotional activities that serve students and staff members
and influence their dietary preferences(72,73). The WHO has
recognised university dining environments as key health-
promotion settings(74) that influence faculty, staff and, particu-
larly, students, who are young adults in their vital developmental
and transitional stage(75).

The university campus is one of the few places where many
young adults live and spendmost of their time (35 h per week for
about 4 years). Studies have demonstrated that certain health
behaviours (including those related to nutrition) are nurtured on
campus and may continue into adulthood(76). As reported, food
environments in universities offer unhealthy choices that may

lead to obesity(77,78). The possible causes of weight gain in
university students include academic stressors, various social
pressures, alterations in family and/or peer networks and the
college campus food environment(79). As the college campus
food environment is heavily populated by inexpensive, tasty,
generously sized and calorie-dense foods, university life for
young adults may be characterised by these unfavourable
environmental factors that may lead to bad eating habits and
weight increase(78).

Influence of vending machines

Vending machines are sources of products high in saturated fat,
sugar and caffeine and low in fibre and nutrients(80–82). These
items are frequently the main sources of food and beverages in
public places such as universities, where they are widely
distributed and are particularly appealing to the time-pressed
students and staff in higher education institutions(83). Vending
machines serve as a ready and convenient source of a range of
beverages and foods. However, access to vending machines has
been associated with an increased consumption of snacks and
the rise of an obesogenic food environment in universities(84,85).

In vending machine audit studies conducted by universities
in Australia, the United Kingdom and the United States, the
proportions of the nutritionally poor-quality foods and drinks
varied from 85% to 100% and 49% to 86%, respectively(83,86,87).
Grech et al. found that vending machines at universities mostly
supply energy-dense nutrient-poor beverages and snacks. Only
few options of healthy snacks were found at a higher cost and
with poorer marketing, compared with other types of snacks(83).
Velazquez et al. showed in four university campuses in Emarat,
after assessing the nutritional value of snacks and beverages in
vending machines that 65% included high levels of sugar, salt
and saturated fat and were calorie dense(88). This contrasts with
the expected norm in a post-secondary education setting, where
the promotion of healthy behaviour can set the foundation for
lifelong healthy choices(89).

Assessment of canteens and cafeterias at universities

Various dining options are available for students on campus. In a
California university campus, 12% of entrées and 36% of main
dish salads were classified as healthy. Furthermore, the two
campus stores had numerous nutritious food options, including
fresh produce of acceptable quality, low-fat milk, 100% fruit
juice, diet soda, baked chips, whole-grain bread and low-sugar
cereals(90). Moreover, prices for healthier options were not
higher than those for regular options, save for baked chips(90).
In fifteen higher education institutions in the United States,
Horacek et al. found that the availability and quality of groceries
scored significantly higher than those of convenience store
foods. However, groceries were more expensive compared with
those foods in convenience stores(91). Furthermore, as reported,
Australian university environments do not comply with the best
practice guidelines for creating a healthy food environment
because healthy foods were unavailable, inaccessible or
unaffordable, and labelling was lacking. Moreover, there were
no policies limiting the availability of unhealthy foods and drinks
on campus(92). As one critical study also indicated, university
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food environments lack healthy foods and promote the
consumption of ultra-processed foods (UPFs) and beverages(93).

The food environment on university campuses has a
significant impact on the diet of students. Regional trends
suggest a universal need for interventions promoting healthier
food choices on campuses, emphasising the significance of
creating environments aligning with national dietary guide-
lines(77,82,84,92). The reported evidence underscores the urgency
of addressing unhealthy food environments in universities to
safeguard student health and wellbeing.

University food environment and its influence on
students’ food choices

The impact of a food environment on a individuals’ dietary
decisions can be explained by investigating university campuses
practices. In many 4-year colleges and universities in the United
States, first-year students eat the majority, if not all, of their main
meals on campus, even if they reside off-campus. Therefore, the
food outlets on campus provide food to a large percentage of the
students. However, evidence indicates that the food served on
campus does not promote healthy eating(94). According to an
audit of 263 dining outlets across fifteen tertiary education
institutions in the United States, only 40% presented healthy
main dishes and the convenience stores on campus lacked
healthy items, including low-fat products, whole-grain cereals,
fruits and vegetables. Similarly, the support for healthy eating at
college dining halls was limited, while snack machines provided
salty snacks such as chips, pretzels and candy(91). An
observational study conducted on 6 university campuses in
New Zealand found that only 11% of fifty-seven food outlets
could be categorised as healthy, based on the availability of
healthy and unhealthy food products(95). Therefore, university
students consume nutrient-poor and excessively energy-dense
foods that do not meet the recommendations for nutrient-dense
foods(65).

Most young adults earn lower incomes and seek perceived
value for money, so they may be more vulnerable to the price
and volume aspects of their food environment(96). In addition,
the level of the environment’s restrictions and possibilities for
healthy food choices can have an impact on diet-related
outcomes such as obesity and weight gain(97). Besides
acknowledging the impact of university food environments on
student dietary habits, it is also important to consider other
influencing factors, such as personal beliefs and peer influences.
These additional factors can play a significant role in shaping
students’ food choices alongside the environment they are
exposed to at the university.

Possible interventions: creating healthier food
environments

The unavailability of healthy foods on campuses is of concern
because students’ purchases are usually restricted to the campus
offerings. Healthy environmental changes that encourage young
adults to choose nutritious foods could have a favourable impact
on their eating habits. Evidence suggests that expanding the
variety and access to healthy foods, such as fruits, vegetables and
low-fat snacks, may boost their sale(98,99). In addition, promoting

low-fat snack choices through labels and signage can have a
significant impact on their sales and increase consumer
awareness and preference(97).

A United Arab Emirates qualitative study highlighted the need
to improve the nutritional quality of on-campus foods and
establishing dietary guidelines(100). Studies conducted atmultiple
universities have shown various strategies that can be used to
improve the food environment. These intervention studies
provide valuable insights on how to make positive changes
to the food environment(101). According to Hua et al., the
availability of healthier products, combined with the advertising
of vending machine meal options, had a substantially greater
influence on sales volume(102). A systematic review conducted in
2020 concluded that effective interventions to improve the
nutritional environment and increase the consumption of
healthy foods on campus include: promoting healthy foods,
increasing their availability and decreasing their prices(101).

In addition, food guidance by a simplified point of purchase
nutrition information on menu options could be of strategic
importance in encouraging healthier food choices(103). This is
because point-of-purchase nutrition information has the poten-
tial to influence healthful eating patterns in entire popula-
tions(104). A quasi-experimental study at an urban university
found that identifying healthier options with a symbol at the
point of purchase improved sales over time(105). It is evident that
interventional measures are required to enhance the dining
environments at universities. Furthermore, understanding the
impact of unhealthy food environments on university campuses
extends beyond individual dietary behaviours. Urgency is
amplified when considering the potential long-term conse-
quences, such as obesity and weight gain, and their broader
implications to public health. Addressing these challenges is
crucial not only for the health and wellbeing of university
students but also for the wider community(106).

Solutions and interventions to improve the college food
environment involves exploring several strategies to assist
campus vendors, first, by supporting the long-term implemen-
tation of incentives to increase the purchase of healthy foods
while minimising the impact on profits. Second, the feasibility of
using locally grown produce to supplement food supplies and
reduce purchasing costs should be studied(107). Third, supplier
consolidation among campus vendors should be encouraged to
decrease food purchasing costs through increased bargaining
power(108). Finally, setting discount targets on some healthy food
items along with the provision of nutritional education, and
compensating for any loss in profits by increasing the prices of
unhealthy foods to support and encourage the consumption
of healthy foods(109). Furthermore, revenues generated from
unhealthy food tax may help fund health promotion
programmes and subsidise the cost of healthy choices(110).

Dietary trends and beverage consumption among
university students: implications for health and wellness

Healthy eating is one of the most effective ways to improve
overall health. A balanced diet should consist of natural and fresh
foods, fruits, vegetables and foods rich in vitamins and
minerals(111). It also includes consistent activities and dietary
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habits, which are important for maintaining both physical and
psychological health(112). A healthy diet is known to play an
important role in the lives of university students, who are a
sizable population group that might be targeted to prevent
various health problems(113). Although the consumption of
unhealthy foods is common among university students, a large
percentage of university students eat healthy foods regularly.

Studies conducted in Malaysia(114), Lebanon(115) and
China(116) found that 57·4%, 61·4% and 83·6%university students,
respectively, regularly consumed healthy meals. The study
conducted in Malaysia also indicated that 60% of the students
were eating balanced meals, 81·8% consumed vegetables and
legumes frequently, and 48·5% consumed fruits at least three
times a week. These are encouraging results, compared with
those in many other countries(114). Contrary with many studies,
the Malaysian study found that 78·8% of the group rarely
consumed fast food. Another study involving students from a
United Arab Emirates university indicated that the students were
interested in buying fresh fruits, dry roasted nuts and
popcorn(75). However, many barriers exist against healthy foods
consumption by college students.

Young adults’ dietary patterns and lifestyles have been an
object of research in nutritional epidemiology. University
students face extensive lifestyle changes directly after transition-
ing from high school to college(117). Many students leave the
parental house and live alone with financial responsibilities,
which may lead to shifts in their dietary and lifestyle patterns(117).
Previous research has indicated that changes in young adults’
economic and social status encourages weight gain, unhealthy
eating and physical inactivity attitudes(117,118). Therefore, a
higher consumption of UPFs, energy-dense snacks, skipping
meals and sedentary behaviours was observed during young
adulthood(119,120). Therefore, researchers have assumed that
university students usually ignore public health recommenda-
tions and dietary guidelines(120).

Several studies have indicated that Western choices have a
considerable impact on the changing nutritional patterns of
different populations and show correlation with a higher
consumption of takeaway foods, refined grain, fast food and
highly processed meat(121). A study examined various nutritional
habits patterns in young adults in the United States. The results
indicated a high occurrence of high-energy dietary patterns with
characteristics that align with Western pattern(122). In addition,
several studies in countries such as Australia, Italy, the United
Kingdom, Brazil andDenmark have reported similar results(121–126).
Several studies have identified a relationship between lifestyle
patterns and Western culture. Consuming high-energy foods is
associated with unhealthy lifestyles, which threatens young
adults’ health(44,121). Critical research has indicated that
university students with lower levels of physical activity and
extended periods of TV viewing tended to engage in the
consumption of unhealthy and energy-dense foods(121). It is
suggested that dietary habits represent an essential lifestyle
element and that lifestyle interventions may be required to
support healthier food choices and eating behaviours(127).
Moreover, dietary trends and eating habits play a fundamental
role in academic performance and may compromise students’

health(4,128). Extensive published research has examined the
association between grade point averages (GPA) and eating
habits in young adults(129). A higher consumption rate of soft
drinks, pizza, noodles and trans-fat foods among students
correlated with a lower GPA and was negatively associated
with academic achievement, compared to consumption of
greater quantities of fruits and vegetables(129). In Australia, a
study of 278 students investigated the relationship between
nutritional intake and academic achievement. The results
indicated a direct relationship between quality of diet and
academic achievement; furthermore, a higher GPA was
associated with a diet high in fruits and vegetables and low
in energy-rich foods, poor nutrients and SSBs(130). According to
Reuter et al., increasing the number of weekday breakfasts
consumed significantly enhanced the participants’ self-
reported GPA(128). Conversely, students who ate fast food at
least seven times a week had significantly lower GPAs than
those who did not, in the previous week. Deliens et al. found
that students reporting a higher soft drink and French fry
consumption rate and greater weight and waist circumference
had lower GPAs and examination attendance rates(131).

These studies primarily established correlations between
dietary habits and academic performance. Causative evidence is
not provided, and it is essential to consider other potential factors
that could explain these relationships. For example, time
constraints caused by a heavy academic workload and limited
cooking skills could be factors to consider. People with limited
cooking skills may depend on pre-packaged or takeout
meals, which are often less healthy than home-cooked meals.
Consequently, they may be more likely to make unhealthy
dietary choices, such as consuming pre-packaged or takeout
meals, high amounts of processed foods, and sugary beverages.
These choices have been associated with lower academic
achievements(4,5,53). Additionally, the intersection of lifestyle
choices, stress levels and the convenience of fast food can affect
eating habits and academic performance(4,132).

University students enjoy a wide array of drinks, among
which SSBs are particularly popular. An SSB is any liquid that has
been sweetened with any form of added sugars, such as brown
sugar, corn sweetener, corn syrup, dextrose, fructose, glucose,
high-fructose corn syrup, honey, lactose, malt syrup, maltose,
molasses, raw sugar or sucrose(133). Examples of SSBs include
soft drinks, flavoured fruit drinks, tea and coffee drinks,
sweetened milk, sports drinks, energy drinks and any other
beverage with added sugar(134). Scientific studies have shown
that excessive consumption of SSBs may increase the risk of
many health problems such as obesity, diabetes, tooth decay,
osteoporosis, undernourishment, heart disease and neurological
disorders(135). Furthermore, SSB consumption among youth is
associated with demographic characteristics, and nutritional and
behavioural factors(136). Higher consumption of SSBs among
students was associated with less healthy dietary practices and
sedentary behaviours(137). Food insecurity, psychological factors
and stress among university students were also associated with
increased consumption of SSBs, a diet-related behaviour(138).
The WHO recommends limiting added sugars to <10% of the
total daily calorie requirement, and that further limiting added
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sugars to <5% of the total daily calorie requirement provides
additional health benefits(139). Hence, reducing SSB intake is a
major public health priority.

Globally, the consumption of SSBs was found to be high
among young adults aged 20–39 years(140). In the United States,
69% of the participants in a study consumed seven servings (12
ounces) of SSBs per week(141). Recently, a Malaysian university
reported an 89% prevalence rate of at least daily consumption of
SSBs and 52% of daily high SSB consumption (defined as the
intake of three or more SSBs per day) on average days(136). In
contrast, in Saudi Arabia, the weekly and daily average volume
of SSB and soft drink consumption by students was 4·2 litres
versus 1·5 litres, and 650·6ml versus 224·6ml, respectively(142). A
reported, university students consume awide variety of favourite
drinks. Bawadi et al. found that their most-consumed sugary
drinks were hot drinks, at a rate of four servings per day(143). In
contrast, in a Polish study, their most-consumed drink was 100%
fruit juice, which contains natural sugars(144). The high rates of
SSB consumption reported in previous studies may raise serious
concerns about the potential impacts on the health and safety of
university students. Therefore, there is an urgent need for
strategic policies and approaches to ensure public safety and
reduce levels of SSB consumption among students. These
include health education campaigns, addressing issues of
hidden sugar in drinks, and educating students about the names
of the different sugars that are commonly added to drinks(145).

Caffeine is the most-consumed central nervous system
stimulant worldwide(146), and caffeinated beverages are most
popular among university students. The main source of caffeine
in the American diet is coffee. Other sources of caffeine, include
tea, soft drinks, energy drinks, hot cocoa, chocolate milk and
some nutritional supplements, although the caffeine content in
these products varies greatly(146–148). The health effects of
caffeine vary depending on the dosage consumed, and
moderate coffee consumption is linked to positive health
impacts, such as improvements in mental alertness, concen-
tration, fatigue and athletic performance(148,149). Furthermore,
moderate caffeine consumption has also been associated with
weight loss, improved glucose tolerance and a lower risk of type
2 diabetes, Parkinson’s disease and cancer(149). It is estimated
that adults consume an average of 180–190 mg of caffeine or
approximately two to three cups of coffee per day(147–151).
Numerous studies have shown that moderate caffeine con-
sumption has a protective effect against many diseases.
However, excessive caffeine consumption may lead to harmful
effects on health(152). A recent systematic review highlighted
several unwanted symptoms associated with high daily caffeine
intake including palpitations, headaches, tremors, anxiety,
agitation, insomnia and other sleep problems(153). Evidence
indicates possible reasons by population for caffeine consump-
tion: by surgeons to combat fatigue; by athletes to improve their
physical performance; and by adolescents to increase their
energy levels, because they enjoy the flavour of the product, and
to improve appearance(154,155). In particular, most university
students consume caffeine to feel alert, combat insufficient
sleep, enjoy the taste, socialise, increase physical energy,
improve mood and relieve stress(156). University students may
be at a particularly high risk of negative effects due to excessive

caffeine intake(157). A study conducted at five universities in the
United States showed that 82% of university students consumed
caffeine. The average daily caffeine consumption of all students
was 159 mg/d, with an average intake of 173 mg/d among
caffeine consumers(150). In contrast, the consumption of caffeine
by University of Bahrain students was higher with 98% of
students consuming caffeine(152). The average daily caffeine
consumption was 265 mg/d, with a greater consumption among
male than female students(151). This result is consistent with that
of a study involving dental students in Saudi Arabia showing
higher caffeine consumption in male than female students(158).

Eating attitudes, body dissatisfaction and individual-level
factors among university students: implications for
understanding eating disorders

The relationship between university life and eating attitudes is
influenced by various factors, including the transition into
academic life and broader societal elements. Understanding
these factors is crucial in promoting healthy eating behaviours
among students. The transition into university life can lead to
changes in dietary patterns due to the availability of different
food options and routines. Additionally, societal factors such as
social media and Westernisation can impact students’ percep-
tions of food, body image and eating behaviours. Some studies
have found that disordered eating attitudes and body dissatis-
faction affect university students due to different sociocultural,
biological, genetic and psychological factors(159,160). Body
dissatisfaction and concerns among university students and
adolescents may be linked to disordered eating behaviours(160).
Eating habits and attitudes are formed during the initial years of
life and during adolescence which are transferred to adult-
hood(160). Oppenhein defined the term ‘attitudes’ as ‘long-lasting
clusters of feelings, beliefs, and cognitions in general, whichmay
be positive or negative, toward a specific object that leads to
actions that are coherent to the cognitions and feeling toward the
specific object’(161). People can develop a relationship with food,
but the term ‘eating attitude’ is more appropriate to describe it, as
this term includes one’s beliefs, thoughts and feelings towards
food(162).

The transition into academic life can lead to changes in
students’ eating habits(4). Previous studies also showed that
various factors such as lifestyle shifts can contribute to unhealthy
attitudes towards food(117,163) as well as feelings such as fear,
anxiety and insecurity among students as their academic
routines begin(164). It has been observed that students tend to
consume processed foods, skip meals and maintain a sedentary
lifestyle with insufficient intake of essential nutrients(65,120).
Furthermore, negative eating attitudes heighten the risk of eating
disorders among university students(165,166). Eating disorders
include a wide range of food-related behaviours and attitudes,
such as binge eating, restrictive diets, use of laxatives, diuretics,
anorexigenics and/or enemas, self-induced vomiting and
excessive exercise. The prevalence of these behaviours indicates
a strong need for extensive scientific research to identify the
psychosocial risk and protective factors, to decrease the effects
of unhealthy eating attitudes that increase the incidence of bodily
self-destruction(167,168). Meanwhile, studies have indicated that
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the incidence of disordered eating attitudes appears to rise in
young adults and adolescents as they age(169,170). To be more
specific, disordered eating behaviours rapidly proliferate within
a short period, notably amongst young adults and, particularly,
amongst young women(159,169). Eating disorders often alter
individual’s eating attitudes, behaviours, weight perception and
physical appearance(171).

The present review explored how commencing academic life
can affect students’ eating habits, including the consumption of
more processed foods, skipping meals and becoming more
inactive, which can all lead to negative attitudes towards eating
and a higher risk of developing eating disorders. In addition,
several other factors and patterns in individuals local commu-
nity, family, peer group and social media, such as unrealistic
beauty ideals, may contribute to developing unhealthy habits
and attitudes(159). Experimental studies(172) and extensive
correlational studies(173) have indicated an association between
body image and eating disorders due to social media influences.
However, there are inconsistencies in the findings of these
studies. While some reported association of eating disorders and
body dissatisfaction with negative feedback and social com-
parison, others showed association with the amount of time
spent on social networking sites(173,174). Researchers defined
body dissatisfaction as a ‘normative’ condition of negative
feelings and self-assessment of one’s body image(175,176).
Previous studies have suggested that individuals who internalise
the ideal body shape tend to engage in self-evaluation,
comparing their own bodies to this ideal. Consequently, as
observed, an association exists between the internalisation of the
ideal body shape and individuals’ perceptions of the difference
between their bodies and this ideal(177,178). This association is
often linked to an increase in body dissatisfaction, particularly
when individuals experience challenges in achieving the ideal
body shape(177,178). Of note, young adults have a higher risk of
body dissatisfaction(179,180), which tends to persist throughout
adulthood, affecting their eating habits(176). A longitudinal survey
conducted in the United States over 15 years, including >1000
participants indicated that 50% of young females and 26% of
young males were dissatisfied with their bodies and had
unhealthy weight control practices. Furthermore, the prevalence
of body dissatisfaction was significantly higher in females than in
males(180). Moreover, the effects of Westernisation on eating
attitudes cannot be overlooked. Studies have found an
increasing number of eating disorders and body image
disturbances among Western populations, particularly among
Western women(181,182). Recently, in Middle Eastern countries,
the prevalence of thin-ideal and muscular-ideal internalisation
has risendue to sociocultural changesandWesternisation(183–185).
In addition, several studies in Arab countries support the
association between Westernisation and prevalence of disor-
dered eating attitudes in developing countries(184,185). One study
in Saudi Arabia indicated that the internalisation of Western
culture plays an increasing role in eating disorders and pathology
rates, with a prevalence of 6·96% among Saudi undergraduate
females(23). These results were comparable to those observed in
Western cultures(182,186). The researchers postulated that the
leading cause of these findingswas the internalisation ofWestern

political values and media changes that have considerably
impacted educated young women(183).

Studies have shown a complex relationship between body
image, eating disorders and societal influences, with some
research suggesting that body dissatisfaction is associated
with internalized ideal body shapes and a higher risk among
young adults, particularly women(159,180). Additionally, while
Westernisation has been linked to disordered eating attitudes
and body image disturbances, this trend is not limited toWestern
cultures, as similar results have been observed in Middle Eastern
countries, suggesting the influence of broader sociocultural
changes on these issues(181,185).

Eating habits and sociodemographic factors among
university students

Shaping healthy dietary habits and attitudes during adolescence
is critical to preventing young adults from developing lifestyle-
related diseases(187). Children and young adults are more
vulnerable to adopting unhealthy eating habits(188). Previous
studies have indicated significant differences between the
dietary habits and eating attitudes of young males and females.
First, most studies indicated that female university students tend
to make healthier choices, such as consuming more fruits and
vegetables and having a higher dietary fibre intake than male
students(189–191). Men are more likely to consume fast food
overall, and some studies have shown that young males tend to
consume more fast food, such as pasta, rice, fried potatoes and
crisps, for lunch, than young females (48·3% versus 39·1%,
respectively)(192). Conversely, young women tend to consume
chocolate more often than men and eat fast food as a snack
(25·7% versus 19·5%, respectively)(192). Location-specific varia-
tions in eating habits have also been noted. A study conducted in
Turkey revealed that males prefer consuming bread and meat
while females prefer fruits and vegetables. They also found that
women were more likely to have normal weight or be
underweight than men and that there were more overweight
men thanwomen(193,194). Furthermore, the regularity of breakfast
consumption varies according to gender and has significant
implications for overall nutrition.

According to a study of 1755 Japanese university students,
eating breakfast is linked to better nutrition and more fruit and
vegetable intake. Less than half of male students ate breakfast
regularly, while approximately 70% of female students were
more adherent to eating breakfast. Logistic regression analysis
was performed to reach these conclusions(195). Furthermore,
skipping breakfast has been linked to negative effects on weight
control and overall health(196). However, studies in Australia
show inconsistency regarding the breakfast-skipping habits of
the population, with one study suggesting that female adoles-
cents are more likely to skip breakfast and another study
indicating that young males tend to skip breakfast more
frequently as they age(196,197). Some studies have concluded
that the cause of the differences between the genders depends
on knowledge about nutrition, health awareness and healthy
dietary attitudes, which tend to be more common among female
university students than amongmale students(191,198). In contrast,
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other studies have concluded that there are no differences in
eating attitudes between the two genders and that students’
lifestyles are affected by other factors, such as the university
microenvironment and, specifically, on-campus living, eating
behaviours in the university, and student social culture(198,199).

Furthermore, sociodemographic factors, such as income,
play a crucial role in shaping the dietary habits of university
students. A study conducted at a Saudi university found a
relationship between low household income and fast-food
consumption(200). In contrast, a study conducted at a Turkish
university observed a relationship between higher average
scores of nutritional behaviours among students (and their
families) with higher incomes(201). It is imperative to consider the
intricate and multifaceted relationship between income, gender
differences and dietary choices. A study involving Polish adults
age >19 revealed that both males and females with higher
income and education tend to consume more dietary antiox-
idants from nuts, seeds, chocolate and cocoa(202). However, the
same study found that women with lower education were more
likely to experience central obesity, diabetes and hypertension,
whereas such relationships were not observed in men(202).
Further insights from a nationally representative sample in
Australia indicated gender-specific variations in dietary patterns
associated with income(203). Females with lower income
generally exhibit lower scores for vegetables, cereals, proportion
of lean meat, and fluid intake, coupled with higher trans-fat
intake and lower monounsaturated fatty acids intake.
Conversely, males with lower income demonstrated lower
scores for water intake and higher scores for alcohol intake(203).

In addition to income disparities, residential choices among
university students contribute to divergent dietary preferences.
Deshpande et al. concluded that students living off campus
chose foods different from those living on campus(204).
University students living off campus receive more of their
energy from protein, higher serum triacylglycerol levels, and
greater ratios of total cholesterol to high-density lipoprotein.
Furthermore, the influence of living arrangements should be
explored. In Saudi Arabia and Syria, students who lived with
their families tended to exhibit healthier dietary habits, since that
appears to create a more favourable environment for the
promotion of healthy eating behaviours(205,206) and seemed to be
a protective environment against unhealthy eating habits(188).
However, the impact of sociodemographic factors on dietary
habits can vary significantly across regions. For example, in an
Australian university, students living in their parents’ homes
consumed energy-dense, nutrient-poor snack foods, meat,
takeaway foods and sugary drinksmore frequently than students
living in rental housing, their own homes or on campus(207).
While the explanation for this finding suggests that disposable
income and socialisation may be contributing factors, it is crucial
to acknowledge the complexity of dietary habits, which can be
influenced by a multitude of factors, including cultural and
individual preferences(127). The interplay of variables such as
gender, income and living arrangements is also a potential factor
in shaping the dietary choices of students. In a broader context,
certain findings related to gender disparities suggest that men,
more so than women, may experience the impact of other
sociodemographic conditions on their dietary habits(208,209). For

instance, a study conducted among British adults aged over 19
years illustrated that females living alone were more inclined to
adopt diets rich in fruits and vegetables and low in fatty
foods(210). Similarly, research encompassing both single- and
multiple-member households revealed that college-educated
men and women residing in multiple-member living arrange-
ments exhibited a higher propensity to consume fruits and
vegetables compared with those less educated(211). Conversely,
the dynamics of the relationship between living arrangements
and gender and their influence on students’ dietary habits may
be influenced by various factors, particularly in cases of solitary
living(53,212).

In summary, female students generally exhibit healthier
dietary choices, while male students have a tendency towards
increased consumption of fast food. Income emerges as a pivotal
factor, impacting food preferences and nutritional behaviours.
Residential choices also contribute to divergent dietary patterns
among students. The nuanced interplay of gender, income and
living arrangements emphasises the multifaceted nature of
dietary habits, underscoring the need for targeted interventions
to promote healthier eating behaviours in the university student
population.

Conclusion

Addressing the nutritional issues and eating behaviours among
university students is crucial for promoting good health and
academic performance. University students are a target group for
public health initiatives as they are at risk of developing poor
eating habits due to various factors, including economic
conditions, time constraints, and lack of information about
nutritional concepts. These behaviours can lead to malnutrition
or overnutrition, increasing the risk of preventable diseases.
Studies have shown that university students tend to consume
energy-dense foods, skip meals, eat junk and fast-cooked foods,
and engage in lowphysical activity and prolonged computer and
TV use. Cultural and socioeconomic factors also influence food
intake in different countries. Poor diet quality is linked to many
chronic diseases, such as cardiovascular disease and type 2
diabetes.

Although there are similarities across different countries, the
discrepancies identified highlight the need for tailored inter-
ventions that consider regional nuances. Therefore, preventive
action that can lead to changes in the eating habits of university
students should be taken to ensure that they maintain a healthy
and balanced diet. Long-lasting dietary changes that can improve
health and prevent the onset of chronic diseases can thus be
made. However, university campuses pose challenges in
promoting healthy and adequate diets. These environments
often offer nutrient-poor, energy-dense and processed foods,
which contribute to unhealthy eating habits and potential weight
gain among students. To improve food environments on campus
and positively influence food choices and behaviours among
college students, institutions can take proactive measures.
Collaborating with local farmers’ markets and grocery stores
can enhance the accessibility of affordable and nutritious food
choices in campus dining halls. Moreover, universities may
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consider implementing education and awareness campaigns to
disseminate knowledge about nutrition, promote the advantages
of a balanced diet, and highlight the risks of inadequate nutrition.

University students are susceptible to developing disordered
eating attitudes and body dissatisfaction issues due to various
sociocultural, biological, genetic and psychological factors.
These attitudes can lead to the development of eating disorders,
which are a range of food-related behaviours and attitudes that
can cause bodily self-destruction. The prevalence of disordered
eating attitudes appears to be rising in young adults, particularly
in young women, and in Middle Eastern countries because of
Westernisation. Universities can provide additional support in
managing student stress, body image concerns and preventing
the risk of eating disorders. Implementing reward systems for
students who prioritise smart food choices and redesigning
menus to highlight healthier options are practical strategies to
positively influence eating habits on campus. Eating habits and
attitudes may also be influenced by gender, income, living
arrangements and other environmental factors. It is essential to
cultivate healthy dietary habits and attitudes during adolescence
to prevent young adults from developing lifestyle-related
diseases. By understanding the factors that contribute to
disordered eating attitudes and body dissatisfaction, interven-
tions can be developed to promote healthy eating habits and
attitudes among university students. These interventions should
consider the different factors that influence eating habits and
attitudes, including gender, income and living arrangements.

Universities can implement strategies such as education and
awareness campaigns in which they might encourage their
students to eat well. These efforts can be helpful in disseminating
knowledgeon thevalueofnutrition, theadvantagesof abalanced
diet and the effects of inadequate nutrition. Universities may also
offer students access to affordable and nutritious food choices,
including freshproduce,wholegrains, and leanmeats, in campus
dining halls by collaborating with neighbourhood farmers’
markets and grocery stores. Interventions can be implemented
by universities to encourage the building of a healthy diet
students. They may include the provision of nutritional counsel-
ling services,host cookingcoursesor lecturesonhealthyeatingor
reward for students whomake smart food choices. To encourage
students to make better eating choices, universities can redesign
their menus and emphasise healthier selections or use colour-
coded labelling to distinguish between healthy and unhealthy
food options. Universities may encourage students to eat well by
using the social media including social media campaigns that
offer healthy recipe ideas and information about eating well.
Using these strategies, universities canhelp to improve theoverall
health and wellbeing of their student population.
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ship of fast-food consumptionwith sociodemographic factors,
body mass index and dietary habits among university
students. Nutr Food Sci 53, 112–123.

52. Al-Qahtani MH (2016) Dietary habits of Saudi medical
students at University of Dammam. Int J Health Sci 10,
353–362.

53. Shi Y, Grech A&Allman-Farinelli M (2022) Diet quality among
students attending an Australian University is compromised
by food insecurity and less frequent intake of home cooked
meals. A cross-sectional survey using the validated healthy
eating index for Australian Adults (HEIFA-2013). Nutrients
14, 4522.

Nutritional issues and behaviours in students 11

https://doi.org/10.1017/S0954422424000088 Published online by Cambridge University Press

https://www.nimh.nih.gov/health/statistics/mental-illness.shtml
https://www.nimh.nih.gov/health/statistics/mental-illness.shtml
http://whqlibdoc.who.int/publications/2011/9789240686458_eng.pdf
http://whqlibdoc.who.int/publications/2011/9789240686458_eng.pdf
https://2u.pw/5jz9EfR
https://doi.org/10.1017/S0954422424000088


54. Jalloun RA & Maneerattanasuporn T (2021) Comparison of
diet quality among female students in different majors at
Taibah university. Nutr Health 27, 133–140.

55. Hemdan DI & Ali W SH (2014) The impact of education on
nutrition awareness among students of the Taif University.
J Biol Chem Environ Sci 9, 1–28.

56. Hemdan DI (2016) Evaluation of the nutritional status of the
undergraduate students at the University of Taif, Saudi Arabia.
Adv Environ Biol 10, 134–146.

57. Christy S, Khusun H, Chandra DN, et al. (2021) Nutrition fact
panel use and its association to diet quality among university
students in Universitas Indonesia. Indonesian J Nutr Food 16,
139–148.

58. Goetzel RZ & Ozminkowski RJ (2008) The health and cost
benefits of work site health-promotion programs. Annu Rev
Public Health 29, 303–323.

59. Swinburn B, Sacks G, Vandevijvere S, et al. (2013) INFORMAS
(international network for food and obesity/non-communi-
cable diseases research, monitoring and action support):
overview and key principles”. Obesity Rev 14, 1–12.

60. Herforth A & Ahmed S (2015) The food environment, its
effects on dietary consumption, and potential for measure-
ment within agriculture-nutrition interventions. Food Secur 7,
505–520.

61. Grace D (2016) Influencing food environments for healthy
diets through food safety. In Influencing Food Environments
for Healthy Diets. Rome: Food and Agriculture Organization.

62. Swinburn BA, Sacks G, Hall K, et al. (2011) The global obesity
pandemic: shaped by global drivers and local environments.
Lancet 378, 804–814.

63. Hall KD, Guo J, Dore M, et al. (2009) The progressive increase
of food waste in America and its environmental impact. PLoS
One 4, e7940.

64. Swinburn B, Sacks G & Ravussin E (2009) Increased food
energy supply is more than sufficient to explain the US
epidemic of obesity. Am J Clin Nutr 90, 1453–1456.

65. Whatnall M, Soo Z, Patterson A, et al. (2021) University
students purchasing food on campus more frequently
consume more energy-dense, nutrient-poor foods: A cross-
sectional survey. Nutrients 13, 1053.

66. Coyle DH, Sanavio L, et al. (2023) A cross-sectional evaluation
of the food environment at an Australian University campus.
Nutrients 15, 1623.

67. Rosewarne E, Hoek AC, Sacks G, et al. (2020) A compre-
hensive overview and qualitative analysis of government-led
nutrition policies in Australian institutions. BMC Public Health
20, 1–15.

68. Cranney L, Drayton B, Thomas M, et al. (2021) Impact and
acceptance of a state-wide policy to remove sugar-sweetened
beverages in hospitals in New South Wales, Australia. Health
Promot J Austr 32, 444–450.

69. Grech A, Howse E & Boylan S (2020) A scoping review of
policies promoting and supporting sustainable food systems
in the university setting. Nutr J 19, 1–13.

70. NSWMinistry ofHealth (2023)Healthy FoodandDrink inNSW
Health Facilities for Staff and Visitors Framework.Available at
https://www.health.nsw.gov.au/heal/Publications/hfd-frame
work.pdf (accessed 10 November 2023).

71. Cranney L, Thomas M, Shepherd L, et al. (2021) Towards
healthier food choices for hospital staff and visitors: impacts of
a healthy food and drink policy implemented at scale in
Australia. Public Health Nutr 24, 5877–5884.

72. Middha B, Strengers Y, Lewis T, et al. (2021) Spatio-
temporalities of convenience eating for sustainability out-
comes at an inner-urban university. Geogr Res 59, 407–423.

73. Shaw A, Capetola T, Lawson J T, et al. (2018) The cost of
sustainability in higher education: staff and student views of a
campus food culture. Int J Sustain High Educ 19, 376–392.

74. Tsouros AD, Dowding G, Thompson J, et al. (1998) Health
Promoting Universities: Concept, Experience and Framework
for Action. Copenhagen: World Health Organization.
Regional Office for Europe.

75. Hasan H, Faris MAIE, Mohamad MN, et al. (2021)
Consumption, attitudes, and trends of vending machine foods
at a university campus: a cross-sectional study. Foods 10,
2122.

76. Tam R, Yassa B, Parker H, et al. (2017) University students’
on-campus food purchasing behaviors, preferences, and
opinions on food availability. Nutr 37, 7–13.

77. Dhillon J, Diaz Rios LK, Aldaz KJ, et al. (2019)We don’t have a
lot of healthy options: Food environment perceptions of first-
year, minority college students attending a food desert
campus. Nutrients 11, 816.

78. Hilger-Kolb J & Diehl K (2019) ‘Oh God, I have to eat
something, but where can I get something quickly?’—A
qualitative interview study on barriers to healthy eating among
university students in Germany. Nutrients 11, 2440.

79. Lloyd-Richardson EE, Bailey S, Fava JL, et al. (2009) A
prospective study of weight gain during the college freshman
and sophomore years. Prev Med 48, 256–261.

80. Sparling PB (2007) Obesity on campus. Prev Chronic Dis 4,
A72.

81. Carrad AM, Louie JCY, Milosavljevic M, et al. (2015) Consumer
support for healthy food and drink vending machines in
public places. Aust N Z J Public Health 39, 355–357.

82. Grech A & Allman-Farinelli M (2015) A systematic literature
review of nutrition interventions in vending machines that
encourage consumers tomake healthier choices.Obes Rev 16,
1030–1041.

83. Grech A, Hebden L, Roy R, et al. (2017) Are products sold in
university vending machines nutritionally poor? A food
environment audit. Nutr Diet 74, 185–190.

84. Neumark-Sztainer D, French SA, Hannan PJ, et al. (2005)
School lunch and snacking patterns among high school
students: associations with school food environment and
policies. Int J Behav Nutr Phys Act 2, 1–7.

85. Matthews MA & Horacek TM (2015) Vending machine
assessment methodology. A systematic review. Appetite 90,
176–186.

86. Horacek TM, Yildirim ED, Matthews Schreiber M, et al. (2019)
Development and validation of the vending evaluation for
nutrient-density (VEND)ing audit. Int J Environ Res Public
Health 16, 514.

87. Whatnall MC, Ng HS, Liau CY, et al. (2020) What is the
nutritional value of food and drinks sold in vending machines
at an Australian university? A food environment audit study.
Nutr Diet 77, 550–552.

88. Velazquez CE, Black JL & Potvin Kent M (2017) Food and
beverage marketing in schools: a review of the evidence. Int J
Environ Res Public Health 14, 1054.

89. Kvaavik E, Andersen LF & Klepp KI (2005) The stability of soft
drinks intake from adolescence to adult age and the
association between long-term consumption of soft drinks
and lifestyle factors and body weight. Public Health Nutr 8,
149–157.

90. Tseng M, DeGreef K, Fishler M, et al. (2016) Peer reviewed:
assessment of a university campus food environment,
California, 2015. Prev Chronic Dis 13, E18.

91. Horacek TM, Erdman MB, Byrd-Bredbenner C, et al. (2013)
Assessment of the dining environment on and near the

12 N. M. Almorie et al.

https://doi.org/10.1017/S0954422424000088 Published online by Cambridge University Press

https://www.health.nsw.gov.au/heal/Publications/hfd-framework.pdf
https://www.health.nsw.gov.au/heal/Publications/hfd-framework.pdf
https://doi.org/10.1017/S0954422424000088


campuses of fifteen post-secondary institutions. Public Health
Nutr 16, 1186–1196.

92. Mann D, Kwon J, Naughton S, et al. (2021) Development of
the university food environment assessment (uni-food) tool
and process to benchmark the healthiness, equity, and
environmental sustainability of university food environments.
Int J Environ Res Public Health 18, 11895.

93. Roy R, Hebden L, Kelly B, et al. (2016) Description,
measurement and evaluation of tertiary-education food
environments. Br J Nutr 115, 1598–1606.

94. Pelletier JE & Laska MN (2013) Campus food and beverage
purchases are associated with indicators of diet quality in
college students living off campus. Am J Health Promot 28,
80–87.

95. Roy R, Soo D, Conroy D, et al. (2019) Exploring university
food environment and on-campus food purchasing
behaviors, preferences, and opinions. J Nutr Educ Behav
51, 865–875.

96. Strong KA, Parks SL, Anderson E, et al. (2008) Weight gain
prevention: identifying theory-based targets for health
behavior change in young adults. J Am Diet Assoc 108,
1708–1715.

97. Story M, Kaphingst KM, Robinson-O’Brien R, et al. (2008)
Creating healthy food and eating environments: policy and
environmental approaches. Annu Rev Public Health 29,
253–272.

98. Glanz K & Hoelscher D (2004) Increasing fruit and vegetable
intake by changing environments, policy and pricing:
restaurant-based research, strategies, and recommendations.
Prev Med 39, S88–S93.

99. Schutzer KA & Graves BS (2004) Barriers and motivations to
exercise in older adults. Prev Med 39, 1056–1061.

100. Ali HI, Jarrar AH, Abo-El-Enen M, et al. (2015) Students’
perspectives on promoting healthful food choices from
campus vending machines: a qualitative interview study.
BMC Public Health 15, 512.

101. Whatnall MC, Patterson AJ & Hutchesson MJ (2020)
Effectiveness of nutrition interventions in vending machines
to encourage the purchase and consumption of healthier food
and drinks in the university setting: a systematic review.
Nutrients 12, 876.

102. Hua SV, Kimmel L, Van Emmenes M, et al. (2017) Health
promotion and healthier products increase vending
purchases: a randomized factorial trial. J Acad Nutr Diet
117, 1057–1065.

103. Hoefkens C, Pieniak Z, Van Camp J, et al. (2012) Explaining
the effects of a point-of-purchase nutrition-information
intervention in university canteens: a structural equation
modelling analysis. Int J Behav Nutr Phys Act 9, 1–10.

104. Seymour JD, Yaroch AL, Serdula M, et al. (2004) Impact of
nutrition environmental interventions on point-of-purchase
behavior in adults: a review. Prev Med 39, 108–136.

105. Roy R, Alassadi D (2021) Does labelling of healthy foods on
menus using symbols promote better choices at the point-of-
purchase? Public Health Nutr 24, 746–754.

106. Li X, Braakhuis A, Li Z, et al. (2022) How does the university
food environment impact student dietary behaviors? a
systematic review. Front Nutr 9, 840818.

107. Tam R, Yassa B, Parker H, et al. (2017) University students’
on-campus food purchasing behaviors, preferences, and
opinions on food availability. Nutr 37, 7–13.

108. Michels KB, Bloom BR., Riccardi P, et al. (2008) A study of the
importance of education and cost incentives on individual
food choices at the Harvard school of public health cafeteria.
J Am Coll Nutr 27, 6–11.

109. An R (2013) Effectiveness of subsidies in promoting healthy
food purchases and consumption: a review of field experi-
ments. Public Health Nutr 16, 1215–1228.

110. Alagiyawanna A, Townsend N, Mytton O, et al. (2015)
Studying the consumption and health outcomes of fiscal
interventions (taxes and subsidies) on food and beverages in
countries of different income classifications; a systematic
review. BMC Public Health 15, 1–14.

111. Nelson MC, Story M, Larson NI, et al. (2008) Emerging
adulthood and college-aged youth: an overlooked age for
weight-related behavior change. Obesity 16, 2205–2211.

112. Musaiger AO & Kalam F (2014) Dietary habits and lifestyle
among adolescents in Damascus, Syria. Ann Agric Environ
Med 21, 416–419.

113. Neslişah R & Emine AY (2011) Energy and nutrient intake and
food patterns among Turkish university students. Nutr Res
Pract 5, 117–123.

114. Ganasegeran K, Al-Dubai SA, Qureshi AM, et al. (2012) Social
and psychological factors affecting eating habits among
university students in a Malaysian medical school: a cross-
sectional study. Nutr J 11, 48.

115. Yahia N, Achkar A, Abdallah A, et al. (2008) Eating habits and
obesity among Lebanese university students. Nutr J 7, 32.

116. Sakamaki R, Toyama K, Amamoto R, et al. (2005) Nutritional
knowledge, food habits and health attitude of Chinese
university students – a cross sectional study. Nutr J 4, 4.

117. Vadeboncoeur C, Townsend N & Foster C (2015) A meta-
analysis of weight gain in first year university students: is
freshman 15 a myth? BMC Obes 2, 22.

118. Beaudry KM, Ludwa IA, Thomas AM, et al. (2019) First-year
university is associated with greater body weight, body
composition and adverse dietary changes in males than
females. PLoS One 14, e0218554.

119. Plaza-Díaz J, Molina-Montes E, Soto-Méndez MJ, et al. (2020)
Clustering of dietary patterns and lifestyles among Spanish
children in the EsNuPi study. Nutrients 12, 2536.

120. Wald A, Muennig PA, O’Connell KA, et al. (2014) Associations
between healthy lifestyle behaviors and academic perfor-
mance in US undergraduates: a secondary analysis of the
American College Health Association’s National College
Health Assessment II. Am J Health Promot 28, 298–305.

121. Ushula TW, Lahmann PH, Mamun A, et al. (2022) Lifestyle
correlates of dietary patterns among young adults: evidence
from an Australian birth cohort. Public Health Nutr 25, 1–12.

122. Deshmukh-Taskar PR, O’Neil CE, et al. (2009)Dietary patterns
associated with metabolic syndrome, sociodemographic and
lifestyle factors in young adults: the Bogalusa heart study.
Public Health Nutr 12, 2493–2503.

123. Arruda SPM, da Silva AAM, KacG, et al. (2014) Socioeconomic
and demographic factors are associated with dietary patterns
in a cohort of young Brazilian adults. BMC Public Health
14, 654.

124. Barchitta M, Maugeri A, Magnano San Lio R, et al. (2019)
Dietary patterns are associated with leukocyte LINE-1
methylation in women: a cross-sectional study in southern
Italy. Nutrients 11, 1843.

125. Hare-Bruun H, Togo P, Andersen LB, et al. (2011) Adult food
intake patterns are related to adult and childhood socio-
economic status. J Nutr 141, 928–934.

126. Borland SE, Robinson SM, Crozier SR, et al. (2008) Stability of
dietary patterns in young women over a 2-year period. Eur J
Clin Nutr 62, 119–126.
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