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Abstract
This paper investigates the prevalence and interaction of overweight/obesity-related lifestyles (specifically, examining whether subjects meet
the recommended criteria), in a representative sample of university students. This study is part of the project EHU12/24, an observational cross-
sectional study, designed to assess the prevalence of excess body fat (BF) and major risk of developing overweight/obesity, according to a
standardised protocol. In a cohort of 603 students, aged between 18 and 28 years, of the University of the Basque Country, information about
meal patterns, diet quality, physical activity, sitting time, sleeping time, toxic habits and anthropometric measurements were collected. Sampling
took place from February 2014 to May 2017. Binary logistic regression models adjusted for the covariates were utilised to test the association
between lifestyles and risk of excess adiposity. The prevalence of overweight/obesity, according to BF percentage, was 14·4 %. The variables
analysed related to meal pattern were associated with diet quality, and less healthy food habits were associated with other less health-related
behaviours. Amongmen, moderate/low physical activity, breakfast skipping, non-adequate breakfast duration, number of eating occasions and
eating breakfast alone/depending on the occasion were associated with excess BF, while among women, low MedDietScore, moderate/high
alcohol consumption, non-adequate sleep duration, eating breakfast and lunch alone/depending on the occasion. Results suggest that certain
unhealthy lifestyle behaviours coexist, interact with one another and increase the risk of overweight/obesity in this population. Sex-specific
differences in risk factors of obesity have implications for interventions for primary prevention of obesity within this environment.
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The prevalence of obesity is increasing worldwide(1), and nearly
a third of the world population is now classified as overweight
or obese(2). This increase in obesity likely results from a com-
plex interaction between changes in the food environment, as
well as physical activity (PA), socio-economic, environmental
and genetic factors(1). In general, a substantial proportion of
young adults, in particular higher education students, follow
unhealthy lifestyles(3,4), which gives cause for concern.
Some studies observed that first year university students have
significant weight gain(5), followed by ongoing slow but
steady increase in weight(6). Researches among university stu-
dents show overweight/obesity prevalences of approximately
30 %, with rates higher for men than for women(4,7–9). In par-
ticular, the prevalence of overweight/obesity among Spanish
university students is about 20 %(10–12).

Recent studies have found associations between overweight/
obesity among university students and certain unhealthy lifestyle
such as a high preference for high-fat and high-sugar food(13,14), a
lack of PA and exercise(14,15), shorter sleep duration and tobacco

use(8). These lifestyle behaviours have been reported to differ
by sex(8,16–19) and living arrangement(18,20,21) in university stu-
dent populations. So, for example, diet quality is usually
higher for women than for men(22) and students living away
from the parental home have poorer eating habits(18,20,21).

Regarding diet, university student populations are widely
reported to engage in unhealthy eating behaviours such as
high consumption of snack foods(23,24), high consumption of
fast foods(24,25), insufficient consumption of fruit and vegeta-
bles(23,26) and shift from traditional healthy diets (i.e. the
Mediterranean Diet) to more unhealthy eating patterns(27).
These eating behavioural characteristics are associated with
the risk of overweight/obesity. However, in this sense,
beyond what to eat, where, when, how and with whom we
eat are important too because not only the volume of foods
but also the type and variety of foods consumed affect over-
weight/obesity risk(28). All these characteristics of diet are part
of the term ‘meal pattern’ and have an important role in total
energy intake and therefore in the regulation of adiposity and
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body weight(29); however, to date, no studies have evaluated
the influence of meal pattern on overweight/obesity risk in
university student populations.

Behaviour acquired during young adulthood, including the
stage of university studies, often lasts into adulthood(30).
Therefore, this stage of life is considered a critical period to instil
positive dietary and health behaviours to promote optimal
health, as well as to prevent immediate health problems, such
as obesity(31), and long-term health problems, such as CVD(32).
Moreover, an inadequate meal pattern (e.g. characterised by
no breakfast and/or the replacement of lunch with snacks)
can make feel as if there are not getting enough nutrients from
diet, which might be a motivation to use dietary supplements for
health benefits(33). Additionally, to weight loss and to obtain
beauty benefits, especially in females, and to build muscle in
males are factors that also lead to dietary supplement use in uni-
versity students(33). Several studies have estimated that more
than half of university students use dietary supplements(34,35),
with the consequent risk of adverse effects, in particular when
they are taken without a prescription(34).

Until now, the majority of studies have focused on a single
or a few health lifestyle behaviours, even though research has
shown that health behaviours often coexist, interact and
increase the likelihood of multiplicative illnesses in university
students(3,36,37). Thus, the interactions among lifestyles related
to obesity are poorly understood in this population. To our
knowledge, no previous studies have analysed multiple over-
weight/obesity-related lifestyles, focus on the whole lifestyle
rather, than a single or a few lifestyle behaviours, in university
students.

The aim of the present study was therefore to investigate
the prevalence and interactions of overweight/obesity-related
lifestyles (specifically, examining whether subjects meet the
recommended criteria), in a representative sample of students
at a Spanish university, in order to identify the best strategies
to combat obesity within this population. These strategies
could take advantage of the naturally occurring opportunities
offered by this stage of life (i.e. young adult) to induce behav-
iour changes. In addition, university students are likely to
constitute a significant proportion of the socio-economic elite
of the future; thus, their habits and behaviours are most likely
to become the norm(38), rendering this population interesting
to investigate. Based on the literature data(3,8,16–21,36,37), the fol-
lowing hypotheses were raised: unhealthy lifestyles coexist,
interact and increase the risk of overweight/obesity in this
population and these effects vary by sex and living
arrangement.

Subjects and methods

This study is component of the EHU12/24 project, which is an
observational cross-sectional study designed to assess the
prevalence of excess body fat (BF) and major risk of develop-
ing overweight/obesity, following a standardised protocol
and involving a representative sample of the UPV/EHU stu-
dent population(39). The design, sampling and procedures
of the EHU12/24 have been described in detail elsewhere(39).

Study population

Briefly, EHU12/24 project was conducted from February 2014 to
May 2017 on a cohort of 603 university students (59·5 %women)
aged between 18 and 28 years (with an average age of 20·9 (2·1)
years). Participants were recruited using a randomised, multi-
stage, conglomerate procedure and stratified by knowledge area
(arts and humanities, sciences, health sciences, social and legal
sciences, and engineering and architecture), age and sex. First, a
computer randomly selects the subjects according to their
knowledge areas and age, and then the subjects are distributed
by sex in each knowledge area. Moreover, we assigned a weight
to each participant such as that the computed statistics based on
the gathered data could be more representative of the popula-
tion from which the data were retrieved.

In total, 696 of the 1300 students who were invited to partici-
pate in the study gave their consent and participated, resulting in
a response rate of 53·5%. To be valid for inclusion in the data
analysis, the questionnaire (face-to-face) and anthropometry
measurements were required. This requirement was met by
603 study participants, accounting for 46·4 % of all participants
invited to participate in the research. Participants with missing
data were excluded from the study.

The study was conducted according to the guidelines laid
down in the Declaration of Helsinki, and all procedures involv-
ing human subjects/patients were approved by the Ethical
Committee on Human Research of the UPV/EHU (CEISH/193/
2013/ARROYO IZAGA).Written informed consent was obtained
from all subjects/patients.

The following eligibility criteria for inclusionwere established
to recruit a healthy population: (1) Caucasian adults (majority
ethnic group in this population) aged between 18 and 28 years;
(2) no current reported diseases, except for overweight/obesity
(the participants could have excess BF), or conditions (such as
being an athlete) that may affect the weight, height, frame size
and/or body composition; (3) no relation to other participants
and (4) in the case of female students, no pregnancy or
breast-feeding.

Body measurements and other characteristics

A well-trained anthropometrist performed all measurements fol-
lowing the ISAK protocols(40). The anthropometrical measure-
ments analysed included the following skinfold thicknesses:
bicipital, tricipital, subscapular and suprailiac. Body density
was calculated from the sum of the average skinfold thicknesses
at each site by using the equations of Durnin & Womersley(41).
The Siri–age–sex equation(42) was used to convert density to per-
centage of BF (BF%). Each subjects’ BF%was classified using the
criteria proposed by Bray et al.(43). In addition, data related to the
place of habitual residence, responsibility for shopping and
cooking were recorded using the questionnaires developed
by Bennassar(44) and St. Jeor(45). Responsibility for shopping
and cooking was multiple-answers questions.

Diet intake assessment

Diet was assessed using a face-to-face interview that includes:
two meal pattern questionnaires based on validated forms(44,45),
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and a short FFQ that is amodified and validated version(46). The first
of them was a participant-identified approach(47) used to define
eating occasions (EO), in which the participants were asked to
describe how they usually ate on an ‘ordinary’ day, specifying
time for meal, meal duration and choosing the type of meal best
corresponding to their ownmeal. Two different meal types were
defined: main meal and light meal/snack meal. The aim was to
identify all EO, even those consisting only of a drink. In the
instructions, subjects were reminded to include snacks and other
light meals and that they could have several main meals during a
day. All types of meals were referred to as ‘meals’ in the text.
From data on time for meal and meal duration, number of EO
per day and spacing of EO (mean time betweenmeals, i.e. break-
fast, lunch and dinner) were calculated. This questionnaire also
included information on the presence of others at a meal (eat
alone v. with others or depending on the occasion).

The second meal pattern questionnaire was a time-of-day
approach(47) and was used to describe frequency of EO (less
than weekly, 1–2 times/week, 3–4 times/week, 5–6 times/week,
every day). This approach defines meals according to the time-
of-day inwhich foodwas consumed. Explicitly, a ‘meal’ has been
defined as the largest EO (breakfast, lunch and dinner), with
smaller EO considered as light meals/snack meals (mid-morn-
ing, afternoon, after dinner and mid-night snacks).

A meal pattern score, incorporating the eight variables
studied in this section (number of EO per day; interval
between meals; breakfast skipping; eating breakfast, lunch
and dinner alone v. with others; breakfast duration; and
lunch/dinner duration) and assigning a score (from 0 to 1)
to each one, was constructed. We used as a model two scores
designed previously by other authors(48,49). Each variable of
the present score was compared with the established recom-
mendations to prevent overweight/obesity, when these were
available, or on current evidence in the general population.
Detailed information on the operationalisation of our score
can be found in Table 1. The total meal pattern score ranged
from 0 to 8, with higher scores indicating greater concordance
with the recommendations.

In the short FFQ, the students were first asked whether they
consume each specific item. If the participants affirmed
consumption, theywere asked about the usual frequency of con-
sumption (daily, weekly or monthly) of one standard serving(63).
The daily intakes of each food item were determined based on
the average consumption frequency and the amount of each
food item consumed. For items that included several foods, each
food’s contribution was estimated with weighting coefficients
obtained from the usual consumption data(64). Additionally, an
open question was added with the objective of identifying foods
that were not included in the short FFQ, such as soya products.
When a food was written in the open questionnaire, we also
asked how often they consumed it.

All food items that were consumed were entered into DIAL
for Windows(65), a type of dietary assessment software, to esti-
mate energy and nutrient intake (these results are part of an
article under revision; unpublished results). From the data
obtained on food groups, energy and nutrient intake, adherence
to food-based dietary guidelines was evaluated. For this end, we
used two diet quality indices: the Healthy Eating Index-2010

(HEI-2010)(56) and the MedDietScore (MDS)(66). The former
index is a measure of diet quality used to assess how well a
set of food items aligns with key recommendations of the
Dietary Guidelines for Americans. Although specific to US
dietary guidelines, the HEI-2010 has been widely used in
European populations and even in studies involving
European university students(67) which allows us to compare
results. We used HEI-2010 instead of HEI-2015 for many rea-
sons. First, HEI-2010 has been applied previously with
UPV/EHU students and with other university student popula-
tions(67), which allows us to establish comparisons with these
data sets. A second reason is that HEI-2010 includes assess-
ment of alcohol consumption (within the ‘empty calories’ com-
ponent), while HEI-2015 does not include it. The HEI-2010 consists
of twelve components, including nine on adequacy and three on
moderation that are scored per 1000 kcal. The theoretical range
of the HEI-2010 is from 0 to 100. We scored data with the simple
HEI-scoring algorithm method.

The other quality index used, the MDS is an index that esti-
mates the level of adherence to the MD pattern and is associated
with biomarkers of CVD risk(57). This score has elevenmain com-
ponents; each was scored separately but not by energy. For the
consumption of foods considered to deviate from this dietary
pattern, the scores were assigned on a reverse scale (scores 5
to 0). The total score (sum) ranges between 0 and 55. Higher val-
ues of this score indicate greater adherence to the MD pattern.
These two diet quality indices were incorporated into the meal
pattern score to construct the diet total score (Table 1). The
weight of each indexwas estimated taking into account the num-
ber of items within each one (HEI-2010 consists of twelve com-
ponents and MDS of eleven).

Lifestyle (different from diet)

The PA (type of activity, d/week and time/d) and sedentary
behaviours (time spent sitting) related datawere registered through
the International Physical Activity Questionnaire in its short-form
version(58). Results of PA were analysed according to the
International Physical Activity Questionnaire scoring protocol(58)

that establishes three categories (low, moderate and high).
The self-reported sleep duration per night was ascertained by

the following question: ‘On an average school night, how
many hours of sleep do you get?’(68). In addition, information
about alcohol consumption was registered using the ques-
tions from the National Health Survey(68). Moreover, the short
FFQ included specific questions about the frequency of intake
of alcoholic beverages: beer, wine, cider, aperitif with alcohol
and liquor. The alcohol consumption data are expressed
as grams of alcohol and standard drink units (SDU) per
week(69). In the present study, we used the SDU defined for
Spain (one SDU is equivalent to 10 g of alcohol). With this
information, the participants were categorised into abstemi-
ous, moderate consumption and high consumption categories
according to the Spanish Society of Community Nutrition cri-
teria, which considers moderate drinking up to one SDU per d
for women and up to two SDU per d for men(61).

A lifestyle score, incorporating the five analysed variables in
this section, was constructed (Table 1). Established risk factors of
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obesity (PA level and time spent sitting) were given more points
on the score than emerging risk factors(70,71). We have not
included smoking habit in the lifestyle score because the rela-
tionship between smoking and obesity is confusing(72,73). The
total score ranged from 0 to 3, with higher scores indicating
greater concordance with the recommendations. Finally, a
healthy lifestyle score derived from the diet total score and the
lifestyle score was estimated. This last score ranged from 0 to
34 points, with the higher score reflecting adherence to lifestyles
recommendations.

Statistical analysis

The data were analysed using SPSS forWindows (version 22.0,
SPSS Inc.) and are reported as the mean values, standard

deviation (SD) and frequencies. All analyses were conducted
separately for male and female students because of their
differences in lifestyle behaviours(19). All the results were
weighted to ensure representativeness of the UPV/EHU uni-
versity students’ population using weighting coefficients pro-
vided by the list of students enrolled in 2012/2013(74). The
symmetry of the distribution of the continuous variables
was determined by a Kolmogorov–Smirnov–Lilliefors test.
Differences in variables were assessed with the Kruskal–
Wallis H-test and associations between scores and indices
with Spearman’s correlations (the variables were not normally
distributed, even after logarithmic transformation, due to data
being weighted and the large sampling size; thus, small devi-
ations rendered the variables not normally distributed).
Categorical variables were analysed using χ2 tests.

Table 1. Diet and lifestyle score construction

Score Variables Operationalisation Scoring (point)

Meal pattern (0–8 points) No. of EO per d(50) Adequate (5–7 EO/d) 1
Barely adequate (3–4 EO/d) 0·5
Inadequate (<3 or >7 EO/d) 0

Interval between meals(50) Adequate (120–210 min) 1
Barely adequate (210–300 min) 0·5
Inadequate (<120 or >300 min) 0

Breakfast skipping(51) Never (eating breakfast 5–7 d/week) 1
Sometimes (eating breakfast 3–4 d/week) 0·5
Daily or almost daily (eating breakfast≤ 2 d/week) 0

Eating breakfast alone v. with others(52) With others 1
Depending on the occasion 0·5
Always alone* 0

Eating lunch alone v. with others(53) With others 1
Depending on the occasion 0·5
Always alone 0

Eating dinner alone v. with others(53) With others 1
Depending on the occasion 0·5
Always alone 0

Breakfast duration(54,55) Adequate (≥15 min) 1
Barely adequate (≥7 and <15 min) 0·5
Inadequate (<7 min) 0

Lunch/dinner duration(55) Adequate (≥30 min) 1
Barely adequate (≥15 and <30 min) 0·5
Inadequate (<15 min) 0

Diet total (Meal pattern scoreþ
HEI-2010þMDS) (0–31 points)

HEI-2010, classification(56) Good (score > 80) 12
Need improvement (score 51–80) 6
Poor (score <51) 0

MDS, classification(57) High adherence (> 35) 11
Intermediate adherence (≥18 and ≤34) 5·5
Low adherence (0–18) 0

Lifestyle (0–3 points) PA level(58) High 1
Moderate 0·5
Low 0

Sitting time(59,60) Adequate (≤3·3 h/d)† 1
Barely adequate (>3·3 and ≤7·5 h/d) 0·5
Inadequate (>7·5 h/d) 0

Alcohol consumption(49,61) Abstemious 0·5
Moderate consumption 0·25
High consumption 0

Sleep duration per night(49,62) Adequate (7–8 h/d) 0·5
Barely adequate (6–7 or 8–10 h/d) 0·25
Inadequate (<6 or >10 h/d) 0

EO, eating occasions; HEI-2010, Healthy Eating Index-2010; MDS, MedDietScore; No., number; PA, physical activity.
* In the case of participants who skipped breakfast> 4 d/week, the score assigned to have breakfast alone or with others and to length of breakfast was 0.
†We used the cut-off of ≤3·3 h/d of sitting time on the basis of studies suggesting that longer duration incurred a greater risk of CVD.

Lifestyles and overweight/obesity in students 917

https://doi.org/10.1017/S0007114521001483  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0007114521001483


Finally, to analyse the possible associations between the var-
iables of the healthy lifestyle score and risk of excess adiposity,
binary logistic regressions adjusted to age and daily energy
intake were performed. The 95 % CI were calculated and
Wald’s test used for comparison of the OR. All the variables of
the healthy lifestyle score were dichotomised considering, on
the one hand, the healthiest category and, on the other, the inter-
mediate and the least healthy; except for ‘sitting time’ variable in
which the categories were: adequateþ barely adequate v. inad-
equate, because the frequency for the healthiest category was
very low. All tests were two-tailed, and P-values<0·05were con-
sidered statistically significant.

Results

Regarding to BF classification results, 14·4 % of the target pop-
ulation was classified as excessive, the prevalence of exces-
sive BF being higher in men (16·1 %) than in women
(13·3 %) (P < 0·001). On the other hand, the percentage of stu-
dents who resided with parents was 53·2 %. Concerning the
person responsible for food shopping and cooking, more than
half of the students indicated that their parents were respon-
sible people, 56 % for food shopping and 53·3 % for food
cooking. There were sex differences in the last three analysed
variables, being higher the percentage of women who lived
with parents than in men (61·5 % v. 47·5 %, P < 0·001).
However, women were more likely than men to be the person
responsible for buying and preparing food (36·6 % v. 34·0 %
for food shopping; and 38·3 % v. 35·8 % for food cooking;
P < 0·001 in both variables).

Diet and lifestyle (different from diet) characteristics by sex
are shown in online Supplementary Table S1. Compliance
with dietary recommendations in the studied population,
according to sex, is described in Table 2. Between 40·3 and
50·1 % of the participants had an adequate number of EO
daily, interval between meals, time spent on breakfast and/
or lunch/dinner. Sex differences were found for all these var-
iables analysed. The percentage of men who had an adequate
number of EO daily, interval between meals and never
skipped breakfast was higher than in women, whereas
women showed a significantly higher adequacy of time spent
on breakfast and on lunch/dinner compared with men
(P < 0·001).

In addition, there was a significant correlation between the
meal pattern score and HEI-2010 (Spearman’ rho, 0·145,
P< 0·001 for the total sample; 0·161, P< 0·001 for women;
and 0·114, P < 0·001 for men), and between the meal pattern
score and MDS (Spearman’ rho, 0·096, P < 0·001 for the total
sample; 0·149, P < 0·001 for women; and 0·089, P < 0·001 for
men). Along these lines, the average scores for MDS and HEI-
2010 were higher in subjects who meet the recommendations
for each of the variables of meal pattern score v. those who did
not (online Supplementary Table S2). In addition, the average
scores for meal pattern and the diet total score were higher in
students who did not live with parents than in those who live
with them (meal pattern score: ‘living with parents’ 5·4 (1·1),
‘living with others’ 5·5 (1·4), P < 0·001; diet total score; ‘living

with parents’ 20·7 (4·8), ‘living with others’ 21·0 (4·7),
P < 0·001).

Results of compliance with lifestyle (different from the diet)
recommendations in the target population are presented in
Table 3. Students were characterised by having a moderate PA
level, an inadequate time spent sitting, being moderate drinkers
and having an adequate time spent sleeping. The percentage of
men who had a high PA level and a moderate consumption of
alcohol was higher than women (P< 0·001), and the average
lifestyle score was higher in men than women (P< 0·001),
whereas women showed a significantly higher adequacy of time
spent sleeping compared with men (P< 0·001). Regarding
smoking habits, 81·7 % were non-smokers/ex-smokers, the pro-
portion of non-smokers/ex-smokers being higher for men than
for women (86·9 v. 78·1 %, P< 0·001).

Positive and significant correlations were found between
the diet total score and the lifestyle score in the total sample
(Spearman’ rho = 0·096, P < 0·001), as well as in both sexes
(men, rho= 0·209, P < 0·001; and women, rho = 0·105,
P < 0·001). The analysis of contingency tables between varia-
bles of the diet total score and the lifestyle score showed that
students who meet the recommendations related to number
of EO daily were more likely to have a high PA level
(χ2 = 413·6, P < 0·001), prolonged sitting times (χ2 = 82·6,
P < 0·001), moderate intakes of alcohol (χ2 = 301·7,
P < 0·001) and be non-smokers (χ2 = 263·2, P< 0·001). And
those who meet the recommendations for the interval between
meals and for time spent on breakfast were more likely to have
a high PA level (χ2= 45·0, P < 0·001 and χ2 = 43·6, P< 0·001,
respectively) and an optimal sleep duration (χ2 = 593·5,
P < 0·001 and χ2 = 352·4, P < 0·001, respectively).

Themean score of the healthy lifestyle score for the total sam-
plewas 22·2 (4·8), being higher inwomen than inmen (22·7 (4·9)
v. 21·3 (4·5), P< 0·001). In addition, subjects with non-excess BF
had a higher average score on the healthy lifestyle than those
with excess BF (22·4 (4·7) v. 21·3 (5·0), P< 0·001). Dividing
the population, according to BF% classification, there were
differences in favour of those who did not have excessive BF
in adequacy of number of EO daily, interval between meals
and time spent on breakfast (P< 0·001) (Table 4). On the other
hand, people without excess BF had higher PA level, lower
consumption of alcohol, a higher adequacy of sleep duration
than those with excess BF (P < 0·001) (Table 5). Analysis of
lifestyle according to BF by sexes showed similar results,
except for PA level, adequacy of recommendations for sitting
time and the average lifestyle score among women. In relation
to smoking habit, the percentage of men smokers with exces-
sive BF% (17·3 %) was higher than those without excessive BF
(12·6 %) (P < 0·001), whereas the opposite happened in
women smokers (22·2 % with normal BF% v. 20·1 % with
excessive BF%, P = 0·03).

The proportion of students with excessive BF% who did not
live with parents was higher than those who live with parents,
although the differences were not significant (14·7 % v.
14·2 %, P = 0·28). Among men, the following variables
were associated with excess BF (from largest to smallest mag-
nitude of effect in the model 2): a moderate/low PA level (OR:
3·77, P < 0·001), breakfast skipping (OR: 3·66, P < 0·001), a
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non-adequate breakfast duration (OR: 1·58, P < 0·001) and
number of EO (OR: 1·43, P < 0·001), and eating breakfast
alone or depending on the occasion (sometimes alone/some-
times with others) (OR: 1·37, P < 0·001) (Table 6). Among
women, a low MDS, a moderate/high alcohol consumption
(OR: 2·23, P < 0·001), a non-adequate sleep duration (OR:
1·72, P < 0·001), eating breakfast and lunch alone or depend-
ing on the occasion were associated with excess BF (variables
ordered from largest to smallest magnitude of effect) (OR:
1·47, P < 0·001; OR: 1·42, P < 0·001, respectively) (Table 6).

Discussion

In this representative sample of university students, the preva-
lence of overweight/obesity, according to BF%, was 14·4 %,
which was lower than in other studies involving university
students(4,7–12), but higher than those from Basque Health
Survey(75). It should be noted that our study compared with
those mentioned formerly used BF% as diagnostic criteria to
identify cases with overweight/obesity, and thus, the results
between the studies are not directly comparable. In agree-
ment with results of the Italian(76) and other Spanish university

Table 2. Compliance with dietary recommendations by sex in the population under study: students of the University of the Basque Country (UPV/EHU),
EHU12/24 study
(Mean values and standard deviations, percentages)

Total (n 26 165) Men (n 10 607) Women (n 15 558)

P*Mean or % Mean or % Mean or %

No. of EO daily, %
Adequate 50·1 50·5 49·8
Barely adequate 48·9 48·3 49·3
Inadequate 1·0 1·1 0·9 0·04

Interval between meals, %
Adequate 41·0 41·4 40·6
Barely adequate 46·6 45·4 47·4
Inadequate 12·4 13·2 12·0 0·001

Breakfast skipping, %
Never 90·7 91·9 89·9
Sometimes 5·2 5·7 4·9
Daily or almost daily 4·0 2·4 5·1 <0·001

Eating breakfast alone v. with others, %
With others 22·5 14·3 28·0
Depending on the occasion 16·4 13·5 18·3
Always alone 61·2 72·2 53·7 <0·001

Eating lunch alone v. with others, %
With others 65·5 62·9 67·4
Depending on the occasion 16·9 13·7 19·1
Always alone 17·6 23·5 13·5 <0·001

Eating dinner alone v. with others, %
With others 76·1 71·9 79·0
Depending on the occasion 12·0 14·2 10·4
Always alone 11·9 13·9 10·5 <0·001

Breakfast duration, classification, %
Adequate 40·3 38·2 41·9
Barely adequate 39·7 38·4 40·6
Inadequate 20·0 23·5 17·5 <0·001

Lunch/dinner duration, classification, %
Adequate 42·2 35·4 46·9
Barely adequate 55·6 62·0 51·3
Inadequate 2·2 2·6 1·9 <0·001

HEI-2010, classification, %†
Good 24·6 19·4 28·2
Needs improvement 75·4 80·6 71·8 <0·001

MDS, classification, %
High adherence 43·5 37·1 47·9
Intermediate adherence 56·4 62·7 52·1
Low adherence 0·1 0·2 – <0·001

Meal pattern score‡ (0–8 points) <0·001
Mean 5·5 5·3 5·6
SD 1·2 1·2 1·2

Diet total score§ (0–31 points) <0·001
Mean 20·8 20·0 21·4
SD 4·7 4·4 4·8

EO, eating occasions; No., number; HEI-2010, Healthy Eating Index; MDS, MedDietScore.
* Sex differences.
† None of the participants was classified as poor (<51 points).
‡Meal pattern score included the following variables: no. of EO daily, interval between meals, breakfast skipping, time spent on breakfast and time spent on meals.
§ Diet total score: meal pattern scoreþHEI-2010þMDS.
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students(37), we registered a higher prevalence of excessive BF
in men than in women (P < 0·001).

Concerning the meal patterns, nearly half of the target pop-
ulation had an adequate number of EO daily, spacing of EO
and meal duration. The average scores for meal pattern and diet
total were higher than the mean value of these scales (5·5 out of
8 and 20·8 out of 31, respectively). Surprisingly, a high meal pat-
tern and the diet total score were obtained in students who did
not live with parents than those who do. However, other authors
observed that students who live with their parents have healthier
eating habits than those living on-campus(21). Some studies have
suggested that different meal patterns are related to overall diet
quality, with the most consistent finding being an inverse rela-
tionship between breakfast skipping and diet quality(47).
Although little research has looked at the how other variables
of meal pattern influence diet quality, the findings in this work
showed that all variables of the meal pattern score were asso-
ciated with diet quality. A possible explanation for these
results is that probably a better meal pattern implies a higher
food variety and dietary diversity, together with a higher
choice of healthy foods than empty foods and therefore, a
higher diet quality.

On the other hand, UPV/EHU female students followedmore
adequate dietary habits than men, taking more time on meals,
eating generally with others and having a higher quality of diet.
These results are consistent with findings reported in previous
studies(22) and probably related to the fact that womenwere gen-
erally more prone than men to make conscious efforts to try to
eat a healthy diet(77). On the other hand, male students of the
present study were more likely to have an adequate interval

between meals, as well as an adequate number of EO/d and
too usually eat breakfast, as compared with women. The sex
differences in the interval betweenmeals could be related to dis-
crepancies in the distribution of energy intake throughout the
day, as other authors have pointed out(78).

In relation to lifestyles (different from diet), the population
under study was characterised by having a moderate PA level,
an excessive time spent sitting, being moderate drinkers and
non-smokers/ex-smokers and having an adequate time spent
sleeping. UPV/EHUmale students had better lifestyles thanwomen
with regard to PA, drinking behaviour and smoking. However,
female students presented a higher adequacy of sleeping hours
compared with men (P< 0·001). The sex difference observed
in the PA level was similar to that of other studies(21,79).
Nevertheless, sex differences in the alcohol consumption
and smoking habits were not in agreement with those previ-
ously published(21,80). These discrepancies could be due to
methodological reasons and to changes in the consumption
pattern by sex(81).

On the other hand, positive and significant correlations were
found between the diet total score and the lifestyle score, with
the most consistent finding being a direct relationship between
an adequate number of EO daily and a high PA level, prolonged
sitting times, moderate intakes of alcohol and being non-smok-
ers; and between an adequate interval between meals and
breakfast duration and a high PA level and an optimal sleep dura-
tion. These results agree with those of other authors(3,37), who
have shown that less healthy food habits are combined with a
cluster of less healthy lifestyle factors (e.g. smoking, high alcohol
consumption and low PA level).

In addition, subjects with excess BF had a lower average
score on the healthy lifestyle scale than those with non-excess
BF (P< 0·001). Students with excess BFweremore likely to have
an inadequate: number of EO daily, interval between meals and
breakfast duration; omitting breakfast, eating alone, have a low
score for MDS, meal pattern and diet total (P< 0·001). Regarding
the number of EO and breakfast duration, our findings agreed
with those reported by Shang et al.(82), who showed that eating
more frequently and slowly independently leads to a lower risk
of overweight/obesity.

Moreover, there is strong evidence of an association
between breakfast skipping and overweight/obesity, regard-
less of age, sex, cultural and economic conditions(51). With
respect to patterns of eating alone in relation to the risk of
overweight/obesity, our results agree with the results of
Lee(83). In this sense, it should be remembered that the asso-
ciation of social relationships with diet quality is well charac-
terised in the literature(28).

Some studies have shown that, in general, people with over-
weight/obesity are more likely to have unhealthy lifestyles (e.g.
insufficiently physically active, sedentary behaviours, binge
drinking, smoking and sleeping time)(4,84). These results are con-
sistent with the finding of our work, in which students with
excess BF had a low-moderate PA level, a moderate-high con-
sumption of alcohol, a higher sitting time and a lower time spent
sleeping than those with a normal BF% (P< 0·001). In this study,
excess BF has associated with different variables of the healthy
lifestyle score inmen thanwomen. Amongmen, amoderate/low

Table 3. Compliance with lifestyle (different from diet) recommendations
by sex in the population under study: students of the University of the
Basque Country (UPV/EHU), EHU12/24 study
(Mean values and standard deviations, percentages)

Total
(n 26 165)

Men
(n 10 607)

Women
(n 15 558)

P*Mean or % Mean or % Mean or %

PA level, %
High 24·1 40·7 12·7
Moderate 59·9 51·5 65·8
Low 16·0 7·8 21·5 <0·001

Sitting time, classification, %
Adequate 0·8 1·2 0·6
Barely

adequate
48·0 46·9 48·8

Inadequate 51·1 51·9 50·6 <0·001
Alcohol consumption, classification, %
Abstemious 15·3 14·2 16·1
Moderate 58·6 72·7 49·0
High 26·0 13·1 34·8 <0·001

Sleep duration per night, classification, %
Adequate 62·0 61·1 62·6
Barely

adequate
33·8 33·5 34·0

Inadequate 4·2 5·3 3·4 <0·001
Lifestyle score (0–3 points)
Mean 1·4 1·5 1·3 <0·001
SD 0·5 0·5 0·5

PA, physical activity.
* Sex differences.
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PA level, breakfast skipping, a non-adequate breakfast duration
and number of EO and eating breakfast alone or depending on
the occasion; and among women, a low MDS, a moderate/high
alcohol consumption, a non-adequate sleep duration, eating
breakfast and lunch alone or depending on the occasion were
associated with excess BF. The largest effects (magnitudes of

ORs) were found for the variables breakfast skipping and PA
level in men, and for adherence to the Mediterranean diet
in women.

In general, these sex differences observed here could be due
to the fact that women aremore likely to find healthy eatingmore
important(85), and therefore, they followed more adequate

Table 4. Compliance with dietary recommendations according to body fat (BF) classification in the population under study: students of the University of the
Basque Country (UPV/EHU), EHU12/24 study
(Mean values and standard deviations, percentages)

Total (n 26 165) Men (n 10 607) Women (n 15 558)

Normal
BF%

(n 22 391)

Excessive
BF%

(n 3375)

P*

Normal
BF%

(n 8902)

Excessive
BF%

(n 1705)

P*

Normal
BF%

(n 13 489)

Excessive
BF%

(n 2069)

P*
Mean
or %

Mean
or %

Mean
or %

Mean
or %

Mean
or %

Mean
or %

No. of EO daily, %
Adequate 51·1 44·0 53·1 36·9 49·8 49·7
Barely adequate 48·1 53·7 45·5 63·1 49·9 45·9
Inadequate 0·7 2·4 <0·001 1·4 0·0 <0·001 0·3 4·4 <0·001

Interval between meals, %
Adequate 41·2 39·5 42·0 38·1 40·7 40·5
Barely adequate 47·9 38·7 46·6 39·3 48·8 38·3
Inadequate 10·9 21·8 <0·001 11·4 22·6 <0·001 10·6 21·2 <0·001

Breakfast skipping, %
Never 91·8 84·5 94·2 79·8 90·2 88·4
Sometimes 4·4 10·3 3·6 16·8 4·9 4·9
Daily or almost daily 3·8 5·2 <0·001 2·2 3·5 <0·001 4·9 6·7 0·003

Eating breakfast alone v. with others, %
With others 23·5 16·0 14·9 11·0 29·2 20·0
Depending on the occasion 16·2 17·6 12·7 17·7 18·4 17·5
Always alone 60·3 66·4 <0·001 72·3 71·3 <0·001 52·3 62·5 <0·001

Eating lunch alone v. with others, %
With others 66·6 59·0 62·8 63·2 69·2 55·6
Depending on the occasion 16·7 18·1 14·4 9·8 18·2 24·9
Always alone 16·7 22·9 <0·001 22·8 27·1 <0·001 12·6 19·5 <0·001

Eating dinner alone v. with others, %
With others 76·4 74·6 72·7 67·6 78·8 80·4
Depending on the occasion 12·2 10·7 14·7 11·5 10·5 10·0
Always alone 11·4 14·7 <0·001 12·6 20·9 <0·001 10·7 9·5 0·19

Breakfast duration, classification, %
Adequate 40·9 37·1 39·8 29·9 41·6 43·4
Barely adequate 40·2 36·5 37·2 44·3 42·2 29·6
Inadequate 18·9 26·4 <0·001 23·0 25·8 <0·001 16·1 27·0 <0·001

Lunch/dinner duration, classification, %
Adequate 42·3 41·7 34·0 42·6 47·8 40·9
Barely adequate 55·5 56·3 62·9 57·4 50·6 55·4
Inadequate 2·2 2·0 0·61 3·1 – <0·001 1·6 3·7 <0·001

HEI-2010 classification, %†
Good 24·9 22·8 20·6 12·9 27·7 30·8
Needs improvement 75·1 77·2 0·004 79·4 87·1 <0·001 72·3 69·2 0·004

MDS classification, %
High adherence 45·0 34·8 38·4 30·3 49·4 38·6
Intermediate adherence 54·9 65·2 61·4 69·7 50·6 61·2
Low adherence 0·1 – <0·001 0·2 – <0·001 – – <0·001

Meal pattern score‡ (0–8 points) <0·001 <0·001 <0·001
Mean 5·5 5·1 5·3 5·0 5·7 5·3
SD 1·2 1·4 1·2 1·3 1·2 1·5

Diet total score§ (0–12 points) <0·001 <0·001 <0·001
Mean 21·0 19·9 20·2 18·9 21·5 20·8
SD 4·6 5·0 4·4 4·1 4·7 5·5

BF, body fat; No., number; EO, eating occasions; HEI-2010, Healthy Eating Index; MDS, MedDietScore.
* Differences between normal BF and excess BF.
† None of the participants was classified as poor (<51 points).
‡Meal pattern score included the following variables: no. of EO daily, interval between meals, breakfast skipping, time spent on breakfast and time spent on meals.
§ Diet total score: meal pattern scoreþHEI-2010þMDS.
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dietary habits than men, eating a greater number of EO daily,
skipping fewer breakfasts, taking more time on those meals,
and they had a better diet quality, as other authors have high-
lighted(22). With respect to other lifestyles such as PA, probably
cultural practices and childhood habits can be associated with a
higher PA level in men than women(86).

Contrary to what one might expect, UPV/EHU men students
with excess BF were more likely to have an adequate lunch/din-
ner duration and to be abstemious and women students with
excess BF were more likely to have an adequate sitting time, a
highHEI-2010 and a high PA level. These results could be related
to adoption of healthy behaviours for weight loss (e.g. eating less
or different food, or exercising to lose weight)(87). Contradictory
results were obtained in women for the two diet quality indices
estimated, this result could be related to discrepancies in con-
structs and scoring criteria of diet quality indices used.

The findings of the study should be considered within the
context of its limitations. First, recall bias inherent in a conven-
ience sample cannot be ruled out. The decision to participate or
not may have been influenced by several factors, including
social, educational and health conditions, which may again cor-
relate with outcome risk factors. Second, self-reports of the
behaviours may be subject to social desirability bias; thus, the
findings may be under or overestimated. Despite that, previous
validation studies indicate that the self-reported information, for
example, those related to diet, is reported with sufficient accu-
racy for use in epidemiology analysis(88). It should be noted that
we used previously well-proven or validated questionnaires.
Third, the study was based on a large survey that included a

face-to-face interview and anthropometric measurements; thus,
the considerable length of each assessment may have influenced
answers and response rate. To avoid this, the majority of assess-
ments were conducted over 2 d to ensure adequate concentra-
tion while answering the questions and to promote the
participation. Finally, fourth, the design itself was cross-sectional
so causal conclusions cannot be drawn from the behaviour fac-
tors selected. In future research, a cohort of students will be fol-
lowed to assess what effect the university environment has on
their health behaviours.

The main strength of this work compared with other
studies(89) is that we used the %BF instead of BMI as a diagnostic
criterion for overweight/obesity, in order to avoid both false pos-
itives and negatives. In addition, the set of protocolisedmeasure-
ments used in this study generated a large amount of data
regarding behavioural determinants of overweight/obesity and
interrelationships among them, in a community of university
students.

Conclusions

The results of this study suggest that certain unhealthy lifestyle
behaviours coexist, interact and increase the risk of over-
weight/obesity in this population. The sex-specific differences
in risk factors of excess adiposity have important implications
for interventions for primary prevention of obesity within this
environment. Further studies are needed to confirm the complex
interconnection between underlying factors of overweight/
obesity.

Table 5. Compliance with lifestyle recommendations according to body fat (BF) classification in the population under study: students of the University of the
Basque Country (UPV/EHU), EHU12/24 study
(Mean values and standard deviations, percentages)

Total (n 26 165) Men (n 10 607) Women (n 15 558)

Normal BF%
(n 22 391)

Excessive BF%
(n 3375)

P*

Normal BF%
(n 8902)

Excessive BF%
(n 1705)

P*

Normal BF%
(n 13 489)

Excessive BF%
(n 2069)

P*Mean or % Mean or % Mean or % Mean or % Mean or % Mean or %

PA level, %
High 25·1 17·9 44·9 18·6 12·0 17·2
Moderate 58·6 68·2 48·0 69·7 65·6 67·0
Low 16·3 13·9 <0·001 7·1 11·7 <0·001 22·4 15·8 <0·001

Sitting time, classification, %
Adequate 1·0 – 1·4 – 0·7 –
Barely adequate 47·8 49·1 48·3 40·1 47·5 56·8
Inadequate 51·2 50·9 <0·001 50·3 59·9 <0·001 51·8 43·2 <0·001

Alcohol consumption, classification, %
Abstemious 15·5 14·6 13·5 17·8 16·8 12·0
Moderate 59·0 56·8 73·9 66·8 49·1 48·5
High 25·6 28·7 <0·001 12·6 15·5 <0·001 34·1 39·5 <0·001

Sleep duration per night, classification, %
Adequate 63·3 54·2 61·8 57·8 64·4 51·3
Barely adequate 32·5 41·3 33·2 35·3 32·1 46·2
Inadequate 4·1 4·5 <0·001 5·0 6·9 <0·001 3·5 2·6 <0·001

Lifestyle score (0–5 points) <0·001 <0·001 0·001
Mean 1·4 1·3 1·6 1·4 1·3† 1·3†
SD 0·5 0·5 0·5 0·4 0·5 0·5

PA, physical activity.
* Differences between normal BF and excess BF.
† Differences were found between women with normal BF% and with excessive BF% (1·29 (0·46); 1·33 (0·47)).
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Table 6. Factors related to diet and lifestyles associatedwith an increased risk of excess body fat (BF) in the population under study: students of theUniversity
of the Basque Country (UPV/EHU), EHU12/24 study
(Odds ratio and 95 % confidence intervals)

Variables*

Model 1† Model 2†

OR 95% CI P OR 95% CI P

Men (n 10 607)
No. of EO daily

Barely adequate/Inadequate 2·08 1·86, 2·32 <0·001 1·43 1·27, 1·61 <0·001
Interval between meals

Barely adequate/Inadequate 1·26 1·13, 1·41 <0·001
Breakfast skipping

Sometimes/Daily or almost daily 4·92 4·22, 5·74 <0·001 3·66 3·02, 4·44 <0·001
Eating breakfast alone v. with others

Alone/Depending on the occasion 1·36 1·15, 1·61 <0·001 1·37 1·14, 1·63 0·001
Eating lunch alone v. with others

Alone/Depending on the occasion 1·01 0·91, 1·13 0·82
Eating dinner alone v. with others

Alone/Depending on the occasion 1·25 1·11, 1·39 <0·001
Breakfast duration

Barely adequate/Inadequate 1·59 1·42, 1·78 <0·001 1·58 1·39, 1·79 <0·001
Lunch/dinner duration

Barely adequate/Inadequate 0·71 0·64, 0·79 <0·001 0·60 0·53, 0·68 <0·001
HEI-2010

Needs improvement 1·81 1·55, 2·10 <0·001
MDS

Low adherence 1·54 1·38, 1·73 <0·001
PA level

Moderate/Low 4·00 3·50, 4·56 <0·001 3·77 3·28, 4·33 <0·001
Sitting time

Inadequate 1·44 1·29, 1·60 <0·001
Alcohol consumption

Moderate/High 0·71 0·61, 0·81 <0·001 0·51 0·44, 0·60 <0·001
Sleep duration per night

Barely adequate/Inadequate 1·20 1·08, 1·33 0·001
Women (n 15 558)
No· of EO daily

Barely adequate/Inadequate 1·03 0·94, 1·13 0·53
Interval between meals

Barely adequate/Inadequate 1·06 0·97, 1·17 0·22
Breakfast skipping

Sometimes/Daily or almost daily 1·16 1·00, 1·34 0·05
Eating breakfast alone v. with others

Alone/Depending on the occasion 1·79 1·59, 2·01 <0·001 1·47 1·29, 1·66 <0·001
Eating lunch alone v. with others

Alone/Depending on the occasion 1·81 1·65, 1·99 <0·001 1·42 1·27, 1·58 <0·001
Eating dinner alone v. with others

Alone/Depending on the occasion 0·91 0·81, 1·02 0·09
Breakfast duration

Barely adequate/Inadequate 0·94 0·86, 1·04 0·24
Lunch/dinner duration

Barely adequate/Inadequate 1·33 1·21, 1·46 <0·001 1·31 1·18, 1·44 <0·001
HEI-2010

Needs improvement 0·86 0·78, 0·96 0·004 0·52 0·46, 0·59 <0·001
MDS

Low adherence 1·60 1·45, 1·76 <0·001 2·34 2·09, 2·62 <0·001
PA level

Moderate/Low 0·64 0·57, 0·73 <0·001 0·59 0·51, 0·67 <0·001
Sitting time

Inadequate 0·72 0·65, 0·79 <0·001 0·76 0·69, 0·84 <0·001
Alcohol consumption

Moderate/High 1·45 1·26, 1·67 <0·001 2·23 1·90, 2·61 <0·001
Sleep duration per night

Barely adequate/Inadequate 1·71 1·56, 1·88 <0·001 1·72 1·56, 1·90 <0·001

No., number; EO, eating occasions; HEI, Healthy Eating Index; MDS, MedDietScore; PA, physical activity.
* All the variables were dichotomised considering, on the one hand, the healthiest category (that is the reference category in the regression analysis), and, on the other, the inter-
mediate and the least healthy; except for ‘sitting time’ variable in which the categories were: adequateþ barely adequate v. inadequate because the frequency for the healthiest
category was very low.

†Model 1: effect of each variable adjusted by age and daily energy intake (kcal/d); Model 2: multivariate Wald’s test adjusted by age and energy intake.
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