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Abstract
The present study aimed to test whether the daily minutes of moderate-to-vigorous physical activity (MVPA) engaged  
moderate the relationship between breakfast status and excess weight (i.e., overweight and/or obesity) in a Spanish sample of 
young people. A cross-sectional study involving a total sample of 2890 Spanish schoolchildren (46% girls) aged 6−17 years 
(M = 12.3 ± 2.6) was conducted. To determine the habit of having breakfast, a dichotomous item about breakfast status (yes/
no) from the Mediterranean Diet Quality Index for children and teenagers (KIDMED) was used. Physical Activity Ques-
tionnaire for Older Children and the Physical Activity Questionnaire for Adolescents were fulfilled to offer an estimation of 
the minutes of MVPA that individuals had in the last seven days. Body mass index (BMI) was converted into z-scores and, 
therefore, excess weight status (i.e., overweight and/or obesity) was established according to World Health Organization 
criteria for sex and age. Skipping breakfast was positively related with BMI (z-score) and excess weight. Moderation analy-
ses suggested that daily MVPA minutes moderated the association between skipping breakfast and BMI (boys: β =  − 0.175; 
girls: β =  − 0.073) or the excess weight (boys: OR = 1.10; CI 95%, 1.02 to 1.07; girls: OR = 1.14; CI 95%, 1.04 to 1.24), 
meaning that physical activity of sufficient intensity seems to reduce the effect of skipping breakfast on the body weight 
status of young people.
Conclusion: Our results indicate that promotion of having breakfast should be accompanied by daily MVPA, as young  
participants who have breakfast and with higher daily MVPA seem to be more likely to have no excess weight.

What is Known:
• Some of the well-studied factors associated with childhood obesity have been skipping breakfast and insufficient physical activity.
• Some studies have pointed out the association between having breakfast and both body mass index and physical activity level, in isolation.
What is New:
• Daily minutes of moderate-to-vigorous physical activity moderate the association between skipping breakfast and excess weight.
• Breakfast promotion as a healthy eating habit should be accompanied by increases in moderate-to-vigorous physical activity, since partici-

pants who have breakfast and with higher moderate-to-vigorous physical activity seem to be more likely to have no excess weight.
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PAQ-A	� Physical Activity Questionnaire for 
Adolescents

PAQ-C	� Physical Activity Questionnaire for Older 
Children

OR	� Odds ratio
SES	� Socioeconomic status
WHO	� World Health Organization

Introduction

Excess weight (understood as the sum of overweight and 
obesity) in young people is one of the most relevant con-
cerns in global public health, although it arose as a serious 
matter some decades ago [1]. Thus, having excess weight 
during childhood and adolescence is related to detrimental 
health problems throughout the life-course [2, 3]. The least 
invasive and most widely used approach to treating obesity 
in childhood is lifestyle modification, including diet qual-
ity, physical activity (PA) levels and sedentary behaviors, 
and behavioral change techniques to help maintain positive 
changes and avoid relapses [4].

Skipping breakfast has been one of the well-studied fac-
tors associated with childhood obesity [5]. In this sense, 
breakfast has been pointed out as the most essential meal 
of the day [6]. Children and adolescents who skip breakfast 
could not be able to obtain the nutrients missed with the rest 
of meals of the day [7] and, as was previously indicated, an 
insufficient nutrient consumption may have long-term harm-
ful consequences on their health [8]. Moreover, a systematic 
review with meta-analysis has suggested that eating break-
fast daily can decrease the risk of childhood obesity by 34% 
[9]. Similarly, another systematic review has revealed that 
skipping breakfast may be a simple indicator of the risk of 
excess weight and metabolic diseases [10]. Despite this, a 
growing trend in skipping breakfast from childhood to adult-
hood has been described [11, 12], highlighting higher preva-
lence in girls than in boys [13, 14].

PA, understood as any bodily movement produced by 
skeletal muscles that requires energy expenditure, provides 
mounting benefits for health, especially when it is practiced 
at moderate-to-vigorous intensity [15]. Thus, moderate-to- 
vigorous PA (MVPA) refers to the PA that is performed at > three  
metabolic equivalents of task (METs) (i.e., > three times the 
intensity of rest) [15]. An insufficient level of MVPA has been 
recognized as one of the principal risk factors of excess weight 
[16]. In this regard, it has been also suggested that sufficient 
MVPA could reduce the risk of childhood obesity by 30%  
[9]. Based on the negative influence of sedentary behavior  
on health and the positive health effects of regular engage-
ment in MVPA, the new World Health Organization (WHO)  

guidelines have been developed and updated and no longer 
point to the need for 60 min of MVPA every day (minimum) 
[17], but rather a daily average of at least 60 min in each week 
[18]. In relation to breakfast habits, a previous cross-sectional 
study including children from 12 different countries found that 
frequent breakfast consumption was associated with a higher 
proportion of time in both light PA and MVPA [19]. Similarly, 
a randomized crossover trial found that adolescents (girls)  
spent more time in PA before and after school when a stand-
ardized breakfast was consumed daily than when consumed  
intermittently across the week.

Obesity is a complex multifactorial condition with several 
possible environmental-, biological-, and behavioral-related 
factors [20]. Regarding behavioral factors, low levels of PA 
and inadequate dietary habits could lead to an imbalance 
between energy intake and energy use, which are consist-
ent with an increased risk of having excess weight in an 
obesogenic environment (from an energy balance perspec-
tive) [21]. In this sense, some studies have been performed 
to determine the relationship between both dietary habits 
(e.g., breakfast habits) and PA and excess weight [9, 10]. For 
example, a meta-analysis by Poorolajal et al. [9] including 
286,804 children and adolescents from 33 different countries 
found that eating breakfast every day and sufficient PA were 
individually associated with lower odds of having excess 
weight, among other lifestyle behaviors. Similarly, one lon-
gitudinal study among Brazilian adolescents showed that 
those who had breakfast frequently showed lower adiposity 
(regardless PA level), while trunk adiposity was lower in 
adolescents with increased PA level [22]. More specifically, 
some studies found that MVPA did not condition the asso-
ciation between skipping breakfast and excess weight [23, 
24]. However, to date, literature investigating if the relation-
ship between skipping breakfast and excess weight in young 
people is moderated by daily MVPA engaged is still scarce. 
Thus, identifying a moderator of an effect helps to establish 
the boundary conditions of that effect or the circumstances, 
stimuli, or type of people for which the association is large 
versus small, present versus absent, positive versus nega-
tive, and so forth [25]. Given the increases in the prevalence 
of excess weight and breakfast skippers, knowing whether 
daily MVPA moderates the relationship between breakfast 
and excess weight status could be relevant as a first step in 
establishing more specific recommendations and interven-
tion programs.

Based on the above, our hypothesis is that skipping break-
fast could increase the odds of having excess weight among 
children and adolescents [10] and daily MVPA level could 
decrease this association [9]. Consequently, this study attempts 
to verify whether the daily minutes of MVPA engaged mod-
erate the relationship between skipping breakfast and excess 
weight in a sample of Spanish young people aged 6–17 years.
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Methods

Population and study design

All primary and secondary schools in the Valle de Ricote 
(Region of Murcia, Spain) were asked to take part in this 
research. Similarly, participants from 22 secondary schools 
from the province of Cáceres (Extremadura, Spain) were 
enrolled. For this study, participants were recruited by a con-
venience sample. A final sample of 2890 Spanish school-
children (46% girls) aged 6–17 years were included. Of the 
total number of participants, 1318 (46%) were from Murcia 
and 1572 (54%) from Extremadura. Information about the 
selection of the study sample is shown in Fig. S1. Likewise, 
the characteristics and differences according to the partici-
pants’ exclusion/inclusion are shown in Table S1. Children, 
adolescents, their families, and school staff were previously 
informed about the study’s procedures. To be included in 
this study, an informed consent form signed by parents or 
legal guardians was required. Regarding inclusion crite-
ria, we only included schoolchildren aged 6–17 years with 
informed consent signed by parents or legal guardians. In 
relation to exclusion criteria, schoolchildren did not enroll 
when they (a) did not participate in Physical Education les-
sons, since questionnaires and tests were performed during 
this subject; (b) had some kind of dysfunction that reduced 
the participation in PA (i.e., motor problem, any disease); 
and (c) were under some drug therapy.

The Ethics Committee of the University of Extremadura 
(ID Nº. 89/2016) and the Bioethics Committee of the Uni-
versity of Murcia (ID Nº. 2218/2018) approved the study 
protocols, and it was conducted in line with the Declaration 
of Helsinki and with full respect for human rights.

Procedures

Breakfast status

To determine the habit of breakfast, a dichotomous item about 
breakfast status (yes/no) was used from the Mediterranean  
Diet Quality Index for children and teenagers (KIDMED) [26]. 
According to this question, children’s and adolescents’ break-
fast was classified as breakfast or skipping breakfast. The ques-
tionnaires were administered and managed by trained staff.

Anthropometric measures

To measure the body height of participants, a portable height 
rod (precision: 0.1 cm) was used. Bodyweight was deter-
mined by an electronic scale (precision: 0.1 kg). Body mass 
index (BMI) was computed by dividing body weight (in 

kg) by body height (in meters squared), and, then, BMI was 
converted into z-scores and, therefore, excess weight status 
(i.e., overweight and/or obesity) was established accord-
ing to World Health Organization criteria for sex and age 
[27, 28]. All measurements were performed by the same 
researcher in the Region of Murcia and another in Extrema-
dura, respectively.

Moderate‑to‑vigorous physical activity

Participants fulfilled the Physical Activity Questionnaire for 
Adolescents (PAQ-A) or the Physical Activity Questionnaire 
for Older Children (PAQ-C) to provide an estimation of the  
time spent in MVPA during the last seven days [29, 30]. These tools  
have been previously translated and validated into Spanish and 
include nine items scored on a [31, 32].

Respecting individuals aged 6–7 years, former recom-
mendations about the fulfillment of PAQ-C were adopted 
[33], as this tool was validated for youths from 8 to 14 years 
old. Thus, these recommendations indicate that parents can 
help their children to fulfill the questionnaire, without offer-
ing any guidelines for responding.

Furthermore, the mean of daily minutes of MVPA was 
computed following Saint-Maurice et al.’s equation [34] and 
used for further analysis.

Covariates

Participants’ sex and age were self-reported. The annual 
household income was considered as a proxy of the level 
of socioeconomic status (SES). Data on this matter was 
acquired by the Extremadura Statistics Institute and the 
Regional Statistics Center of Murcia, which categorize the 
socioeconomic status in relation to the annual household 
income in each of the municipalities of the Extremadura 
and the Region of Murcia, respectively. The choice of these 
covariates was based on the scientific literature [13, 14].

Statistical analysis

The participants’ characteristics of the analyzed sample were 
shown as frequency distribution for categorical variables and 
as mean and standard deviation (SD) for continuous variables. 
The assumption of normality was checked by the Kolmogorov– 
Smirnov test. Differences between sexes were verified by Stu-
dent’s t test. Binary logistic regression analyses, adjusted by 
potential covariates (age, region, and SES), were computed 
to verify the associations between daily minutes of MVPA, 
breakfast status, and excess weight status. Moderation analy-
ses were conducted using PROCESS macro 4.0 in IBM SPSS 
software (IBM SPSS Statistics for Windows, Version 25.0, 
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Armonk, NY, USA). The PROCESS macro applies ordinary 
least squares (OLS) analysis to estimate moderation models 
(model 1 in PROCESS) using BMI z-score/excess weight sta-
tus as dependent variables, breakfast status as the independent 
variable, and daily MVPA as the moderator variable, with a 
bootstrapping-resampling procedure (10,000 samples) [35]. 
Simple linear regression analyses were performed to assess the 
relationship of the daily MVPA with breakfast status and BMI 
z-score. Furthermore, the pick-a-point approach was performed 
as a method for probing moderation, including arbitrary values 
(i.e., mean and ± 1 SD) for daily MVPA. These values were 
categorized into low (− 1 SD), medium (mean), and high (+ 1 
SD). For simple linear regression analyses, we used the fol-
lowing parameters: effect size (f [2]) = 0.02, an alpha (α) error 
probability = 0.05, a statistical power (1−β) = 0.95, number of 
dependent variables = 1, and number of predictors = 5. There-
fore, the minimum number of participants was 652. Logistic 
regression analyses were used to examine the relationship of 
the daily MVPA with breakfast status and excess weight sta-
tus. For logistic regression analyses, we used the following for-
mula n > 10 (k + 1) [36], where k is the number of independent 
variables. Therefore, as we had five independent variables, the 
minimum sample of participants required was 600.

Results

Table 1 indicates the descriptive information of the study’s 
participants. The prevalence of excess weight was greater in 
boys (43%) than girls (35%). Conversely, the number of par-
ticipants skipping breakfast was higher in girls (13%) than 
boys (9.2%). Significant differences were found between sexes 
for both excess weight status (p < 0.001) and breakfast status 
(p = 0.001). Moreover, the level of daily MVPA was higher in 
boys than in girls (p < 0.001).

Figure 1 displays the moderator role of daily MVPA in 
the association between breakfast status and BMI (z-score). 
Daily MVPA minutes moderated the association between skip-
ping breakfast and BMI (z-score) in both boys (β =  − 0.175; 
CI 95%, − 0.331 to − 0.019) and girls (β =  − 0.073; CI 
95%, − 0.140 to − 0.002).

Table 2 displays the moderator role of MVPA level 
in the association between breakfast status and excess 
weight status. Skipping breakfast was associated with 
higher odds of having excess weight in boys (OR = 1.83; 
CI 95%, 1.18 to 2.86) and girls (OR = 1.98; CI 95%, 1.27 
to 3.07). Daily MVPA skipping breakfast was inversely  
linked to excess weight in boys (OR = 0.55; CI 95%, 0.40 to  

Table 1   Participants’ 
characteristics of the analyzed 
sample according to sex 
(N = 2890)

BMI body mass index, MVPA moderate-to-vigorous physical activity, PAQ-A Physical Activity Question-
naire for Adolescents, PAQ-C Physical Activity Questionnaire for Older Children
a Excess weight established by the sum of participants with overweight or obesity according to the World 
Health Organization criteria [27, 28]

Variables Boys (n = 1552; 54%) Girls (n = 1338; 46%) p

Mean/n SD/% Mean/n SD/%

Age (years) 12.2 2.7 12.5 2.8 0.001
Annual household income (€) 20,527.3 2421.7 20,507.2 2485.8 0.827
Region of Murcia (%) 691 45 627 59 0.208
Extremadura (%) 861 56 711 41
Children (%) 660 43 466 35 0.253
Adolescents (%) 892 58 872 65
Weight (kg) 50.7 17.0 48.3 13.8  < 0.001
Height (cm) 155.2 16.8 152.5 14.5  < 0.001
BMI (z-score)a 0.8 1.3 0.5 1.2  < 0.001
Excess weight statusa (%, yes) 660 43 466 35  < 0.001
Breakfast status (%, skipping) 143 9.2 174 13 0.001
PAQ-C/PAQ-A (score) 1.7 0.1 1.4 0.1  < 0.001
Daily MVPA mean (min) 7.1 3.1 5.7 3.0  < 0.001
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Fig. 1   Moderator role of daily moderate-to-vigorous physical activ-
ity minutes in the association between breakfast status and body mass 
index (z-score). A Moderation model for boys. B Moderation model 

for girls. Adjusted by age, region, and socioeconomic status. BMI, 
body mass index; MVPA, moderate-to-vigorous physical activity
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0.76) and girls (OR = 0.81; CI 95%, 0.65 to 0.99). Finally, 
daily MVPA minutes moderated the association between 
skipping breakfast and excess weight in boys (OR = 1.10; 
CI 95%, 1.02 to 1.07) and girls (OR = 1.14; CI 95%, 1.04 
to 1.24).

Discussion

The present study suggested that the relationship  
between skipping breakfast and excess weight was moderated by  
daily minutes of MVPA in two Spanish regions. Although 
the number of breakfast skippers was higher among girls 
and the number of participants with excess weight was 
greater in boys, the moderator role of MVPA in the associa-
tion between skipping breakfast and both BMI (z-score) and 
excess weight was consistent in both sexes. One possible 
reason is that girls who eat breakfast in a daily basis have 
shown a higher quality breakfast than boys [37]. Supporting 
this idea, different breakfast habits among European boys 
(i.e., higher intake of breakfast cereals, fruit, milk, and dairy, 
and fewer sugar-sweetened beverages) and girls (i.e., lower 
intake of pasta, rice, and others) have been inversely related 
to excess weight [38]. Despite its cross-sectional design, our 
results indicate that promotion of a healthy eating habit such 
as having breakfast should be accompanied by increases in 
daily MVPA, as young participants who have breakfast and 
with higher daily MVPA seem to be more likely to have no 
excess weight [38].

In accordance with the present results, previous stud-
ies have indicated that skipping breakfast is linked with obe-
sity [5, 9, 10]. There are several factors which could justify 
this finding. First, breakfast skipping is related to changes 
in decreased satiety and higher appetite, which may result 
into overeating and altered insulin sensitivity [39]. Second, 

having breakfast is helpful for controlling appetite, and it 
can also enhance blood glucose levels and increase insu-
lin sensitivity in the following meals [39]. Third, skipping  
breakfast can extend the overnight fast and more fasting 
time may result into increased release of ghrelin (a peptide 
hormone that promotes hunger) [40]. Fourth, children who 
skipped breakfast could have a low overall diet quality [41], 
which could lead to excess weight [21]. Fifth, cultural dif-
ferences related to meal timing among countries could influ-
ence on excess weight [42]. For instance, Spain is located 
relatively westward within its time zone, resulting in sun rise 
and sun set occurring at a later time as compared to many 
other countries within the same time zone. The late meal 
timing in Spain is thus less extreme in comparison with solar 
time and it has been related to greater BMI and waist cir-
cumference in Spanish schoolchildren [43]. Notwithstanding 
the above, the mechanisms linking skipping breakfast and 
excess weight are still unclear [13].

Another important finding was that daily MVPA and 
excess weight were inversely associated. This fact is con-
sistent with the scientific literature [44, 45]. Thus, higher 
levels of PA (including non-exercise activity thermogenesis) 
have been linked to lower BMI and body fat percentage, 
as well as for those who have excess weight, increased PA 
levels can be effective for reducing BMI [44, 45] and body 
fat percentage [45]. More specifically, MVPA has proven 
to be especially relevant in the prevention and treatment of 
childhood and adolescent obesity [44]. Notwithstanding, 
PA levels are mainly low among young people with obesity 
[46]. Moreover, a meta-analysis by Wang et al. [47] found 
that only the 31% of single PA had significant and favorable 
results to prevent childhood obesity. However, it is impor-
tant to take into account that a significant body of research 
indicates that small changes in nutrition in addition to PA 
are also necessary to control weight [21].

Table 2   Association between 
daily minutes of moderate-to-
vigorous physical activity and 
breakfast status and excess 
weight status

MVPA moderate-to-vigorous physical activity. Adjusted by age, region, socioeconomic status, and quality 
diet
a Breakfast status coded as follows: 0–breakfast (reference group) and 1–skipping breakfast
b Excess weight status coded as follows: 0–no excess weight (reference group) and 1–excess weight

Excess weight statusb

Predictors β SE p OR LLCI ULCI

Boys
Breakfast statusa 0.607 0.227 0.008 1.83 1.18 2.86
Daily MVPA (min)  − 0.601 0.163  < 0.001 0.55 0.40 0.76
Breakfast statusa × daily MVPA (min) 0.091 0.034 0.008 1.10 1.02 1.17

Girls
Breakfast statusa 0.681 0.225 0.002 1.98 1.27 3.07
Daily MVPA (min)  − 0.215 0.107 0.048 0.81 0.65 0.99
Breakfast statusa × daily MVPA (min) 0.127 0.046 0.006 1.14 1.04 1.24
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Findings also seem to indicate that a sufficient amount of 
daily MVPA could moderated the association between skip-
ping breakfast and excess weight in both sexes. Some studies 
have shown that MVPA was not a mediator variable in this 
relation neither in girls nor boys (adolescents), as well as in 
Latin and African American girls with excess weight [23, 24].  
Conversely, Albertson et al. [48] revealed in a longitudinal 
study that PA is a mediator in relationship between eating 
breakfast and BMI over time in White and Black adolescent 
girls. Based on our findings, it seems that although young 
people who skip breakfast show higher risk of suffering obe-
sity [9], greater levels of PA might be a valuable contributor 
to energy balance and weight control [45]. There are some 
mechanisms which could explain the associations obtained. 
As was previously mentioned, breakfast skipping is related 
to variations in decreased satiety and appetite, which may 
result into overeating and altered insulin sensitivity [39]. It 
might be explained by the reason that a higher PA level may 
lead to an increase in total calories consumed. Nevertheless, 
individuals with greater PA levels may be more sensitive to 
appetite control system by improved compensatory regula-
tions for the density and energy content of food [49]. Sup-
porting this idea, Schubert et al. [50] in their meta-analysis 
showed that exercise is successful to induce a caloric deficit 
(in a short term) and that people do not tend to compensate 
for the energy expenditure during physical exercise in the fol-
lowing hours post exercise by modifying food consumption. 
Additionally, another meta-analysis has shown that acute 
exercise might affect appetite by suppressing levels of some 
hormones (e.g., ghrelin), which could facilitate alterations 
in food/beverage consumption post-acute exercise. Also, a 
systematic review with meta-analysis conducted by García-
Hermoso et al. [51] pointed out the efficacy of interventions 
including aerobic exercise on insulin resistance indicators in 
youths with obesity. In relation to the previously mentioned 
Spanish’s late meal timing, one study showed that a large din-
ner or late-evening snacking is associated with higher BMI 
only in children with low PA levels, suggesting that increased 
PA levels seem to compensate for the negative effects of late-
night excessive caloric intake on children’s BMI [52]. Simi-
larly, another study found that children at the lowest quartile 
of PA level had a positive association between the calories 
consumed at dinner and BMI, being this association inverse 
for children at the highest quartile of PA level [52]. These 
same authors found that high-energy intake at dinner and 
evening snack was related to skipping breakfast in children. 
However, the dinner consumption was not assessed in this 
study. Based on these facts, it is hypothesized that MVPA  
could moderate the association of skipping breakfast  
on excess weight in both boys and girls.

Breakfast is one of the more debated meals, contemplated 
as the most essential of the day on some occasions [6] and 
questioned in others [53]. For instance, a recent systematic 

review with meta-analysis concludes that breakfast con-
sumption should be promoted to increase the macronutri-
ent quality and food intake in both children and adolescents 
[54]. Conversely, one systematic review and meta-analysis 
including randomized controlled trials by Sievert et al. [55] 
(in adults) pointed out that caution is required to recommend  
breakfast for reducing body weight, since it may have the 
contrary result, regardless of established breakfast habit. 
Breakfast may not or may be the most essential meal, but 
it is undoubtedly a meal that needs further research [56]. 
What our results do suggest to point to is that if breakfast is 
skipped, high levels of MVPA could reduce the association 
of skipping breakfast on excess weight in young people.

One strength of the current study is that, to date, the  
moderator role of MVPA level in the relation between  
skipping breakfast and excess weight in young people has 
not been extensively studied. Thus, our study evaluated this 
association in a large sample of Spanish young people. Con-
versely, our research also had certain limitations. A causal 
relationship was not developed due to the cross-sectional 
nature of this study. Thus, it is not possible to conclude that 
engaging in MVPA (with or without skipping breakfast) 
promotes having excess weight or, contrariwise, that skip-
ping breakfast causes decrease in the MVPA level (i.e., the 
reverse causality). Hence, despite the reason that a specific 
dependence direction between variables was discussed, sev-
eral directions of these associations are also possible. In addi-
tion, the estimation of PA level would be more accurate with 
the use of accelerometers instead of questionnaires. However, 
Saint-Maurice et al.’s Equation [34] has shown a high cor-
relation with accelerometry values (r = 0.63) and there were 
no statistically significant differences between the recorded 
and estimated MVPA. One difficulty found to analyze the evi-
dence of the association between eating breakfast and health 
is the description of what a healthy breakfast includes, in 
relation to the type of food that it is composed of, the fre-
quency of its consumption, or the energy content, aspects 
which were not analyzed in the present study [57]. Also, it 
has been pointed out that energy density (in breakfast) should 
be considered as a further element of breakfast intake [58], 
since it could be associated with cardiometabolic risk factors 
in young people with excess weight. Finally, fatness by a 
4-compartment model, which is considered the gold standard 
for assessing body composition, was not measured. However, 
it is high-priced and involves specific tools to independently 
determine the body water, total bone mineral content, and 
body volume [59]. For all of these abovementioned reasons,  
caution is required to interpret our results.

In conclusion, our results showed that daily MVPA mod-
erates the association between skipping breakfast and excess 
weight, meaning that PA of sufficient intensity seems to reduce  
the effect of skipping breakfast on young body weight  
status. This finding may be important for the establishment of 
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public health policies that will help to the prevention of child-
hood obesity. Therefore, interventions planned to promote the 
sufficient practice of PA among children and adolescents could 
be crucial for maintaining a more appropriate weight status, 
especially in those who are skipping breakfast.
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