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Adherence to healthy habits and academic performance in Vocational
Education Students

Adherencia a hábitos saludables y Rendimiento Académico en estudiantes de
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Abstract.The purpose of the present cross-sectional study was to analyze the relationship between adherence to healthy
lifestyles and academic performance in students of different Vocational Education and Training (VET) degrees. Methods: 55
Vocational Education students´ from the Animation and Physical-Sports Activities Course (n 28) and from Dental Pathology
and the Prosthetic Anatomy courses (DPPA) (n 27), were analyzed through the G-PAQ and the KIDMED questionnaires, to
asess their adherence to Physical Activity and to Mediterranean diet. In addition, anthropometric dataand academic qualifications
were correlated. Results: APSA students scored significantly higher in Mediterranean diet adherence, as well as in the number
of minutes of vigorous and moderate intensity aerobic exercise. DPPA students obtained significantly higher values in
sedentary activities. No significant differences were found in the academic performance of both groups. Conclusion: the
practice of PA was positively correlated with a greater adherence to Mediterranean diet. This fact entails a factor of prevention
of cardiovascular and metabolic disease in the future. Thus, the implementation of nutritional education and PA programs for
VET students is suggested.
Keywords: Physical Activity, Mediterranean Diet, Academic Performance, Lifestyle, Students.

Resumen. El objetivo del presente estudio fue analizar la relación entre la adherencia a estilos de vida saludables y el
rendimiento académico en estudiantes de diferentes titulaciones de Formación Profesional (FP). Método: 55 estudiantes del
curso de Animación y Actividades Físico-Deportivas (TAFAD) (n 28) y de los cursos de Patología Dental y Anatomía Protésica
(DPPA) (n 27), fueron analizados a través de los cuestionarios G-PAQ y KIDMED, para valorar su adherencia a la Actividad
Física y a la dieta mediterránea. Además, se correlacionaron datos antropométricos  y calificaciones académicas. Resultados:
Los estudiantes de TAFAD obtuvieron puntuaciones significativamente más altas en la adherencia a la dieta mediterránea, así
como en la cantidad de minutos de ejercicio aeróbico vigoroso y de intensidad moderada. Los alumnos de la DPPA obtuvieron
valores significativamente más altos en actividades sedentarias; no se encontraron diferencias significativas en el rendimiento
académico de ambos grupos. Conclusión: la práctica de AF se correlacionó positivamente con una mayor adherencia a la dieta
mediterránea. Este hecho conlleva un factor de prevención de enfermedades cardiovasculares y metabólicas en el futuro. Por
tanto, se sugiere la implementación de programas de educación nutricional y AF para estudiantes de FP.
Palabras clave: Actividad física, Dieta mediterránea, Rendimiento académico, Estilo de vida, Estudiantes.

Introduction

Physical Activity (PA) has traditionally been related
to the increase in daily energy expenditure derived from
the activation, spontaneously or voluntarily, of the
musculoskeletal system, triggering an increase in the
basal metabolic rate (Claros et al., 2011). The World
Health Organization (WHO) determined that PA was
the key factor to prevent chronic diseases related to
inactivity and sedentary lifestyle (WHO, 2010).
Nevertheless, the 66th United Nations General
Assembly (UNO, 2011), reported that 9 out of 10 deaths
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in Spain occurred due to chronic pathologies such as
diabetes, cardiovascular disease and cancer, all of them
related in some way to physical inactivity. In this sense,
the European Commission evinced that 44% of the
Spanish population never or rarely, practiced PA or any
type of sport (European Comission, 2014). Among
Spanish students´, there is also a worrying prospect,
predominating a low level of sports-physical activity
(Abarca-Sos, Julián Clemente, Murillo, Generelo &
Zaragoza, 2015).

The benefits that PA provides are unquestionable,
so it is the positive relationship that its continued practice
(e.g. aerobic exercise) generates in different
psychological, social or cognitive processes (Estrada et
al., 2016; Stillman, Esteban-Cornejo, Brown, Bender &
Erickson, 2020). At early ages, it is also verified that
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adequate levels of physical activity provide optimal
physiological development during growth stages, help
prevent childhood depressive symptoms (Rothon et al.,
2010) and allow this age population to keep numerous
health benefits (Janssen & LeBlanc, 2010). However, in
last years, sedentary activities have settled down in our
society, mainly in youngsters, which not only generate
a risk of suffering metabolic and cardiovascular early
diseases (Cesa et al. 2015), but also influence negatively
on their cognitive efficacy (Fedewa & Ahn, 2011; Zavala-
Crichton et al., 2020). In this sense, the studies carried
out thus far, indicate that cardiovascular exercise is
possibly the most effective in improving cognitive
function in children and young people (Esteban-Corne-
jo et al. 2014). However, more research is needed to
determine if strength exercise or other specific types
of exercise have the same benefits. In fact, recent
literature indicate that cardiovascular-type PA can
improve certain cognitive aspects in children and
adolescents (Hillman et al. 2014), improving results in
cognitive tests and showing specific structural and
functional adaptations in brain-involved areas within the
cognitive tasks used. Likewise, different studies have
shown an improvement in the results in children and
adolescents as a consequence of performing physical
activity in different mathematical (Ardoy et al. 2014),
competency (Rasberry et al., 2011), attention (Kubesch
et al., 2009) and explicit memory (Chaddock et al.,
2010) tests. In this last study  by Chaddock et al. (2010),
it was demonstrated that those young people with
greater cardiovascular capacity increased the volume
of their hippocampus, and therefore performed better
in the tasks that required explicit memory.

Healthy diet (type, quantity and quality of food eaten)
and regular exercise are the foundations of healthy
lifestyle. The Mediterranean diet represents a
combination of fresh and seasonal food and has
traditionally provided contrasted benefits to human
health (Durá Travé & Castroviejo Gandarias, 2011). Also,
being related with lower incidence of cardiovascular
diseases (Arós & Estruch, 2013; Carrillo Fernández,
Dalmau Serra, Martínez Álvarez, Solà Alberich & Pérez
Jiménez, 2011). Different studies endorse the
consumption of this type of food, rich in antioxidants
and with beneficial properties on the inflammatory
response and endothelial function; also allowing a
decrease in the post-pandrial blood glucose peak, which
would mean a decrease in  the incidence of pathologies
like Diabetes Mellitus (Salas-Salvadó, Rubio, Barbany &
Moreno, 2007). Mediterranean diet, has been also found

effective in prevention and treatment of overweight
and obesity (D’Innocenzo, Biagi & Lanari, 2019). These
chronic conditions represent one of the main epidemics
today, being responsible for other cardiovascular,
metabolic and cancer related diseases (WHO, 2015).
Among Mediterranean diet key factors, we find a great
source of vitamins and water with a low energy density
and even the feeling of fullness provided by the foods
that compose it (mainly fruits and vegetables) (Martinez-
Gonzalez et al. 2015). However, sociological and cultu-
ral changes in recent decades have led to inevitable
changes in food preferences, especially in young people
and adolescents, who favour processed foods that entail
an excess of refined sugars and lead to a considerable
increase in cholesterol (Bollat Montenegro & Durá Travé,
2008).

Questionnaires, are traditional methods for assessing
PA and energy expenditure, specially when it comes to
establishing relationships with subjects´ health and
lifestyle; they also represent low costs and little effort
for the analyzed subject (Ordax & Terrados, 2006).The
G-PAQ (Global Assessment Questionnaire for PA)
assesses PA levels considering 3 points of view:
occupational, related to transportation and physical
activity in free time, embracing various components
such as intensity (measured in METs or metabolic
equivalent), duration (measured in minutes) and
frequency (days of the week). This questionnaire has
been validated to monitor PA in adult subjects from the
health scope (Armstrong & Bull, 2006) The KIDMED
questionnaire on eating habits, has been frequently used
to assess the nutritional status of young subjects (Molina,
2021; Rosado, Fernández & López, 2020).

The multidimensional nature of academic perfor-
mance (AP) hamper its holistic definition, since it co-
mes determined by personal (intrinsic and extrinsic
academic motivation, causal attributions and perceptions
of control), social (family environment, socio-economic
context, cultural capital) and institutional factors (Vargas,
2007). Some authors defend and advocate for the
qualifications as the final expression that defines AP, even
though they explain that it is the result of a multifactorial
process (Dogan, 2015). Likewise, the relationships
between healthy habits and AP, described in some recent
studies (Adelantado-Renau, Jiménez-Pavón, Beltran-
Valls & Moliner-Urdiales, 2019; Iglesias, del Pozo &
López, 2019), suggest the implementation by school
centers of more resources to grant the possibility of
arising students´ physical activity time. In the same way,
previous investigation has linked the participation in
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team sports with the enhance in AP (Mannino et al.,
2019). Thus, on the basis of recent investigation and
evaluating the current perspective of our society, it
seems necessary to implement strategies that involve a
greater amount of physical activity among our young
people (Wald, Muennig, O’Connell & Garber, 2014),
in order to minimize the risk of suffering early diseases,
and at the same time, improve cognitive development
during the learning process.

Given the importance of exercise, and adherecence
to good eating habits in youngsters, the knowledge of
the posible impact of this factors in the AP of students is
far from being extensive. For this reason, the current
research aimed to analyze the relationship between
adherence to healthy lifestyles (including dietary
patterns, and sports practice habits) and the academic
performance in students of different Vocational Education
Programs. The initial hypothesis was that kidmed score,
would correlate positively with students´ PA levels and
qualifications (AP).

Material and Methods

Subjets
The proposed design is observational through cross-

sectional surveys. The sample consisted of fifty-five
students belonging to three different fields of European
University of Madrid´s Vocational Education Training
(VET) Programs. The sample was divided into two
groups according to their field of study: 28 students from
the Animation and Physical-Sports Activities (APSA)
cycle (21±3 years old, 22.59±2.77 BMI), and 27 students
from the Dental Pathology and the Prosthetic Anatomy
(DPPA) education cycles (23±2 years old, 21.79±3.5
BMI). From 62 initial disposed participants, 55 valid
questionnaires were finally collected. The inclusion
criteria were the belonging to the respective education
cycles, aiming to enquire any possible correlations
between healthy lifestyles (including dietary, and PA
habits) and the academic performance. There were no
exclusion criteria for whatever reason: age, health,
occupation, or PA level. A correlational study was
carried out, to relate different variables in connection
with lifestyle and academic performance.

All the analyzed subjects were over 18 years old at
the time of the study and signed the informed consent
(IC) developed for this purpose.

Instruments and Procedure
To collect the information related to the amount of

weekly Physical Activity, the G-PAQ questionnaire
(Global Physical Activity Questionnaire) was used,
which gives validity and reliability to assess the level of
Physical Activity in adult subjects (short-term test–
retest reliability ranged from 0.83 to 0.96) (Herrmann,
Heumann, Der Ananian & Ainsworth, 2013). In this same
document the following questions were attached:

· Age, weight, height.
· Qualification: average mark obtained in the first

quarter of the academic year 2017/18.
· Practice of any team/group sport, at least 2 days

a week.
To collect information regarding adherence to the

Mediterranean diet, the KIDMED questionnaire
(validated for subjects between 6 and 24 years old)
(Serra-Majem et al., 2004) was used. This questionnaire
also details the gender, height and weight of the subjects.

The test analyze 16 items that determine a final
score between 0-12 points (Kidmed index) for adherence
to the Mediterranean diet. A score below 3 is considered
«low adherence»; between 4-7 points, is considered
«moderate adherence»; while a score above 8 is
considered «high adherence» to the Mediterranean diet.
The test scores each item with 0, 1 or -1 points depending
on the answer. It is noteworthy the 4 items that score
negative: «Goes more than once a week to a fast-food
(hamburger)»; «Skips breakfast»; «Has commercially baked
goods o pastries for breakfast», «Takes sweets and candy
several times every day». The rest of the items score 0-
1 points, depending on the answer (yes / no) provided.

Statistic analysis
Statistical analysis was performed with the SPSS 23.0

statistical program. For the analysis of the descriptive
statistics, the value of the Median (Q1-Q3) of each va-
riable were calculated (since the variables met the
nonparametric normality criteria); except for «moderate
PA time» where mean ± SD was calculated. For the
inferential analysis, after checking sample normality
using the Kolmogorov-Smirnov statistic, the differences
between the two groups were calculated. For variables
with a nonparametric distribution, the Mann-Whitney
U test was used. For variables with a parametric
distribution, the T test for independent samples was
used. For the correlational analysis, Spearman’s rho was
used. A confidence level of p <0.05 was set.

Results

After checking normality through the Kolmogorov-
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Smirnov test, all variables except «moderate PA time»
presented a non-normal distribution. Descriptive
analyses are presented in Table 1.

There were significant differences in the average
age of both groups, being higher in the group of DPPA
students. There were no significant differences in both
groups in relation to the grade obtained after the first
quarter of the course that they were studying at the
time of data collection.

Regarding the KIDMED score, which determines
adherence to the Mediterranean diet, we observed
significant differences in both groups; the group of APSA
students obtained a score of 8.00 that determines a high
adherence to the Mediterranean diet. The DPPA course
students, obtained a score of 6.00 (moderate adherence).

APSA students scored significantly higher in
Mediterranean diet adherence, as well as in the number
of minutes of vigorous and moderate intensity aerobic
exercise. DPPA students obtained significantly higher
values in sedentarism.

There were significant differences in both groups in
relation to the number of minutes of vigorous and
moderate intensity aerobic PA, observing far higher
values in both cases in the group of APSA students.
However, this relationship is inverse observing the
results of the number of minutes per week dedicated to
sedentary activities. In this case, DPPA group of students
obtained significantly higher values. Likewise, we

observed significant differences in relation to the weekly
frequency of PA. APSA group obtained significantly
higher values.

Spearman’s rho correlations between the analyzed
variables, are described in Table 2

A significant moderate correlation was observed
between daily time spent in moderate and vigorous PA
and adherence to KIDMED score. A moderate
correlation is observed between moderate and vigorous
PA and adherence to KIDMED score; both correlations
are also statistically significant. It is also worth noting
an inverse correlation between sedentary behavior and
adherence to the Mediterranean diet; this correlation
is also statistically significant.

Discusion

The present research aimed to analyze the
relationship between adherence to healthy lifestyles
(including dietary patterns, and PA) and the academic
performance in students of different Vocational Education
Programs. Our departure hypothesis was partially
confirmed since the kidmed scores correlated with the
time and intensity of PA, though not finding relation
with the academic grades.

In terms of health, WHO implemented several
minimum PA recommendations to the general
population between 18 and 64 years old to prevent and/
or avoid adverse consequences in the medium-long
term. At least 150 minutes (preferably 300) of moderate
aerobic physical activity (3-6 METS) or 75 minutes
(preferably 150) of vigorous aerobic PA (> 6 METS)
per week is underscored (WHO, 2010). In our study,
the subjects analyzed in the APSA course, exceed these
recommendations (405 and 300 minutes of vigorous and
moderate PA/week). However, DPPA students do not
reach these recommended minimums (0 and 110
minutes of vigorous and moderate PA/week), which
means being at health hazard if they maintain this
behavior for at least 3 consecutive months (Ferguson,
2014). In fact, the maintenance of such conducts, would
imply reaching a positive energy balance that can lead,
in the long term, to an increase in the body mass index
(BMI) and the amount of accumulated fat. Both associated
with the development of other comorbidities such as
high blood pressure, metabolic diseases, heart disease
and some types of cancer (Alvero-Cruz et al., 2010).

Values   showed in present investigation, are
proportionally similar to those found in previous
research, in which the levels of PA in Physical Education

Table 1.
Results of the investigation. Me (Q1-Q3) and mean comparison between both groups

APSA (n=28) DPPA (n=27)
Me Q1-Q3 Me Q1-Q3 Z/t-value p

BMI 22.96 20.04-23.93 21.09 19.13-24.30 -1.07 0.37
ACADEMIC GRADES 6.95 6.30-7.30 7.00 6.00-8.00 -0.49 0.63

KIDMED SCORE 8.00 7.00-10.00 6.00 4.00-8.00 -2.56 0.01
VIGOROUS PA (minutes) 405.00 303.75-562.50 .00 .00-120.00 -5.29 <0.01

TIME SEDENTARY (minutes) 120.00 112.50-300.00 400.00 360.00-480.00 -5.40 <0.01
VIGOROUS PA (days/week) 5.00 3.75-7.00 .00 .00-2.00 -4.94 <0.01
MODERATE PA (days/week) 5.50 4.00-7.00 2.00 .00-5.00 -4.75 <0.01

SD SD Z/t-value P
MODERATE PA (minutes) 297.14 159.35 102.96 127.67 -4.40 <0.01

AGE (years) 21,21 2,92 22,88 2,32 -2,74 <0,01
BMI 22,59 2,77 21,79 3,50 0,89 0,37

+ Z/t-value: Z value for non-parametric samples; t value for parametric samples
Statistically significant values are in bold

Table 2.
Correlation coefficients among variables.

1 2 3 4 5 6 7

1. ACADEMIC GRADES
Spearman CC 1.00
Sig. (bilateral) .

2. KIDMED SCORE
Spearman CC 0.28 1.00
Sig. (bilateral) 0.10 .

3. VIGOROUS PA (mins)
Spearman CC -0.05 0.38 1.00
Sig. (bilateral) 0.74 <0.01 .

4. MODERATE PA (mins)
Spearman CC -0.19 0.50 0.53 1.00
Sig. (bilateral) 0.27 <0.01 <0.01 .

5. VIGOROUS PA (d/w)
Spearman CC -0.09 0.32 0.84 0.58 1.00
Sig. (bilateral) 0.58 0.01 <0.01 <0.01 .

6. MODERATE PA (d/w)
Spearman CC -0.09 0.57 0.50 0.76 0.60 1.00
Sig. (bilateral) 0.62 <0.01 <0.01 <0.01 <0.01 .

7. TIME SEDENTARY (mins)
Spearman CC -0.11 -0.40 -0.63 -0.52 -0.54 -0.57 1.00
Sig. (bilateral) 0.54 <0.01 <0.01 <0.01 <0.01 <0.01 .

Spearman CC: Spearman correlation coefficients
Statistically significant values are in bold
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Degree students´ were compared to other university
degrees (Farinola & Bazán, 2010; Solera Sánchez &
Gamero Lluna, 2019), and where also, G-PAQ test was
used for data collection. Significant differences were
observed in this regard, since Physical Education students
achieved an average of 159 minutes a day of PA (including
moderate and vigorous), while students from other
degrees only achieved an average of 57 minutes a day.
In our present project, APSA students achieved an ave-
rage of 100.71 minutes/day of PA, while other courses
students reached only 15.71 minutes daily on average
(average of Median minutes moderate and vigorous
weekly PA, per day). According to Physical Activity
Guidelines Advisory Committee (2018), those subjects
who reach more than 700 minutes/week, as the subjects
in the APSA group, significantly reduce the risk of
mortality from any cause. However, the group of
students from other VET programs, with only 185
minutes/week, exponentially increase the relative
mortality risk.

Another similar study in which 167 university
students (Rangel Caballero, Rojas Sánchez & Gamboa
Delgado, 2015) were analyzed, determined an average
of 137 minutes/day of activity, being significantly higher
than those of our Project. However, the average
sedentary time was 527 minutes/day, significantly higher
than both groups in our present study. The BMI value
was 23.2, slightly higher than those obtained in our study
(22.96 (20.04-23.93) and (21.09 (19.13-24.30). Farinola
and Bazán (2010) analyzed 425 unergraduates in a pilot
study, in which sedentary behaviors were assessed using
the G-PAQ questionnaire. These authors found an inverse
relationship between activity time and sedentary
behavior time. In fact, they observed how students who
spent less inactive time, had more high-intensity PA
time, an aspect that is evinced in our study.

Dental prosthetics and pathological anatomy (DPPA)
students stated a moderate score in KIDMED
questionnaire (Table 1). We also found this poor KIDMED
score, up to the 62.1% of 570 undergraduates (Durá
Travé & Castroviejo Gandarias, 2011). APSA students
presented a Median value of 8 (7-10), matching a
moderate-high adherence. In another similar study (De
la Montaña, Castro, Cobas, Rodríguez & Míguez, 2012),
where 266 undergraduates were analyzed, and the
sample was stratified according to their BMI, authors
detected in those students with normal weight (i.e. BMI
between 18.5 and 24.9) (Salas-Salvadó et al., 2007), a
Kidmed index value of 6.51. This is slightly lower than
our sample Median average value (7.00).

Notwithstanding, higher than DPPA students (6.00),
and significantly lower than APSA students’ indexes
(8.00).

Several authors have observed certain macro and
micronutrient deficits in the university population (So-
ler, Chávez & Godoy-Cumillaf, 2019), despite their
linkage with the health field (Rizo-Baeza, González-
Brauer & Cortés, 2014). In our study, those students
with low adherence to the Mediterranean diet reported
at least a low contribution of micronutrients, at the
expense of being analyzed through dietary reminders,
as advisable tool in these cases (Salvador et al., 2006).
In another study (Rodrigo Vega, Ejeda Manzanera,
Panero, del Pilar & Mijancos Gurruchaga, 2014) where
216 Nursing students were analyzed before and after
their graduation, a positive evolution of the KIDMED
score «pre» and «post» degree, was observed (4.76-
5.33). Even so, adherence remained moderate-low, as
well as our non-APSA students. This also suggests that
in most degrees, an early educational intervention is
essential from a nutritional viewpoint.

According to the Spanish Ministry of Education,
Culture and Sports, there is a relationship between
higher level of education and higher amount of PA.
Although this data, obtained in subjects over 25 years
old, could be associated with the higher-level-education
population´s progressive awareness of the benefits
provided by PA,   it is a fact that, the Spanish
undergraduated population does not achieve the
recommended PA (MECDE, 2014). However, these
conditions were neither found nor correlate among VET
students´ AP in relation with the amount of physical
exercise. We can by contrast, verify a greater adherence
to healthy lifestyles in those related to PA courses´
students (APSA), in contrast to the rest of the students,
who did not meet minimum recommendations
established by the WHO, and present an unprofitable
adherence to the Mediterranean diet.

In conclusion, in the present study, no relationship
was found between the students´ academic grades and
the adherence to Mediterranean diet, or either to the
fact of performing more or less PA. However, we have
observed a significant correlation between those subjects
who carry out more PA with greater adherence to the
Mediterranean diet. In view of these results, we can
suggest the development and implementation of
nutritional education and PA programs for VET students,
as it´s already been suggested in early ages population
(Molina, 2021).
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Limitations of study and future research
lines

The principal limitations of the present research were
the small sample size analyzed and the limitations in
time, since it was only assessed a term of the academic
year. We propose the approach of a prolonged study,
and with a wider sample. Future research might seek
to address these issues.

Conclusions

No relationship was found between the students´
grades and the adherence to Mediterranean diet, or
either to the weekly amount of PA. However, we found
a significant correlation between PA and higher score
in KIDMED i.e. adherence to Mediterranean diet.
Students, who carry out more PA stated greater
adherence to the Mediterranean diet.

In view of these results, we suggest the
implementation of nutritional education and PA
programs for VET students. This aspect may involve a
protection factor against cardiovascular and/or
metabolic diseases in the future, but not involving harm
or decrease in their academic performance.
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