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Abstract: Regular physical activity and good adherence to the Mediterranean diet are important for
improving physical and mental health. Confinement due to the COVID-19 pandemic has led to a
lack of exercise and poor nutrition. Preadolescent mental health, specifically regarding self-esteem,
may have been affected. This is particularly relevant between the ages of 10 and 14. The influence
of total confinement due to COVID-19 on physical activity and Mediterranean diet adherence, and
its relationship with self-esteem was studied in third-year primary school students and first-year
secondary school students in the provinces of Granada and Malaga, Spain. Validated questionnaires
were administered to evaluate physical activity (PAQ-C), Mediterranean diet adherence (KIDMED)
and self-esteem (Rosenberg Scale). In the same way, the FAS III test was used to evaluate socioeconomic status and an ad-hoc questionnaire was developed to collect sociodemographic data and
evaluate screen time. Data were analyzed using IBM SPSS 25.0 statistical software. During the period
of total confinement, statistically significant differences were found between examined variables,
according to sex, school year, school type, socioeconomic status and whether or not the participant
had contracted COVID-19. These data were compared with those collected during a previous time
period. Those with a low socioeconomic status and girls were most affected.
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1. Introduction
In December 2019, the SARS-CoV-2 coronavirus was identified in Wuhan, China [1].
This virus causes the disease known colloquially and worldwide as COVID-19 [2] and is
characterized by severe respiratory syndrome [3]. Due to the rate and extent of its spread,
a state of urgent international health emergency and global pandemic was declared [4].
Spain and more than 100 countries announced a state of alarm, leading to a period
of uncertainty and insecurity [5]. This resulted in unexpected changes to the lifestyle of
citizens, decreasing all types of socialization [1]. Children all over the world were affected
by confinement measures, concretely, home confinement, social distancing, and measures
related with the educational environment and the consequent adaptations required at
home [6,7]. Children belonging to low socioeconomic status families have been most
adversely affected [8–10].
Although public health measures and government restrictions helped to reduce infection rates, further significant negative effects on aspects of physical and mental health
are expected in the future [11,12] in both the short and long term [13]. This is likely to
be mainly due to decreased daily physical activity (PA) [14], loss of opportunities to be
active [8] and limitations to accessing quality food [15].
During the period of total confinement due to COVID-19, it was difficult to avoid
engaging in sedentary habits, such as spending lots of time in front of screens [16]. Prior to
this period, most of the PA engaged in by young people was derived through walking to
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school, physical education classes, break time, after-school activities, social activities, etc.
With confinement, these opportunities decreased, especially in individuals with limited
space to move around [8].
At the same time, consumption of calorie dense foods increased due to anxiety, stress
and boredom [12]. Likewise, parents reported feeding their children more frequently than
usual [17] as a means to avoiding boredom or stress [18]. Parents more often turned to
foods considered “comfort foods” which are rich in sugars, salt, fats, etc. [19]. Further,
low socioeconomic status families have presented comparably greater food insecurity than
their richer counterparts and, therefore, have been shown to have consumed lower quality
food during the period of total confinement [10].
A decline in self-esteem has been observed within preadolescents due to the greater
frequency with which they engaged in these bad habits during confinement [20]. Alterations in other mental health factors, such as anxiety and depression, have also been
observed [21].
Prior to the pandemic, more than 81% of the population aged between 11 and 17 years
were already inactive worldwide [22]. In Spain, 76.6% of this age group failed to meet the
PA levels recommended by WHO, with this rate being even higher in girls (83.8%) than boys
(69.8%) [23]. Further, 64.1% of the Spanish population failed to follow a Mediterranean diet
(MD) in 2019 [24], whilst between 10% and 20% of the global population had a mental health
disorder [25]. Moreover, 73.9% of the Spanish population aged between 1 and 14 years
already spent more than one hour per day in front of the screen on weekdays, with this
figure rising to 82.6% on weekends and also being higher in disadvantaged groups [26].
Previous results indicate that dietary changes in a given context, time and space, and in
unexpected situations such as confinement, can negatively impact cardiometabolic health
and increase BMI [27–29], as well as increase the risk of cardiovascular disease, obesity,
mental health disorders, etc. [30]. Similarly, physical inactivity is directly related with
greater rates of overweight, obesity and type 2 diabetes, and reduced quality of life [31–34].
Likewise, obesity, a sedentary lifestyle and poor academic performance has been associated
with low self-esteem [35].
Uncertainty about the personal and global effects of COVID-19 is a cause of great
concern, particularly, with regards to the potential impact of lockdown on aforementioned
percentages [12].
A MD is a diet that is low in saturated fat and characterized by a high consumption
of plant-based foods (fruits, vegetables, whole grains, nuts and seeds), olive oil, dairy
products (cheese and yoghurt) and eggs, low-moderate amounts of fish and poultry, and
a low consumption of red meat and wine [36]. Adequate PA levels and avoidance of
sedentary habits are positively related with following a healthy diet, such as a MD [37].
The opposite is true in stressful situations [38]. Both not only reduce the risk of respiratory
infection [39] and inflammation [40], and prevent many chronic conditions that increase the
risk of severe COVID-19 infection [41,42]. Preliminary results indicate that the characteristic
components of the MD may favor the pro-inflammatory actions of platelet-activating factor
(PAF) [43]. A healthy diet containing PAF inhibitors may target both inflammation and
thrombosis and prevent the deleterious effects of COVID-19 [44]. Better adherence to
a Mediterranean diet may, therefore, be associated with a lower risk of COVID-19, as
indicated by the results of different studies [45,46].
Also, both are beneficial when it comes to reducing symptoms of anxiety and depression and raising self-esteem [47]. In this regard, it is essential to consider self-esteem from
early ages in order to increase health-related quality of life [48].
Consequently, the scientific community should strive to examine the habits engaged
in during confinement and analyze their influence on the physical and mental state of
children and adolescents. Furthermore, knowledge of these effects is of great interest
to present and future pandemic strategies [49–51]. This will be especially important for
identifying vulnerable groups and target good responses to these situations [52].
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Thus, the aim of the present research is to study the influence of the period of total
confinement due to COVID-19 on PA engagement and MD adherence, and its relationship
with self-esteem in pre-adolescent students. It also aims to determine the influence of
socioeconomic status and gender.
2. Materials and Methods
2.1. Design and Participants
A non-experimental, descriptive, cross-sectional, analytical, case-control and correlational study was designed.
Nine hundred and seventeen pre-adolescent participants formed the total sample.
From these, 18 questionnaires were discarded due to having been incorrectly filled in. For
this reason, 899 students formed the final sample. Students were undertaking third year
primary school education (PE) (N = 257) or first year secondary school education (SE)
(N = 642). Students came from state and mixed funding schools in the provinces of
Granada and Malaga, Spain.
The final sample was made up by 415 boys (46.2%) and 484 girls (53.8%).
Sampling was not random, with participants being selected according to convenience.
All students participated voluntarily, with the prior consent of their parents or legal
guardians. Schools and the Parents’ Associations authorized the study.
2.2. Instruments
The PA questionnaire for children and pre-adolescents aged between 8 and 14 years
denominated the physical activity questionnaire for children (PAQ-C) [53] was used to
evaluate physical activity engagement. The present study used a translated version that has
been cross-culturally adapted and validated in Spanish [54]. It has been shown to be valid
and reliable, producing an intraclass correlation coefficient (ICC) greater than 0.73 and
an internal consistency of α = 0.86. It consists of 10 items designed to measure moderate
and vigorous PA engagement over a period of seven days. Nine of these items are scored
from 1 to 5. Overall test scores are obtained from the mean of these nine items. The tenth
item provides a validity check as respondents report whether they have experienced any
personal impediment to carrying out their usual PA during the 7 days considered by the
questionnaire. None of the participants marked this item affirmatively.
The KIDMED test [55] was used to evaluate MD adherence. The latest updated
version adapted into Spanish was used [56]. It consists of 16 items designed to measure
levels of MD adherence in children and adolescents. Items must be answered affirmatively
(yes) or negatively (no). Four of the items are negatively framed, with positive responses
being scored −1. In contrast, positive responses to positively framed items are scored +1.
Negative responses have a score of 0. Thus, the total index ranges from −4 to 12. From this
MD adherence is categorized along the following continuum: Poor quality (≤3); Needs
improvement (4–7); Optimal quality (≥8).
For the evaluation of personal self-esteem, a version of the Rosenberg self-esteem
scale [57] which has been adapted, translated and validated in Spanish [58] was used. This
has been shown to be valid and reliable, with an internal consistency of α = 0.80. It consists
of 10 items which are designed to evaluate the level of personal self-esteem. The first five
are positively framed. Responses are listed from A to D and are scored from 4 to 1. The
remaining five are negatively framed. In this case, responses are listed from A to D and are
scored from 1 to 4. This serves to control for effects of self-administered acquiescence. Total
scores are determined by summing together all of the scores obtained for each individual
item. The maximum possible score is 40 and the minimum is 10. Scores are categorized
according to the following: Low i.e., significant self-esteem problems (10–25); Medium i.e.,
improvements are desirable (26–29); High i.e., normal self-esteem (30–40).
In order to evaluate socioeconomic status, the Spanish translation of the family affluence scale (FAS III) [59] was used. This is the most recent version of the FAS [60]. This
scale has been shown to be valid and reliable, with an internal consistency of between
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α= 0.76 and 0.91. It is made up of 6 items designed to evaluate family purchasing power
based on material goods. All items are scored between 0 and 3. Total scores are obtained
by calculating the sum of individual scores. The maximum possible score is 13 and the
minimum is zero [61]. Scores are categorized according to: Low (0–2); Medium (3–5);
High (≥6).
An ad-hoc and bespoke questionnaire was developed to collect sociodemographic
data: sex, date of birth, province of residence, height and weight. BMI was calculated
from height and weight [BMI = weight [kg]/(height [m])2 ]. Age and sex standardized
classifications of normal weight, overweight and obese were calculated, according to the
international cut-points defined by Cole et al. [62] for boys and girls aged between 2 and
18 years. Screen time was also evaluated. Two items were added to examine the number
of hours spent daily on screen-based leisure activities (watching television, playing video
games, using a mobile phone, using a computer, etc.) on both weekdays and weekends.
Another item asked whether or not participants had been infected with COVID-19.
2.3. Procedure
Prior to data collection, two information packs were prepared to secure informed
consent. These included information on all of the characteristics and conditions of the
study. The first was addressed to the directors of the educational centers. The second was
addressed to the parents or legal guardians of the students. The purpose of this was to
ensure that procedures were conducted in an appropriate legislative and ethical manner.
Given the different situations experienced by educational centers due to COVID-19,
questionnaires could be completed in two different ways. Firstly, students could complete
questionnaires individually during school hours in the presence of a researcher. Secondly,
students could complete questionnaires individually via Google forms. The link was sent
to students by their school headteacher or other teachers at the participating centers.
In order to evaluate the influence of COVID-19 on examined variables, participants
completed the same questionnaire twice. The first time, they were asked to consider
the period of total confinement or lockdown (15 March 2020–21 June 2020). The second
time, they were asked to consider a time period prior to the onset of COVID-19. Both
questionnaires were completed on the same day. This method has been used in other
previous studies [63].
Data collection was carried out during the months of February, March and April 2021.
2.4. Data Analysis
Data were analyzed using IBM SPSS 25.0 statistical software. Qualitative variables
(sex, school year, school type, BMI, socioeconomic status and whether or not the participant
had been infected with COVID-19) are presented as percentages. Quantitative variables are
presented as means and standard deviations. Sample distribution was analyzed using the
Kolmogorov–Smirnov test. After verifying that data followed a non-normal distribution,
the Wilcoxon test was used to compare two related samples, Mann-Whitney U test to
compare two unrelated groups and Kruskal Wallis test to compare more than two groups,
where relevant. Correlations were performed using Spearman’s test. Significance was set
at p = 0.05.
3. Results
Table 1 shows the characteristics of the sample during the period of total confinement,
according to sex, school year, school type, socioeconomic status, BMI and whether or not
they had been infected with COVID-19.
During the period of total confinement due to COVID-19, students reported spending
an average of 5.77 ± 3.23 h per day in front of a screen. Mean scores were obtained
of 2.33 ± 0.69 on the PAQ-C, 6.04 ± 2.73 on the KIDMED and 29.67 ± 6.28 on the
Rosenberg scale.

Children 2021, 8, 848

5 of 14

Of the total number of students, 46.2% were boys and 53.7% were girls. Statistically
significant differences were found in relation to screen time (p = 0.023) and self-esteem
(p = 0.001). Boys were observed to engage in more screen time (6.00 ± 9.41 vs. 5.58 ± 3.23)
and have higher self-esteem test than girls (30.60 ± 5.47 vs. 28.88 ± 6.80).
On the other hand, statistically significant differences were not found with regards to
PA engagement and MD adherence.
Fewer participating students were undertaking the third year of PE (28.6%) than the
first year of SE (71.4%). Statistically significant differences were found in relation to screen
time (p = 0.000). SE students spent more time in front of the screen than PE students
(6.06 ± 3.16 vs. 5.04 ± 3.30). Likewise, PE students were observed to engage in more
PA than SE students (2.48 ± 0.68 vs. 2.27 ± 0.68), adherence more stringently to a MD
(6.59 ± 2.67 vs. 5.81 ± 2.73) and have higher self-esteem (32.40 ± 5.30 vs. 28.58 ± 6.31).
These differences were also statistically significant (p = 0.000).
In addition, 30.3% of participating students attended mixed funding schools, while
69.7% attended state schools. Statistically significant differences were observed in relation
to screen time, with this being higher in state school students (6.04 ± 3.25 vs. 5.15 ± 3.08).
Likewise, students belonging to mixed funding schools reported higher PA engagement
(2.40 ± 0.65 vs. 2.30 ± 0.70), MD adherence (6.90 ± 2.50 vs. 5.66 ± 2.75) and self-esteem
(30.92 ± 5.94 vs. 29.14 ± 6.35). These differences were statistically significant (p = 0.036,
p = 0.000 and p = 0.000, respectively).
With regards to socioeconomic status, most participants belonged to families with
a high socioeconomic status (84%). Statistically significant differences were observed in
screen time (p = 0.010), observing that students with a lower socioeconomic status spent
more hours in front of screens compared with medium and high socioeconomic status
students (8.39 ± .41 vs. 6.22 ± 3.41 and 5.77 ± 3.23). Likewise, significant differences
were found in MD adherence (p = 0.000) and self-esteem (0.027). Students with a lower
socioeconomic status reported lower scores for MD adherence (6.19 ± 2.69 vs. 5.36 ± 2.84
vs. 3.87 ± 2.50) and self-esteem (29.94 ± 6.16 vs. 28.93 ± 6.70 vs. 28.21 ± 6.70).
Further, significant differences were not found in relation to PA. However, a tendency towards decreased PA engagement was observed as socioeconomic status decreased
(2.34 ± 0.67 vs. 2.29 ± 0.76 and 2.14 ± 0.70).
Table 2 presents sample characteristics and compares, both overall and in relation to
sex, data collected during the period of total confinement with the pre-confinement period.
Statistically significant differences were observed in both sexes in relation to the
variables of screen time (p = 0.000), PA (p = 0.000) and self-esteem (p = 0.000).
Both boys and girls spent more hours in front of screens during total confinement
compared to the pre-confinement period (5.77 ± 3.23 vs. 3.26 ± 2.09).
Likewise, both sexes reported less PA (2.33 ± 0.69 vs. 2.87 ± 0.72) during total
confinement and scores referring to self-esteem were lower in the period corresponding to
total confinement period than the pre-confinement period (29.67 ± 6.28 vs. 30.43 ± 6.30).
Statistically significant differences were not observed with regards to MD adherence.
Data was analyzed in a number of ways in order to observe differences between
the period of total confinement and the pre-confinement period, in light of all remaining
study variables.
Statistically significant differences according to school year, school type and socioeconomic status were found at the level of p = 0.000 in relation to screen time, PA
and self-esteem.
With regards to the MD adherence variable, statistically significant differences (p = 0.027)
were only found in students undertaking the first year of SE, with higher scores emerging
in relation to total confinement than pre-confinement (5.81 ± 2.73 vs. 5.65 ± 2.87).
Table 3 presents the sex-adjusted correlation coefficients produced between the study variables.
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Table 1. Sample characteristics during the period of total confinement, according to sex, school year, school type, socioeconomic status, BMI and whether or not they had been infected
with COVID-19.
p

Characteristics

N

%

ST

TOTAL

899
415
484
257
642
272
627
15
129
755
690
176
33
105
794

100%
46.2%
53.7%
28.6%
71.4%
30.3%
69.7%
1.7%
14.3%
84%
76.8%
19.6%
3.7%
88.3%
11.7%

5.77 ± 3.23
6.00 ± 9.41
5.58 ± 3.23
5.04 ± 3.30
6.06 ± 3.16
5.15 ± 3.08
6.04 ± 3.25
8.39 ± .41
6.22 ± 3.41
5.77 ± 3.23
5.71 ± 3.17
6.06 ± 3.45
5.48 ± 3.14
5.98 ± 3.17
5.74 ± 3.24

SEX
SCHOOL
YEAR
SCHOOL
TYPE
SS

BMI
COVID

Boys
Girls
Primary
Secondary
MFS
State
Low
Medium
High
Normal
Overweight
Obesity
Yes
No

p

PA
2.33 ± 0.69
2.37 ± 0.722
2.29 ± 0.65
2.48 ± 0.68
2.27 ± 0.68
2.40 ± 0.65
2.30 ± 0.70
2.14 ± 0.70
2.29 ± 0.76
2.34 ± 0.67
2.32 ± 0.69
2.31 ± 0.69
2.56 ± 0.69
2.42 ± 0.57
2.32 ± 0.70

0.023
0.000
0.000
0.010

0.505
0.411

0.238
0.000
0.036
0.551

0.072
0.104

p

MD
6.04 ± 2.73
6.17 ± 2.48
5.92 ± 2.93
6.59 ± 2.67
5.81 ± 2.73
6.90 ± 2.50
5.66 ± 2.75
3.87 ± 2.50
5.36 ± 2.84
6.19 ± 2.69
6.06 ± 2.69
5.93 ± 2.90
6.03 ± 2.80
5.85 ± 2.70
6.06 ± 2.74

0.139
0.000
0.000
0.000

0.890
0.777

SE
29.67 ± 6.28
30.60 ± 5.47
28.88 ± 6.80
32.40 ± 5.30
28.58 ± 6.31
30.92 ± 5.94
29.14 ± 6.35
28.21 ± 6.70
28.93 ± 6.70
29.94 ± 6.16
29.53 ± 6.44
30.14 ± 5.83
30.18 ± 5.06
28.15 ± 6.07
29.88 ± 6.28

p

0.001
0.000
0.000
0.027

0.470
0.006

Notes. ST: Screen time, PA: Physical activity; MD: Mediterranean diet; MFS: Mixed funding schools; SS: Socioeconomic status; BMI: Body mass index; SE: Self esteem.

Table 2. Differences in sample characteristics between the period of total confinement and pre-confinement, according to sex.
Characteristics

ST

BEFORE
AFTER

TOTAL
Boys
SEX
Girls

BEFORE
AFTER
BEFORE
AFTER

3.26 ± 2.09
5.77 ± 3.23
3.32 ± 2.04
6.00 ± 3.22
3.20 ± 2.13
5.58 ± 3.23

p
0.000
0.000
0.000

PA
2.87 ± 0.72
2.33 ± 0.69
3.00 ± 0.73
2.37 ± 0.72
2.78 ± 0.70
2.29 ± 0.65

p
0.000
0.000
0.000

MD
5.98 ± 2.85
6.04 ± 2.73
6.10 ± 2.63
6.17 ± 2.48
5.87 ± 3.02
5.92 ± 2.93

Notes. ST: Screen time, PA: Physical activity; MD: Mediterranean diet; SE: Self esteem.

p
0.273
0.455
0.427

SE
30.43 ± 6.30
29.67 ± 6.28
31.08 ± 5.71
30.6 ± 5.47
29.87 ± 6.72
28.88 ± 6.80

p
0.000
0.000
0.000
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Table 3. Sex-adjusted correlations between study variables.

BMI
SS
ST
PA
MD
SE

SS

ST

PA

MD

SE

AGE

−0.171 **
.

0.139 **
−0.059
.

−0.072 *
0.111 **
−0.14 3**
.

−0.042
0.145 **
−0.282 **
0.275 **
.

−0.043
0.063
−0.143 **
0.091 **
0.237 **
.

0.256 **
−0.146 **
0.231 **
−0.191 **
−0.147 **
−0.261 **

Notes. BMI: Body mass index; SS: Socioeconomic status; ST: Screen time; PA: Physical activity; MD: Mediterranean
diet; SE: Self esteem. * p < 0.05, ** p < 0.01.

A positive correlation was observed between PA and MD adherence (r = 0.275;
p = 0.000), PA and self-esteem (r = 0.091; p = 0.007), and PA and socioeconomic status
(r = 0.111; p = 0.001). In contrast, PA correlated negatively with BMI (r = −0.072; p = 0.031),
screen time (r = −0.143; p = 0.000) and age (r = −0.191; p = 0.000).
Next, a positive correlation was found between MD and socioeconomic status (r = 0.145;
p = 0.000), and MD adherence and self-esteem (r = 0.237; p = 0.000). Likewise, MD adherence
correlated negatively with screen time (r = −0.282; p = 0.000) and age (r = −0.147; p = 0.000).
On the other hand, a negative correlation was observed between self-esteem and
screen time (r = −0.143; p = 0.000), as well as between self-esteem and age (r = −0.261;
p = 0.000).
Further, BMI was negatively correlated with socioeconomic status (r = −0.171; p = 0.000)
and positively correlated with screen time (r = 0.139; p = 0.000).
Finally, screen time correlated positively with age (r = 0.231; p = 0.000).
4. Discussion
The change of circumstances imposed by confinement due to COVID-19 has limited
opportunities to engage in physical activity and consume to high-quality food in the preadolescent population. This could negatively influence their physical and mental health.
The aim of the present research was to study the influence of the period of total confinement
due to COVID-19 on PA engagement and MD adherence and examine its relationship with
self-esteem in pre-adolescent students. In addition, in accordance with existing literature,
family socioeconomic status and sex were considered as relevant factors for examination.
Findings of the present study established that pre-adolescent boys and girls exhibited
worse adherence to healthy lifestyle habits during the period of total confinement due
to COVID-19 relative to a prior time-period. This led to negative effects on self-esteem,
especially within individuals with lower socioeconomic status and females.
Firstly, a decrease in PA was observed during confinement in both boys and girls.
Other studies, such as that conducted by Medrano et al. [64], also observed overall PA
engagement to decrease during confinement in 291 Spanish preadolescents. These authors
also observed that screen time increased to an average of 6 h a day, with increases being
particularly prominent in boys, as was the case in the present study.
PA decreased with age in the present study. Thus, SE students engaged in less PA than
PE students during the period of total confinement. Dunton et al. [65] reported similar
findings in American schoolchildren and preadolescents. By way of explanation, they
concluded that older students spent more time than younger students using mobile phones
and computers with an Internet connection, playing video games, listening to music or
chatting during their leisure time. For the same reason, screen time was also seen to
increase with age. This agrees with present findings which show that SE students report
spending more time in front of a screen than PE students.
According to the literature, regular PA engagement goes hand in hand with a healthy
diet. In this regard, Pietrobelli et al. [29] observed PA engagement to decrease in Italian
children and adolescents during total confinement. In turn, adherence to a healthy diet
decreased, as shown by a positive correlation between PA and MD adherence in the
present study.
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Significant differences were not found in adherence to the MD between the confinement period and the pre-confinement period for any of the study dimensions. However,
despite the negative correlation between MD and age, students undertaking SE were observed to improve their MD adherence during confinement. Ruiz-Roso et al. [66] obtained
similar results, reporting that students aged between 13 and 14 years increased their intake
of vegetables, fruits, legumes, etc. to a greater extent than their younger counterparts
during confinement with respect to a period prior to confinement. It was also found that
cooking at home with one’s parents reduced boredom and the frequency with which young
people went out to fast food restaurants with friends. All of the aforementioned may have
a greater impact on older preadolescents.
Teixeira et al. [67] also observed the same positive correlation between MD adherence
and socioeconomic status as that found in the present research. They concluded that
total confinement predominantly affected the eating habits of children and adolescents
belonging to families with a low socioeconomic status, as they consumed fewer fresh
fruits and vegetables than other children. Indeed, the price of high-quality food went up
during confinement due to limitations in purchasing low-cost food. As a consequence, only
families with high purchasing power were able to access better quality foodstuffs [68].
With regards to that discussed above, children belonging to low socioeconomic status
families engaged in less PA in the present study. A negative correlation between PA and
socioeconomic status was also observed. During the period of confinement, opportunities
to engage in physical activity were reduced [8] due to the closure of schools, sports clubs
and public spaces, etc. Thus, children who did not reside in houses with large outdoor
spaces or yards saw their access to PA curtailed [69].
Similarly, boys and girls belonging to low socioeconomic status families spent more
hours in front of a screen. Within this population group, PA in their leisure time was
replaced with time in front of a screen. The latter habit is often accompanied by the
consumption of energy-dense foods and snacks that are rich in fats and sugars. Thus,
following an unhealthy diet and reducing PA engagement results in an unhealthy rise in
BMI [70,71]. In a similar sense, this may explain the positive correlation seen in the present
study between BMI and screen time. It is also likely to explain the negative correlation of
PA and MD with screen time, and that seen between BMI and socioeconomic status.
Further, those with low socioeconomic status reported having the lowest self-esteem.
Families with higher incomes a more able to work from home than those with lower
incomes. The latter tend to occupy more unstable job positions [72]. As a result, high
socioeconomic status families have stated feeling a stronger bond [73] due to spending
more time on parental care duties. This is positively reflected in the self-esteem levels of
their children [74].
Another important aspect to consider relates to the present finding of higher PA
engagement, MD adherence and self-esteem in mixed funding schools compared to state
schools, alongside lower levels of screen time. Previous studies [75] have concluded that
Spanish parents with a higher socioeconomic status tend to enroll their children in mixed
funding schools as they more highly value this type of education. In addition, such families
are able to cover mandatory fees and, in so doing, bypass selective admission processes [76].
In this sense, the fact that those enrolled at mixed funding schools have better outcomes
than those attending state schools, may be explained by present outcomes pertaining to
the sub-group with a high socioeconomic status of higher PA engagement, MD adherence
and self-esteem, and lower screen time.
With regards to self-esteem, it is well accepted that children aged between 12 and
14 years are more susceptible to the influence of personal beliefs and show continuous
changes in self-esteem [77]. In the present study, a negative correlation between self-esteem
and age was observed. In addition, SE students obtained significantly lower self-esteem
scores than PE students. Research such as that conducted by Gittins and Hunt [78] found
that self-esteem levels begin to drop from the age of 12. This occurs due to the emergence
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of self-criticism and self-evaluations of self-worth. This has been associated with the
development of negative mood states, specifically, within this age group.
A positive correlation was obtained between PA, MD adherence and self-esteem,
whilst a negative correlation was produced between screen time and self-esteem, regardless
of sex. Despite this, girls were observed to report lower PA engagement and self-esteem
than boys during the period of total confinement. Previous research has argued that access
barriers cause women to engage in alarmingly less PA than men [79]. Such barriers appear
to persist during confinement.
Similarly, both sexes increased the number of hours they spent viewing screens during
total confinement. Furthermore, in accordance with Medrano et al. [63] boys spent more
time in front of screens, both before and during confinement, than girls. However, a
negative effect was seen in girls. Girls belonging to the generation under study often use
mobile devices linked with the social network Instagram. They report following profiles
focused on appearance, which indirectly leads to eating disorders and body dissatisfaction.
This leads to a negative influence on self-esteem [80].
There is, therefore, an additional social pressure on women. This exposes them to the
negative effects of social ideals, while, at the same time, being subjected to access barriers
to sport [79]. All of the aforementioned leads to detrimental effects such as increased
mental distress, with this being associated with low MD adherence in adulthood [81].
Consequently, situations that promote detrimental aspects in women’s physical and mental
health should be avoided.
In general, self-esteem ratings were lower during confinement with respect to a prior
time-period. In the present study, it was noteworthy that students who had been infected
with COVID-19 presented lower levels of self-esteem during the period of total confinement
than the other participants. Other studies have highlighted self-esteem as a predictor of
anxiety symptoms. These symptoms are greater in this group due to fear of possible
infection and its consequences [82]. Greenberg et al.’s terror management theory [83]
outlines the way in which human awareness of the possibility of death (in this case caused
by COVID-19) conflicts with human tendencies for survival. This has negative implications
for different factors related with mental health.
5. Conclusions
Students of pre-adolescent age were less likely to engage in healthy habits during the
period of total confinement, negatively affecting their self-esteem.
On the one hand, low socioeconomic status negatively influenced PA engagement
due to the limitations imposed on appropriate adequate spaces. On the other hand, low
socioeconomic status had a negative influence on MD adherence due to the limited access
to fresh and high-quality food experienced during confinement. Implications of this
are reflected in the findings pertaining to self-esteem. Generally speaking, self-esteem
decreased amongst those with low socioeconomic status.
For this reason, vulnerable groups must be identified in order to attend to and address
their needs, enabling an appropriate response to other similar situations to be taken. Access
to PA and quality food should be facilitated, as well as access to mental health services.
This is largely catered for by healthcare services which are not covered by social security
in Spain.
As a further aspect, the influence of total confinement due to COVID-19 on study
variables was analyzed according to sex. It was determined that girls engaged in less PA
and had lower self-esteem than boys. This premise was found to already exist prior to
confinement, although the strength of relationships increased during total confinement.
Thus, education must work to urgently dismantle stereotypes and prejudices against
women that obstruct women’s access to sports. In addition, it is important to promote the
eradication of beauty ideals created by society as they lead women to feel obliged to meet
unrealistic and unhealthy standards. This has a negative influence on their eating habits
and self-esteem.
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In short, scientific and educational communities must study, outline and develop
future strategies which encourage appropriate responses to uncertain situations, such as
that generated by the current COVID-19 pandemic, or any other similar pandemic that
could occur in the future. Above all, vulnerable populations that are most exposed to its
negative effects should be the focus of attention.
6. Limitations and Future Perspectives
The present study has a number of limitations that should be considered. Potential alternatives are suggested in order for future research to provide more reliable and
meaningful results.
Firstly, questionnaires were used to measure study variables that increase measurement error. However, all of the tools employed (PAQ-C, KIDMED and Rosenberg scale)
have shown sufficient reliability and validity for use with this type of population. Little
impact is therefore foreseen on final conclusions. Alternatively, accessible and practical
technological instruments such as pulsometers or accelerometers could be used. Such instruments record more accurate data on PA frequency and intensity over given time-points.
Secondly, simultaneous collection of data pertaining to time-points both before and
after confinement may reduce data accuracy. Nonetheless, other published research has
employed the same method [63]. Alternatively, data could be collected in real time, at two
different time-points (before and during confinement). This would ensure more accurate
data collection; however, it is a difficult issue to address given that the emergence and
spread of COVID-19 and the associated total confinement were unforeseen.
With regards to future perspectives, it would be interesting to create, implement
and study the effects of didactic resources encouraging engagement in the healthy habits
examined here. In addition, such resources should primarily target the most vulnerable
groups. It is envisaged that outputs of the present work will also be useful for approaching
possible future confinements.
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