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Abstract
Objective: To investigate nutrition knowledge (NK) in university students, potential
factors affecting knowledge and predictors of good NK.
Design: A cross-sectional study was conducted in 2017–2018. The revised General
Nutrition Knowledge Questionnaire was administered online to assess overall NK
and subsections of knowledge (dietary recommendations, nutrient sources of
foods, healthy food choices and diet–disease relationships). The Kruskal–Wallis
test was used to compare overall NK scores according to sex, age, ethnicity, field
of study, studying status, living arrangement, being on a special diet and perceived
health. Logistic regression was performed to identify which of these factors were
associated with a good level of NK (defined as having an overall NK score above
the median score of the sample population).
Setting: Two London-based universities.
Participants:One hundred and ninety students from various academic disciplines.
Results: The highest NK scores were found in the healthy food choices (10 out of
13 points) and the lowest in the nutrient sources of foods section (25 out of 36
points). Overall NK score was 64 out of 88 points, with 46·8 % students reaching
a good level of knowledge. Knowledge scores significantly differed according to
age, field of study, ethnicity and perceived health. Having good NK was positively
associated with age (OR= 1·05, (95 % CI 1·00, 1·1), P< 0·05), White ethnicity
(OR= 3·27, (95 % CI 1·68, 6·35), P < 0·001) and health rating as very good or excel-
lent (OR= 4·71, (95 % CI 1·95, 11·4), P< 0·05).
Conclusions: Future health-promoting interventions should focus on increasing
knowledge of specific nutrition areas and consider the personal and academic
factors affecting NK in university students.
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The transition to university can be a turbulent period of a
young persons life, characterised by increased independ-
ency, socialising, self-regulation and self-organisation(1).
Qualitative research among university students have
shown that dietary habits are driven by a cluster of
personal, societal, environmental and academic factors(2).
Among societal and environmental parameters are the
influence of peers and the availability and affordability of
foods. Nutrition knowledge (NK) and perceived health
benefits of food, together with other individual factors
(e.g. cooking skills), are also factors affecting dietary
behaviour according to students(2). NK in university
students has been found to positively associate with an

increased intake of fruit, dairy, protein and wholegrain
foods(3) or other dietary behaviours (i.e. reading food
labels)(4). Findings from existing cross-sectional studies in
university students suggest an inadequate knowledge of
various nutritional topics. In particular, students failed to
correctly answermore than 50 %of the questions in relation
to fruit and vegetables(5), milk or their alternatives and
fermented dairy products(5), vitamin D(6,7), food labels(8)

and the impact of diet on chronic diseases(4,9,10).
The General Nutrition Knowledge Questionnaire

(GNKQ) developed by Parmenter & Wardle (1999)(11) in
the UK is a validated tool to assess NK in adults and has
also been used previously in studies with university
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students(4,9,12,13). Studies among university students, which
assessed knowledge using the GNKQ tool, found that the
mean scores of correct answers ranged from 51 % to 67 %,
suggesting a moderate level of overall knowledge(4,9,12,13).
Kliemann et al.(14) published in 2016 a revised version of
the GNKQ including updated evidence-based information
on nutritional facts and dietary recommendations. The
revised version included questions on dietary recommen-
dations according to the UK Eatwell Guide published in
2016(15), hidden sources of salt and added sugars, food
labelling and cooking methods, as well as glycaemic index
of foods, body shape and optimal practices to maintain a
healthy body weight.

Academic discipline, sex, age and socio-economic
parameters are factors that might affect the level of NK.
Having received nutritional education(16) or studying a
health-related course(17) has also been associated with
increased knowledge in some students. An increased level
of knowledge has also been reported in older students
when compared to their younger counterparts(18,19) as well
as female students(20,21). Additional studies found that high
socio-economic status(10), healthy BMI(22), non-Hispanic
White race(20) and living alone(12) were positively associ-
ated with greater NK in university students. These studies
were not undertaken in Europe, which highlights the gap
in the European literature on this topic. In the UK, however,
a similar study among university students assessed NK as a
predictor of diet quality, using the initial version of the
GNKQ(4). The study showed that socio-demographic char-
acteristics had an impact on NK, while NK was a significant
predictor of diet quality.

By increasing the knowledge of students with regard
to nutrition and healthy eating, students are given the
opportunity to personalise this knowledge to improve
their diet quality. Considering that students from non-
health academic disciplines (e.g. Political Sciences,
Mathematics) might never have the chance to receive
evidence-based nutritional information via their courses,
it is important to include nutrition information in any
health-promoting strategy. The objectives of this study
were to explore the level of NK in a sample of university
students in the UK from various academic disciplines,
investigate potential factors affecting knowledge and
explore predictors of good NK. Understanding the current
level of students’ knowledge contributes towards the
design of targeted andmore successful interventionswithin
university settings.

Methods

Study population and design
This cross-sectional study took place in two London-
based UK Higher Education Institutions which provide
both health (e.g. Medicine, Nursing, Midwifery,
Physiotherapy) and non-health courses (e.g. Engineering,

Art and Design, Business), giving the opportunity to recruit
students across different academic disciplines. The study
was approved by the two universities’ Ethics Committee.
Eligible participants were students from all ages (above
18 years old), independent of their mode of attendance
(part-time or full-time) or studying status (undergraduate
or postgraduate) with no further exclusion criteria applied.
The link to the online surveywas circulated via both univer-
sities’ electronic mail systems and the online survey was
open during one academic year (2017–2018). The survey
was anonymous, participation was voluntary and no
survey questions were mandatory. Informed consent was
obtained by clicking to ‘agree’ with consent statements
prior to entering the survey. Power sample size was calcu-
lated based on Kliemann et al.(14), which found that the
standard deviation of the NK score of non-dietetic students
is 9·2. Assuming a mean score of 65 in our sample (scores
range from 0 to 88) and a SD of 9·2, a sample size of 180
participants was considered sufficient.

Nutrition knowledge
NK was assessed using the revised General Nutrition
Knowledge Questionnaire (GNKQ-R)(14). The GNKQ-R
assesses the following four sections of NK: (1) dietary
recommendations (eighteen items); (2) nutrient sources
of foods (thirty-six items); (3) healthy food choices (thirteen
items); and (4) diet–disease relationships and weight
management (twenty-one items) and overall knowledge
(sum of all sections, totalling eighty-eight items). Examples
of questions in the first section included whether experts
recommend eating more or less foods from various groups
(e.g. fruits, vegetables, wholegrains, oily fish and fats) as
well as the recommended servings according to the UK
Eatwell Guide. Examples of questions in the second section
included whether specific foods (breakfast cereals,
ketchup, cheese, etc.) are high or low in added sugars, salt,
fibre, protein or specific type of fats. In the third section,
participants were asked to choose the healthiest option
from a list of meals, desserts or foods cooked in different
ways. Examples of questions in the fourth section included
whether the intake of specific foods and nutrients such as
red meat, sugar and fibre increases or decreases the risk of
diseases such as cancer and type 2 diabetes. This section
also included questions about good practices to maintain
a healthy body weight, such as reading food labels and
avoid grazing throughout the day. Each question had only
one option and the correct answer was given one point
(otherwise null). The GNKQ-R has high internal consis-
tency (Cronbach’s α > 0·7) and external reliability
(intraclass correlation coefficient >0·7) in all sections(14).
Before administration, a pilot study was undertaken to
estimate the feasibility of the survey.

Demographic- and academic-related questions were
included at the end of the GKNQ-R survey. Students were
asked about their sex (i.e. male and female), age (years),
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university enrolled, Faculty enrolled (i.e. Arts and Social
Sciences; Health, Social Care and Education; Business
and Law; Art, Design and Architecture; Science,
Engineering and Computing and Medicine; Biomedical
Sciences), studying status (i.e. undergraduate and post-
graduate), having any nutrition qualification (i.e. yes and
no), current living arrangement (i.e. living with parents/
carer/family, sharing a house or flat, living in a student
accommodation and living alone in a house or flat),
ethnicity (i.e. White, Black, Asian, other or mixed back-
ground), perceived health (e.g. poor, fair, very good and
excellent), being on a special diet (e.g. yes or no with
further clarification on the type of the diet), body weight,
stature and whether being a smoker (i.e. yes and no).

Data analysis
Initially, 301 participants entered the study, of which 249
participants provided consent and 190 completed at least
90 % of the questionnaire and were included in the final
analysis. Multiple imputation was performed to account
for the missing values, under the missing at random
assumption. Missing values of scores, along with students’
demographic and academic characteristics, were replaced
with imputed values (five imputed values were selected for
each missing cell) and the analysis was performed for all
five datasets. Statistical analysis was performed using
the statistical program R and the package Amelia II(23)

(for missing values imputation) and the Statistical
Package for the Social Sciences (IBM SPSS Statistics for
Windows, Version 24.0). The statistical significance level
was set at P≤ 0·05.

The Shapiro–Wilk test as well as Q-Q (quantile-quantile)
probability and cumulative frequency plots were used to
determine the normality of data distribution. The null
hypothesis of the test was rejected for GKNQ-R
(P < 0·001); therefore, non-parametric tests were used in
the data analyses. Descriptive characteristics of the partic-
ipants are presented as means and standard deviations or
as absolute and relevant frequencies. Descriptive statistical
analyses were performed to calculate the median scores
and interquartile ranges of each knowledge section and
overall NK.

The Kruskal–Wallis test was used to compare the
median values of overall GNKQ-R scores in the various
groups of students. The categorical variable ‘field of study’
was created based on the Faculty of study to group students
into healthcare and non-healthcare field of study. The
healthcare field of study included students from the
Faculties of Health, Social Care and Education, Medicine
and Biomedical Sciences and those from other Faculties
holding a nutrition qualification. Students from the
remaining Faculties and with no nutrition qualification
were included in the non-healthcare field of study. The
median score of overall NK of the sample population
was used as a cut-off point to indicate the level of NK, as

suggested in similar studies(18,24). Students with scores
equal to or above than this value were categorised as
having ‘good’ and those with lower values were categor-
ised as having ‘poor’ NK. Chi-square (χ2) tests were used
to examine the level of NK (‘poor’/‘good’) according to
sex, age, ethnicity, field of study, studying status, living
arrangement, being on a special diet and perceived health.

Binary logistic regression analysis was performed to
identify significant predictors of good NK (dependent vari-
able). A stepwise forward variable selection was used to
identify all independent variables with a significant
bivariate crude association with the dependent variable.
Prior nutrition qualification was excluded from the analysis
as it interacted with the ‘field of study’ variable, while sex
and BMI variables were included, despite no significant
association being found, as evidence suggests they are
predictors of NK (4,21). The analysis was performed for all
five imputed datasets, returning similar results. For
simplicity reasons, the findings of a single dataset are
presented.

Results

The characteristics of the study population are presented in
Table 1. The majority of students were female (68·9 %), of
White ethnicity (59·5 %), undergraduate (78·4 %) and
younger than 25 years old (62·6 %). The final sample had
a mixed population, with 41·1 % of students enrolled in a
healthcare course and 58·9 % enrolled in a non-healthcare
course. About one-third of students (33 %) were living with
their family or sharing a house and one-quarter of students
(24·7 %) were living in student accommodation. When
asked to rate their health, 27·4 % perceived their health
as ‘very good’ or ‘excellent’. The majority of students
(64·2 %) had a normal BMI with a mean value of
24·6 ± 5·7 kg/m2 and about one-third (35·8 %) belonged
to the overweight/obese BMI category (i.e. BMI≥ 25 kg/m2).
Finally, very few students (14·2 %) reported being on a special
diet (e.g. vegetarian and vegan).

Students had an overall NK median score of 64 out of 88
points (72·7 %) (Table 2). With regard to the subsections of
knowledge, students had a median score of 14 out of 18
points on the section of dietary recommendations; a
median score of 25 out of 36 points on the section of
nutrient sources of foods; a median score of 10 out
of 13 points on the section of healthy food choices and a
median score of 15 out of 21 points on the section of
diet–disease relationships and weight management.
Students’ responses to individual questions were further
investigated to gain a better understanding of their knowl-
edge within each section (data not shown). With regard to
dietary recommendations, about half of the students were
not aware of the recommendations of increasing whole-
grain intake, reducing alcohol intake to one drink both
for men and women, two glasses of fruit juice count only
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as one serving of fruit and starchy foods should make up a
third and not a quarter of our diet. With regard to food
groups and the nutrients they contain, less than half of
the participants identified that breakfast cereals and bread
are hidden sources of salt and about half of them were not
aware that regular pasta has a low fibre content opposed to
plantains which have a high fibre content. When asked
about the type of fat contained in various foods, only
one in five students reported that sunflower oil is rich in
polyunsaturated fat, one in four reported that olive oil is
rich in monosaturated fat and one in three reported that
eggs are rich in cholesterol, with many students choosing

‘not sure’ as an option to these questions. In the section
of healthy food choices, students performedwell in general
and managed to select the healthiest option when asked
about different types of meals, drinks and desserts.
However, their knowledge was not as strong when asked
which cooking method, that is, sauteing, grilling or baking,
requires fat to be added, with only one-third of participants
choosing sauteing as the correct answer. In the last section
of diet and disease relationships and weight management,
about half of the students reported correctly that eating less
red meat helps prevent cancer and that a high protein diet
does not help to maintain a healthy weight.

The median scores of overall NK among the different
groups of students as well as the number of students with
‘poor’ or ‘good’ levels of NK for each group are presented in
Table 3. In particular, the median scores of knowledge
were higher for students in the healthcare field of study
compared to students in the non-healthcare field of study
(66·0 v. 62·0, P< 0·05). However, the number of students
with a ‘good’ or ‘poor’ level of NK did not differ significantly
within each group (P= 0·106). Students of White ethnicity
also had higher median scores of NK than students of
Black, Asian or other/Mixed ethnicity (66·0 v. 61·0,
P < 0·001), with 70·1 % of students of the Black, Asian
and other or Mixed ethnic groups demonstrating ‘poor’
level of NK and 29·9 % demonstrating ‘good’ level of NK
(P< 0·001). Similarly, students with a ‘good’/‘excellent’
perceived health had higher median scores of NK
compared to students who perceived their health as ‘good’
or ‘poor’/‘fair’ (68·0 v. 63·5 v. 61·0, P< 0·05), with 70·7 % of
students in the ‘poor’/‘fair’ category demonstrating ‘poor’
level of NK and 29·3 % demonstrating ‘good’ level of NK
(P< 0·001). A marginally significant trend was found for
age, with students aged 25 years or above 25 years having
higher median NK scores compared to their younger coun-
terparts (P= 0·049); however, no significant differences
were found for the level of knowledge within each group.
No significant differences in median scores or level of

Table 1 Description of demographic and academic characteristics
of the sample population (n 190)

Variable
Number of

participants (n)
Percentage of
cohort (%)

Age (years)
≤ 25 119 62·6
>25 71 37·4
Mean 25·7
SD 8·1

Sex
Female 131 68·9
Male 59 31·1

Ethnicity
White* 113 59·5
Black†, Asian‡, Mixed/
Other§

77 40·5

Studying status
Undergraduate 149 78·4
Postgraduate 41 21·6

Field of study
Healthcare|| 78 41·1
Non-healthcare 112 58·9

Living arrangement
With parent(s)/carer/
family

63 33·2

Sharing a house or flat 64 33·7
Student accommodation 47 24·7
Alone (in house/flat) 16 8·4

Perceived health
Poor/fair 58 30·5
Good 80 42·1
Very Good/excellent 52 27·4

Being on a special diet
No 163 85·8
Yes 27 14·2

Being a smoker
No 166 87·4
Yes 24 12·6

BMI (kg/m2)
Underweight/normal
weight (<25·0)

122 64·2

Overweight (≥25) 68 35·8
Mean 24·6 Min= 16,

max= 53
SD 5·7

*White British, White Irish or other White ethnic background.
†Black British, Black Caribbean, Black African or other Black ethnic background.
‡Indian, Pakistani, Bangladeshi, Chinese or other Asian ethnic background.
§White and Black Caribbean, White and Black African, White and Asian or other
mixed ethnic background.
||The healthcare field included students from the Faculty of Health, Social Care
and Education and the Medicine/Biomedical Sciences and those from other
Faculties with a nutrition qualification. All other students were included in the
non-healthcare field.

Table 2 Nutrition knowledge of the sample population (n 190)

Nutrition knowledge

Maximum
knowledge

score
Median
score IQR

Dietary recommendations 18 13·5 3
Nutrient sources of foods 36 25·0 6
Healthy food choices 13 10·0 3
Diet–disease relationships and
weight management

21 15·0 4

Overall nutrition knowledge 88 64·0 12

Level* n %

Good 89 46·8
Poor 101 53·2

GNKQ-R, General Nutrition Knowledge Questionnaire-Revised.
*Good nutrition knowledge is defined as having an overall median GNKQ-R
score≥ 64 points and poor knowledge as having a score <64 points.
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knowledge were found according to sex (P= 0·145), BMI
(P = 0·846), studying status (P= 0·460), living arrange-
ments (P= 0·229) and being on a special diet (P = 0·134).

The logistic regression analysis showed that age,
perceived health and ethnicity were significant predictors
of good NK (Table 4). In particular, students who rated
their health as ‘very good’ or ‘excellent’ were 4·7 times
more likely to have ‘good’ NK compared to students
who rated their health as ‘poor’ or ‘fair’ (OR = 4·71, (95 %
CI 1·95, 11·37), P< 0·05). Similarly, those of White ethnicity
were three times more likely to have ‘good’ NK compared
to students of ethnicity other than White (OR= 3·27, (95 %
CI 1·68, 6·35), P < 0·001). An association was also found
between age and knowledge, as a 1-year increment in
age could increase the level of ‘good’ NK by 5 %
(OR= 1·05, (95 % CI 1·00, 1·1), P< 0·05). No significant
association was found between sex (P = 0·672), BMI
(P = 0·733) and field of study (P= 0·609) and ‘good’ NK.

The overall model predicted 17·1 % of the dependent
variable (Model Summary R2= 0·171, P < 0·001).

Discussion

The current study aimed to investigate the level of NK,
factors affecting knowledge and predictors of good NK
in a sample of university students in the UK. The majority
of participants were White, female, undergraduate
students, younger than 25 years old, which is comparable
to populations in similar studies(4,8), suggesting that specific
groups of students might be more interested in partici-
pating in health-related surveys. Most students had a
normal BMI, and about one-third were overweight or
obese (Table 1). These numbers are consistent with those
found in a large cross-sectional study in the USA, where
about one-third of students were overweight or obese(8).

Table 3 Number of students with poor or good level of nutrition knowledge and the median scores of overall nutrition knowledge by socio-
demographic and other categorical variables in the student population (n 190)

Variable

Overall nutrition knowledge Poor nutrition knowledge Good nutrition knowledge*

Median scores n within group variable % n within group variable %

Age category
≤25 years 62·0 68 57·1 51 42·9
>25 years 66·0 33 46·5 38 53·5

P= 0·049 X2= 2·03, P= 0·154
Field of study
Healthcare 66·0 36 46·2 42 53·8
Non-healthcare 62·0 65 58·0 47 42·0

P= 0·042 X2= 2·61, P= 0·106
Ethnicity
White 66·0 47 41·6 66 58·4
Black, Asian, Mixed/Other 61·0 54 70·1 23 29·9

P= 0·000 X2= 15·0, P= 0·000
Perceived health
Poor/fair 61·0 41 70·7 17 29·3
Good 63·5 43 53·8 37 46·3
Very Good/excellent 68·0 17 32·7 35 67·3

P= 0·001 X2= 16·0, P= 0·000

GNKQ-R, General Nutrition Knowledge Questionnaire-Revised.
*Good knowledge is defined as having an overall median GNKQ-R score≥ 64 points.

Table 4 Predictors of good nutrition knowledge among university students (n 190)

Dependent variable Predictors OR

95% CI

P-valueLower Upper

Good nutrition knowledge Age (years) 1·05 1·00 1·1 0·041
Perceived health
Poor/fair (RG)
Good 1·79 0·82 3·91 0·144
Very good/excellent 4·71 1·95 11·4 0·001

Ethnicity
Black/Asian/Mixed/Other (RG)
White 3·27 1·68 6·35 0·000

RG, reference group.
The full model included age, BMI, perceived health, field of study, ethnicity and sex.
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In the UK, the study by Cooke & Papadaki(4) found a
slightly lower number of overweight and obese students
(24 %). Although both studies used self-reported anthropo-
metric measures, Cooke & Papadaki(4) included a larger
sample size (n 500) across thirty-seven universities in the
UK (outside the London area), which might explain the
differences found in the prevalence of obesity. In this study,
the majority of students seemed to follow a healthy lifestyle
in terms of not smoking and maintaining a healthy body
weight even though only 24·7 % rated their health as ‘very
good’ or ‘excellent’ (Table 1). Due to the specific character-
istics of this population, it was expected that students
would be more aware of healthy nutrition. Existing
evidence suggests that adults with an increased education
level in the UK have higher levels of NK compared to those
with lower or no qualifications(25). Also, about half of the
participants (41·1 %) were from a healthcare field of study,
such as Midwifery, Nursing, and Medicine, and were
expected to have had some previous exposure on nutrition
education during their courses, although the year of study
was not included as an independent variable.

In the current study, students had a median NK score of
64 out of 88 (72·7 %) (Table 2). These scores were higher
than the ones reported in studies previously undertaken in
the UK (65·5 %)(4) and Croatia (67·4 %)(12) which used the
same questionnaire (old version) to assess knowledge.
The findings reported in the UK in 2013(4) and the current
study suggest that the level of knowledge of students in the
UK has slightly improved over the last 5 years, although it is
not clear to what extent the assessment method and char-
acteristics of the sample population of the two studies (field
of study and geographical differences) affected overall NK.

A closer investigation of individual responses showed
that very few participants answered correctly the questions
related to fat, salt and fibre, indicating gaps in knowledge
about these nutrients and the foods containing them. This
lack of knowledge could further explain the findings of
previous studies reporting that university students
consume high amounts of fats(26,27) and salt(28) and low
amounts of dietary fibre(27). A high number of students in
this current study were aware of the healthiest meals and
desserts from a list of options, which might be consistent
with the fact that 64·2 % of students had a healthy BMI;
however, the dietary habits and physical activity levels
were not investigated in this study which means that valid
conclusions cannot be made. Although the current study
demonstrated an adequate level of knowledge in the
section of diet–disease relationship and weight manage-
ment questions, many students failed to answer correctly
the questions about optimal practices to maintain a healthy
body weight or prevent weight gain with some students
answering that following a high protein diet, taking nutri-
tional supplements or avoiding fat from diet are orthodox
practices. Fad diets, which usually include the elimination
of food groups from diet, are popular and common prac-
tices to lose weight, especially in females(29) and

overweight young adults(30) due to their ‘promising’ quick
and easy outcomes. Trying to lose weight is a concern
occupying not only overweight, but also many students
with a healthy body weight(31). A study among 38 204
university students in the USA demonstrated that students
with false perceived body weight were more likely to
engage in unorthodox weight loss practices, and only
one-third of those trying to lose weight did so by following
a balanced diet and exercise(31).

The current study found that less than half of the
students (46·8 %) reached a ‘good’ level of NK (median
score≥ 64 points) (Table 2). Although participants
studying a healthcare discipline had significantly higher
median scores than students from non-healthcare disci-
plines (P < 0·05), ‘good’ level of NKwas not positively asso-
ciated with field of study (P = 0·555) or differed between
students in healthcare and non-healthcare courses
(P= 0·154). These findings are consistent with other studies
demonstrating that students from Theoretical and non-
Medical Practical Sciences had lower NK compared to
students from Medical or other Health Sciences or those
with a nutrition qualification(17,20,21), justifying the initial
speculation that students from a healthcare course had
been somehow exposed to andwere more knowledgeable
about good nutritional practices. However, it is not clear
whether this increased knowledge reaches a satisfactory
level that could affect the dietary habits of students.
Other studies have found that prior nutrition education
or studying a health-related course did not significantly
impact knowledge(5,32), indicating that nutrition education
interventions should be applied to students across all
academic disciplines.

Age, ethnicity and perceived health were significant
predictors of ‘good’ NK (Table 4). Students who rated their
health as ‘very good’ or ‘excellent’were more likely to have
‘good’ knowledge compared to students who rated having
‘poor’, ‘fair’ or ‘good’ health, implying that feeling healthier
is related to better NK. These findings are in line with the
study by Matthews et al.(5) which found that students from
Health Sciences felt more confident to claim that they have
good knowledge of nutrition topics. Senior students were
also found to have greater knowledge compared to junior
students. This is consistent with the findings of similar
studies(18,19) and might partially explain the so-called
phenomenon of ‘freshmen fifteen’, which refers to the
belief that students gain fifteen pounds (6·8 kg) during their
first year of studies(33). Although pooled evidence from
meta-analyses showed that the actual weight gain is much
less (1·36 kg)(34), body weight and dietary habits seem to
start changing unfavourably during the first year of
studies(35,36), highlighting the importance of implementing
interventions to increase knowledge and awareness of
healthy eating in early academic years. The study also
found that White students had higher levels of knowledge
compared to students with Black, Asian or other/mixed
ethnicity. This might be due to the different cultural and
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culinary traditions of the different ethnic groups. What is
further alarming is that even dietetic students seem not
to be knowledgeable of the food habits and health beliefs
of individuals from different ethnic groups, as reported in
McArthur et al.(37). These findings suggest that the cultural
background of students might play an important role on
their dietary knowledge and behaviour, which may be
overlooked in current health-promoting strategies.

Sample limitations of the current study include a non-
stratified sample with a high dropout rate (37 %), as 190
out of 301 participants who entered the study and provided
consent completed at least 90 % of the questions. BMI was
calculated based on self-reported data, providing less
accurate values (underreporting) when compared with
data assessed with objective methods(38). However, self-
reported measures of BMI seem to have a small effect on
associations observed in epidemiological studies and can
still provide important information(38). To the best of our
knowledge, this is the first study that used the revised
version of the GNKQ published in 2016, exploring the
knowledge on updated nutritional information, such as
oily fish, hidden sources of salt, alcohol intake, cooking
methods, food labelling and optimal practices to maintain
a healthy body weight. Besides Cooke & Papadaki(4), who
investigated NK as a predictor of food label use in a sample
of university students in the UK, no similar studies have
been conducted in the UK to investigate gaps in NK and
factors affecting this knowledge in students. It should be
noted though that the GNKQ-R included only multiple
choice questions, which allowed students to guess the right
answer or choose it by excluding the obvious wrong
answer. Also, the relationship between knowledge and
dietary habits as well as the impact of the environment
and social support on dietary behaviour was not explored
in this study. Students were recruited from two London-
based universities, one of which provided only health-
related academic disciplines. This resulted in having a high
number of participants from healthcare courses which
reduces the generalisability of our findings, although,
concurrently, it provided the opportunity to explore the
impact of the field of study onNK. It is important to note that
both universities attract a high number of diverse students
and international students, which is very common for
London-based universities andmight explain the differences
in knowledge found between the different ethnic groups(39).
It may also imply that the lifestyle challenges and difficulties
students face during the transition from high school to
university might be more intense for the students who just
relocated to the UK for studying. However, these are spec-
ulations and are not addressed by this research.

Conclusions

Students demonstrated good knowledge in the section of
healthy food choices; however, their knowledge about

the nutrient sources of foods was inadequate. Gaps in
knowledge were found regarding the intake of fats, salt
and good practices of weightmanagement, indicating areas
for improvement when designing nutrition education inter-
ventions. When assessing knowledge, using a mixed-
methods research design or enhancing the quantitative
data with open-ended questions might help to elaborate
and gain an in-depth understanding of students’ knowledge.
When investigating NK, researchers should consider the
academic discipline but also the different cultural and ethnic
backgrounds of students, as this study found that White
students and students from a healthcare field of study
demonstrated higher levels of NK. Among students from a
healthcare field of study, the majority did not manage to
demonstrate a good level of NK, suggesting that nutritional
education interventions would be beneficial to all students,
irrespective of their course. Finally, more research is needed
to investigate the reliability and validity of the sources of
information that students use to gain knowledge on nutrition
and weight management practices. In order to inform policy
actions, future research needs to investigate to what extent
NK affects students’ dietary habits, alongside the impact of
the environmental and social factors on dietary behaviour.
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30. Milosavljević D, Mandić ML & Banjari I (2015) Nutritional
knowledge and dietary habits survey in high school
population. Coll Antropol 39, 101–107.

31. Wharton CM, Adams T & Hampl JS (2008) Weight loss prac-
tices and body weight perceptions among US college
students. J Am Coll Health 56, 579–584.

32. Buxton C & Davies A (2013) Nutritional knowledge
levels of nursing students in a tertiary institution:
lessons for curriculum planning. Nurse Educ Pract 13,
355–360.

33. Brown C (2008) The information trail of the ‘Freshman
15’ –a systematic review of a health myth within the research
and popular literature. Health Info Libr J 25, 1–12.

34. 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.

35. Gropper SS, Simmons KP, Connell LJ et al. (2012)
Changes in body weight, composition, and shape: a 4-year
study of college students. Appl Physiol Nutr Metab 37,
1118–1123.

36. Deforche B, Van Dyck D, Deliens T et al. (2015) Changes in
weight, physical activity, sedentary behaviour and dietary
intake during the transition to higher education: a prospec-
tive study. Int J Behav Nutr Phys Act 15, 12–16.

37. McArthur LH, Greathouse KR, Smith ER et al. (2011) A quan-
titative assessment of the cultural knowledge, attitudes, and
experiences of junior and senior dietetics students. J Nutr
Educ Behav 43, 464–472.

38. WilletW (2012)Nutritional Epidemiology, 3rd ed. NewYork:
Oxford University Press Inc.

39. AccessHE (2018) Preparing for Hyper-Diversity: London’s
Student Population in 2030. An AccessHE Report. https://
www.accesshe.ac.uk/preparing-for-hyper-diversity-londons-
student-population-in-2030/ (accessed April 2020).

Nutrition knowledge in university students 2841

https://doi.org/10.1017/S1368980021004754 Published online by Cambridge University Press

https://www.gov.uk/government/publications/the-eatwell-guide
https://www.gov.uk/government/publications/the-eatwell-guide
https://www.accesshe.ac.uk/preparing-for-hyper-diversity-londons-student-population-in-2030/
https://www.accesshe.ac.uk/preparing-for-hyper-diversity-londons-student-population-in-2030/
https://www.accesshe.ac.uk/preparing-for-hyper-diversity-londons-student-population-in-2030/
https://doi.org/10.1017/S1368980021004754

	Nutrition knowledge among university students in the UK: a cross-sectional study
	Methods
	Study population and design
	Nutrition knowledge
	Data analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


