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Abstract 

Background: Excess weight and behaviors related to physical activity, electronic screen use, and dietary habits are interrelated 

dimensions of youth health. Objective: To determine whether excess weight was associated with physical activity frequency, 

electronic screen time, and meal regularity among Costa Rican students aged 10 to 15. Method: A cross-sectional study was 

conducted with 900 students from 15 schools in Montes de Oca, Costa Rica. Excess weight—defined as overweight or obesity—

was classified according to the World Health Organization's body mass index-for-age reference criteria. Prevalence, bivariate 

associations, and adjusted odds ratios were estimated using binary logistic regression. Results: The prevalence of excess weight 

was 37.8%. Skipping breakfast was associated with a higher likelihood of excess weight after adjusting for sex, age, 

socioeconomic status, nationality, family structure, skipping dinner, physical activity, and electronic screen time (adjusted OR: 

1.67; 95% CI: 1.11-2.51). Engaging in physical activity three or more days a week was associated with a lower likelihood of 

excess weight (adjusted OR: 0.75; 95% CI: 0.56-0.99). Electronic screen time of two or more hours per day did not show an 

independent association. Conclusions: In this school-based sample, excess weight was associated with skipping breakfast and a 

lower weekly frequency of physical activity. Due to the cross-sectional design, the findings should be interpreted as simultaneous 

associations rather than causal or temporal relationships. 
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1. Introduction 

The 10-to-15-year age range includes significant biological 

and social transitions. Growth, pubertal maturation, and 

changes in body composition occur alongside increasing au-

tonomy in food choices, leisure activities, and screen use. 
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Consequently, nutritional status in this age group is deter-

mined by biological processes, dietary habits, physical activ-

ity, sedentary behavior, family, school, and socioeconomic 

conditions [1, 2]. 

Excess weight during childhood and adolescence is epide-

miologically significant, as it can coexist with cardiometa-

bolic abnormalities and be associated with obesity later in life. 

Its assessment requires age- and sex-adjusted reference values, 

given that body mass index (BMI) varies during growth. The 

World Health Organization reference for the 5-to-19-year-old 

population defines overweight as a BMI-for-age value ex-

ceeding one standard deviation, and obesity as a value exceed-

ing two standard deviations [3]. In Costa Rica, national BMI 

and waist circumference percentiles have provided relevant 

local evidence for characterizing growth, adiposity, and cen-

tral fat distribution in children and adolescents [4]. 

Physical activity is linked to energy balance, cardiorespira-

tory fitness, musculoskeletal function, and metabolic regula-

tion. Its observed association with excess weight depends on 

frequency, duration, intensity, the measurement method, and 

the coexistence of other behaviors. Physical activity and sed-

entary behavior are not reciprocal constructs, as a student can 

accumulate physical activity at specific times while simulta-

neously maintaining prolonged exposure to electronic screens 

[5]. 

Increasingly, research examines co-occurring patterns of 

physical activity, sedentary behavior, and diet, rather than iso-

lated exposures. A systematic review revealed that less favor-

able behavioral profiles were associated with greater adiposity 

and other adverse health indicators, although definitions and 

distributions varied across studies [6]. 

Electronic screen time is a specific form of sedentary be-

havior that may be linked to adiposity due to the displacement 

of physical activity, food consumption while using these de-

vices, and exposure to food advertising. While a meta-analysis 

estimated a positive association between categories of high 

electronic screen time and overweight or obesity, although 

with high heterogeneity across studies [7], other investigations 

have found associations between screen time and less healthy 

dietary habits, but not necessarily with overweight or obesity 

[8, 9]. This variability suggests that the significance of screen 

time depends on the context, the type of exposure, and the be-

haviors with which it co-occurs. 

Meal regularity and timing can reflect family organization, 

school schedules, sleep patterns, and opportunities for food 

access. From this perspective, skipping breakfast should not 

be interpreted solely as an isolated dietary habit, but rather as 

a potential indicator of broader daily routines. Although vari-

ous studies have described an association between skipping 

breakfast and excess weight in children and adolescents, the 

prevalence of non-experimental designs, the possibility of re-

verse causality, and inconsistent intervention results limit a di-

rect causal interpretation [10, 11]. 

Overall, nutritional status among students aged 10 to 15 

should be examined in relation to coexisting dietary practices, 

physical activity, and sedentary behavior within family and 

school contexts. Costa Rican evidence evaluating these behav-

iors simultaneously remains limited. The research question 

was: is there an independent association between excess 

weight and the frequency of physical activity, time spent in 

front of electronic screens, and meal regularity among stu-

dents aged 10 to 15? Consequently, this study aimed to esti-

mate the prevalence of excess weight and evaluate its adjusted 

associations with these behaviors. 

2. Materials and Methods 

2.1. Study Design and Setting 

A cross-section observational study was conducted using 

individual-level data collected as part of the project "Early 

detection and understanding of the genesis of type 2 diabetes 

mellitus and its comorbidities in children and adolescents 

with excess body weight." Students with and without excess 

weight were included in this analysis to assess the associa-

tion between nutritional status and specific behavioral vari-

ables. 

Data collection was conducted between August 2023 and 

December 2024 at 15 day-session educational institutions in 

Montes de Oca, San José province, Costa Rica. Eleven pri-

mary schools and four secondary schools participated, com-

prising public, state-subsidized, and private institutions. The 

presentation of methodological aspects followed the STROBE 

recommendations for cross-sectional observational studies 

[12]. 

2.2. Sample Design and Participants 

The study sample consisted of 900 students aged 10 to 15 

from participating schools in Montes de Oca, Costa Rica. No 

separate a priori sample-size calculation was performed for 

this secondary analysis; all participants from the original field-

work who met the present eligibility criteria and had the re-

quired data were included. Inclusion criteria were age 10 to 15 

years, enrollment at a participating school, written informed 

consent from a parent or legal guardian, student assent when 

applicable, and available data on nutritional status, sociodem-

ographic characteristics, physical activity, screen time, and di-

etary habits. Participants outside the age range, without con-

sent or assent when required, or without the variables needed 

for the analysis were excluded. The final sample included 423 

male and 477 female students. 

Behavior data was collected with a structured self-report 

questionnaire administered during the original project field-

work. The instrument included items on weekly physical ac-

tivity frequency and usual duration, daily electronic screen 

time, breakfast and dinner consumption, meal regularity, and 

food intake between main meals. 
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2.3. Anthropometric Measurements and 

Nutritional Status 

Anthropometric measurements were performed in accord-

ance with the Costa Rican Social Security Fund's institutional 

procedures for nutritional care and the national standard for 

the use of anthropometric charts for the nutritional assessment 

of the population aged 0 to 19; these standards aim to stand-

ardize body measurements and facilitate the collection of 

comparable data for nutritional classification [13, 14]. 

Height was measured using a portable SECA 213 stadiom-

eter. Body weight and body composition were measured using 

a TANITA bioelectrical impedance device. Waist circumfer-

ence was measured with a horizontal tape measure at the mid-

point between the last rib and the upper edge of the hip bone, 

without compressing the skin. BMI was calculated by dividing 

weight in kilograms by height in square meters. 

Nutritional status was classified using the World Health Or-

ganization’s age- and sex-specific BMI-for-age reference for 

the 5-to-19-year-old population [3]. For the primary analysis, 

overweight and obesity were grouped into the "excess weight" 

category. Body fat percentage, lean mass, and waist circum-

ference were used to characterize the groups but were not in-

cluded as predictors in the multivariate model due to their 

close conceptual and statistical relationship with the outcome 

variable. 

2.4. Physical Activity and Electronic Screen 

Time 

Physical activity was assessed using questions regarding 

the number of days per week spent on physical or sports ac-

tivities and their usual duration. For the primary analysis, stu-

dents engaging in physical activity three or more days a week 

were classified as active, while those falling below this thresh-

old were classified as insufficiently active. This variable was 

used in the logistic regression model due to its parsimony and 

was not interpreted as indicating adherence to international 

recommendations, as it did not require a minimum duration of 

60 minutes or include a measure of intensity. 

The criterion of engaging in at least 60 minutes of daily 

physical activity was also examined. Furthermore, an inte-

grated classification was developed by combining weekly 

physical activity frequency, usual duration, and screen time 

into four mutually exclusive operational profiles: highly ac-

tive, active with screen-related risk, moderately sedentary, and 

sedentary. This classification was used in descriptive and bi-

variate analyses and was not considered a validated scale or a 

direct measure of adherence to international recommendations. 

For the independent analysis, screen time was dichotomized 

into less than two hours or two or more hours per day. This 

dichotomization facilitates interpretation but reduces infor-

mation regarding continuous exposure and limited the exami-

nation of dose-response or non-linear relationships. 

2.5. Dietary Habits 

Information was collected regarding habitual breakfast and 

dinner consumption, the total number of daily eating occa-

sions, and food intake between main meals. A value of 1 was 

assigned when the student reported skipping breakfast, and a 

value of 0 when they reported eating breakfast; skipping din-

ner was coded in an analogous manner. These variables repre-

sented meal regularity and temporal organization, not diet 

quality, nutrient intake, or the composition of foods consumed. 

2.6. Covariates and Statistical Analysis 

Sex, age, socioeconomic status, nationality, and family 

structure were considered potential confounders based on ep-

idemiological plausibility. Sex was coded as female versus 

male. Age was grouped into three categories: 10 years or 

younger, over 10 to 13 years, and over 13 years. Nationality 

was dichotomized into Costa Rican versus other nationalities, 

and family structure into nuclear family versus other struc-

tures. 

Socioeconomic status was assessed using a score based on 

household goods and services. A specific score was assigned 

to each reported good or service to distinguish between soci-

oeconomic strata, and the total score was used to classify par-

ticipants into low, medium, or high socioeconomic status. 

Scores of 0 to 4 were classified as low; 5 to 10 as medium; 

and those above 10 as high. For the multivariate analysis, this 

variable was dichotomized into high socioeconomic status 

versus low or medium status. 

Data processing and analysis were performed using IBM 

SPSS Statistics, version 29.0. Frequencies and percentages 

were used for categorical variables and means and standard 

deviations for quantitative variables. Bivariate associations 

were evaluated using Pearson's chi-square tests, and compari-

sons of quantitative variables were conducted using paramet-

ric or non-parametric tests, as appropriate. 

A binary logistic regression model was fitted with excess 

weight as the outcome variable. The model simultaneously in-

cluded sex, age group, socioeconomic status, nationality, fam-

ily structure, skipping breakfast, skipping dinner, physical ac-

tivity (dichotomous variable), and electronic screen time. Es-

timates were expressed as adjusted odds ratios with 95% con-

fidence intervals. 

A secondary logistic regression analysis used the dichoto-

mous physical activity classification as the outcome. An addi-

tional exploratory model examined interaction between sex 

and age group. Statistical significance was set at 0.05. These 

analyses were explicitly treated as secondary or exploratory 

and were not used to redefine the primary research question. 

2.7. Ethical Considerations 

The protocol was approved by the Scientific Ethics Com-

mittees of both the Costa Rican Institute for Research and Ed-
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ucation in Nutrition and Health (IC-2023-01) and the Univer-

sity of Costa Rica (VI-4333-2019). Participation required 

written informed consent from the mother, father, or legal 

guardian, as well as informed assent from students aged 12 or 

older, when applicable, in accordance with national regula-

tions governing biomedical research involving human sub-

jects in Costa Rica, including Biomedical Research Regula-

tory Law No. 9234 and its regulations [15, 16]. 

The information was managed using identification codes 

and used exclusively for scientific purposes, preserving the 

confidentiality of the participants. 

3. Results 

The sample included 900 students aged 10 to 15, with a 

mean age of 12.1 ± 1.7 years; 53.0% were female and 47.0% 

were male. A total of 560 participants (62.2%) were classified 

as not having excess weight, while 340 (37.8%) presented ex-

cess weight. The prevalence of excess weight was similar 

among male and female students (38.3% and 37.3%, respec-

tively). 

Anthropometric and body composition characteristics ac-

cording to nutritional status are presented in Table 1. Students 

with excess weight exhibited higher mean values for BMI, 

waist circumference, body fat percentage, and lean mass than 

those with no excess weight. 

Table 1. Anthropometric and body composition characteristics according to nutritional status. 

Variable No excess weight (mean ± SD) Excess weight (mean ± SD)  p Value  

Age, years 12.02 ± 1.67 12.10 ± 1.72 0.475 

BMI, kg/m2 17.68 ± 2.29 24.37 ± 3.62 <0.001 

Waist circumference, cm 67.97 ± 6.79 83.19 ± 8.90 <0.001 

Body fat percentage,% 16.97 ± 6.12 29.52 ± 7.15 <0.001 

Lean mass, kg 32.58 ± 7.42 39.44 ± 8.36 <0.001 

Note: Values are presented as mean ± standard deviation (SD). Comparisons were performed using Student’s t test or a non-parametric test, 

according to variable distribution. BMI: body mass index. 

3.1. Sociodemographic Factors 

No statistically significant associations were observed be-

tween excess weight and sex, nationality, socioeconomic sta-

tus, or family structure. Although high socioeconomic status 

showed a lower descriptive prevalence of excess weight, the 

difference did not reach statistical significance (Table 2). 

Table 2. Sociodemographic characteristics according to nutritional status. 

Variable Category No excess weight (n,%) Excess weight (n,%) p Value 

Sex 
Male 261 (61.7) 162 (38.3) 

0.762 
Female 299 (62.7) 178 (37.3) 

Nationality 
Costa Rican 513 (61.8) 317 (38.2) 

0.370 
Other nationality 47 (67.1) 23 (32.9) 

Socioeconomic level 

Low 123 (60.6) 80 (39.4) 

0.224 Middle 363 (61.4) 228 (38.6) 

High 74 (69.8) 32 (30.2) 

Family structure 

Nuclear 254 (62.0) 156 (38.0) 

0.942 Matriarchal 136 (63.0) 80 (37.0) 

Patriarchal 11 (68.8) 5 (31.3) 
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Variable Category No excess weight (n,%) Excess weight (n,%) p Value 

Extended 159 (61.6) 99 (38.4) 

Note: Data are presented as frequency and row percentage. Differences were assessed using Pearson chi-square tests. 

3.2. Physical Activity and Screen Time 

Weekly physical activity frequency was significantly asso-

ciated with excess weight: 35.2% among active students and 

42.0% among non-active students (p = 0.041). Conversely, the 

criterion of engaging in at least 60 minutes of daily physical 

activity was not associated with excess weight (p=0.390; Ta-

ble 3). 

Table 3. Physical activity according to nutritional status. 

Variable Category No excess weight (n,%) Excess weight (n,%) p Value 

Physical activity ≥ 3 days per week 
Active 361 (64.8) 196 (35.2) 

0.041 
Insufficiently active 199 (58.0) 144 (42.0) 

Physical activity ≥ 60 min per day 

Active 323 (61.1) 206 (38.9) 

0.390 
Insufficiently active 237 (63.9) 134 (36.1) 

Note: The p value was obtained using Pearson’s chi-square test. 

Screen time was not associated with excess weight in the 

bivariate analysis. Excess weight prevalence was 40.3% 

among students reporting at least two hours per day and 36.0% 

among those reporting less than two hours per day (p = 0.189). 

The integrated activity and screen-time classification was also 

not associated with excess weight (p = 0.300; Table 4). 

Table 4. Electronic Screen time and integrated classification according to nutritional status. 

Variable Category No excess weight (n,%) Excess weight (n,%) p Value 

Screen time 
Less than 2 hours/day 333 (64.0) 187 (36.0) 

0.189 
2 or more hours/day 227 (59.7) 153 (40.3) 

Integrated classification 

Highly active 141 (65.0) 76 (35.0) 

0.300 

Active with screen-related risk 222 (64.0) 125 (36.0) 

Moderately sedentary 150 (57.5) 111 (42.5) 

Sedentary 47 (62.7) 28 (37.3) 

Note: The integrated classification combined weekly physical activity frequency, usual physical activity duration, and screen time. Percentages 

were calculated by row. 

3.3. Dietary Habits 

Dietary habits according to nutritional status are shown in 

Table 5. The total number of foods consumed, daily eating oc-

casions, food intake between meals, lunch, snacks, intake be-

fore breakfast and dinner were not associated with excess 

weight. 

Breakfast was the only dietary indicator associated with nu-

tritional status. Students who ate breakfast showed an excess 

weight prevalence of 36.2%, compared to 48.6% among those 

who did not (p = 0.012). Skipping dinner habit was not statis-

tically significant (p = 0.095). 
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Table 5. Dietary habits according to nutritional status. 

Variable Category 
No excess weight (n,%) or 

(mean ± SD) 

Excess weight (n,%) or 

(mean ± SD) 
p Value 

Total number of foods consumed Continuous 12.38 ± 4.40 12.48 ± 4.39 0.748 

Number of eating occasions Continuous 4.06 ± 1.09 3.94 ± 1.06 0.107 

Intake before breakfast 
Yes 21 (72.4) 8 (27.6) 

0.250 
No 539 (61.9) 332 (38.1) 

Breakfast 
Yes 503 (63.8) 286 (36.2) 

0.012 
No 57 (51.4) 54 (48.6) 

Snack between breakfast and 

lunch 

Yes 306 (62.7) 182 (37.3) 
0.745 

No 254 (61.7) 158 (38.3) 

Lunch 
Yes 519 (62.3) 314 (37.7) 

0.857 
No 41 (61.2) 26 (38.8) 

Snack between lunch and after-

noon 

Yes 68 (64.2) 38 (35.8) 
0.663 

No 492 (62.0) 302 (38.0) 

Afternoon snack 
Yes 252 (62.5) 151 (37.5) 

0.863 
No 308 (62.0) 189 (38.0) 

Snack between afternoon and din-

ner 

Yes 64 (59.8) 43 (40.2) 
0.584 

No 496 (62.5) 297 (37.5) 

Dinner 
Yes 493 (63.3) 286 (36.7) 

0.095 
No 67 (55.4) 54 (44.6) 

Intake after dinner 

Yes 48 (60.0) 32 (40.0) 

0.668 
No 512 (62.4) 308 (37.6) 

Note: P values correspond to Pearson chi-square tests for categorical variables and ANOVA for continuous variables. Percentages were calcu-

lated by row. 

3.4. Multivariate Analysis 

The adjusted model is presented in Table 6 and Figure 1. 

Skipping breakfast was associated with higher likelihood of 

excess weight after adjustment for sex, age, socioeconomic 

status, nationality, family structure, skipping dinner, physical 

activity, and screen time (adjusted OR 1.67; 95% CI 1.11 to 

2.51; p = 0.014). Activity on three or more days per week was 

associated with lower likelihood of excess weight (adjusted 

OR 0.75; 95% CI 0.56 to 0.99; p = 0.043). No other covariates 

reached statistical significance. The model included all 900 

observations and had limited explanatory power (McFadden 

pseudo-R-squared = 0.017). 

Table 6. Adjusted logistic regression model for excess weight. 

Variable Adjusted OR 95% CI p Value 

Female sex versus male 0.89 0.68 to 1.18 0.425 

Older than 10 to 13 years versus 10 years or younger 1.34 0.86 to 2.07 0.195 

Older than 13 years versus 10 years or younger 1.16 0.71 to 1.92 0.548 

High socioeconomic status versus low or middle 0.67 0.43 to 1.05 0.081 

http://www.sciencepg.com/journal/ijnfs


International Journal of Nutrition and Food Sciences http://www.sciencepg.com/journal/ijnfs 

 

205 

Variable Adjusted OR 95% CI p Value 

Costa Rican nationality versus other nationalities 1.39 0.82 to 2.36 0.216 

Nuclear family versus other structures 1.01 0.77 to 1.34 0.927 

Skipping breakfast versus eating breakfast 1.67 1.11 to 2.51 0.014 

Skipping dinner versus eating dinner 1.37 0.92 to 2.03 0.122 

Active versus insufficiently active 0.75 0.56 to 0.99 0.043 

Screen time ≥ 2 hours versus < 2 hours 1.16 0.88 to 1.54 0.300 

Note: OR: odds ratio; CI: confidence interval. The model included 900 observations. AIC = 1194.70; McFadden pseudo-R-squared = 0.017. 

 
Figure 1. Adjusted odds ratios for excess weight participants. 

Note: Estimates correspond to the multivariate logistic regression model with excess weight as the outcome. Points represent adjusted odds 

ratios, and horizontal lines represent 95% confidence intervals. The vertical line indicates the null value of OR = 1.0. OR: odds ratio; CI: 

confidence interval. 

In the secondary model, where dichotomous physical activ-

ity served as the outcome variable, excess weight and female 

sex were associated with a lower likelihood of being classified 

as active. High socioeconomic status showed an estimate con-

sistent with a higher likelihood of engaging in physical activ-

ity, although this did not reach statistical significance. In the 

exploratory model that included the interaction between sex 

and age group, no statistical evidence of such an interaction 

was observed. Selected estimates from these models are pre-

sented in Table 7. 

Table 7. Selected estimates from the secondary and exploratory models. 

Model and variable Adjusted OR 95% CI p Value 

Excess weight versus no excess weight 0.74 0.56 to 0.99 0.040 

Female sex versus male 0.49 0.37 to 0.65 <0.001 

Age older than 10 to 13 years versus 10 years or younger 1.17 0.76 to 1.79 0.475 

Age older than 13 years versus 10 years or younger 1.19 0.73 to 1.94 0.486 
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Model and variable Adjusted OR 95% CI p Value 

High socioeconomic status versus low or middle 1.52 0.96 to 2.39 0.071 

Costa Rican nationality versus other nationalities 1.46 0.88 to 2.41 0.139 

Nuclear family versus other structures 1.06 0.80 to 1.40 0.707 

Screen time ≥ 2 hours versus < 2 hours 0.89 0.67 to 1.18 0.425 

Interaction: female sex and age >10 to 13 years 1.02 0.42 to 2.45 0.971 

Interaction: female sex and age >13 years 1.82 0.68 to 4.92 0.235 

Note. The secondary model had an AIC of 1177.45 and a McFadden pseudo R-squared of 0.031. The exploratory model had an AIC of 1195.50 

and a McFadden pseudo R-squared of 0.020. Estimates are presented to contextualize secondary analyses and do not modify the main model. 

4. Discussion 

This study found excess weight in 37.8% of Costa Rican 

students aged 10 to 15. Engaging in physical activity three or 

more days per week was associated with lower likelihood of 

excess weight; screen time was not independently associated; 

and skipping breakfast was associated with a higher likelihood 

of excess weight. These findings are consistent with the mul-

tifactorial nature of excess weight and with evidence that 

physical activity, sedentary behavior, diet, and other health 

habits coexist in complex patterns [1, 2, 6]. 

The prevalence of excess weight observed in this study 

highlights a significant burden for the participating schools. 

Costa Rican studies have reported similar high prevalences of 

overweight and obesity in school-age populations, including 

34.2% among students aged 9 to 13 in Heredia and approxi-

mately 34% among students aged 6 to 12 in the 2016 School 

Weight and Height Census [17]. These statistics should be in-

terpreted with caution due to differences regarding the period, 

geographic area, age groups, study design, and selection pro-

cedures. National BMI and waist-circumference percentiles 

provide complementary context for interpreting adiposity 

among Costa Rican students [4]. 

Skipping breakfast was the principal dietary finding. Its as-

sociation with higher likelihood of excess weight is consistent 

with reviews reported in children [10]. However, evidence 

from low- and middle-income countries rated the certainty of 

evidence regarding the link between skipping breakfast and 

overweight or obesity as very uncertain, primarily due to the 

predominance of cross-sectional studies and methodological 

heterogeneity [18]. The adjusted odds ratio (OR) should not 

be interpreted as a prevalence ratio or relative risk, particularly 

because excess weight prevalence was 37.8%. Furthermore, 

the cross-sectional design of the study does not allow for de-

termining whether skipping breakfast preceded excess weight, 

whether it reflected attempts at weight control, or whether 

both conditions shared unmeasured determinants. Interven-

tion evidence also shows small or inconsistent effects on body 

weight [11]. 

Unlike the findings regarding breakfast, skipping dinner 

was not statistically associated with excess weight, although 

the adjusted OR was greater than one. This difference suggests 

that the various meals should not be considered equivalent ex-

posures, as their significance may vary depending on school 

schedules, family organization, food availability, sleep pat-

terns, and daily energy distribution. Furthermore, the rela-

tively small number of students who skipped breakfast or din-

ner may have limited the precision of the estimates. Overall, 

these results support the need to study meal regularity as part 

of the daily organization of habits, rather than as isolated rules 

in which skipping any main meal carries the same biological 

or social significance. Following the dietary results, the phys-

ical activity association also requires an operational interpre-

tation rather than a causal one. 

Engaging in physical activity three or more days a week 

was associated with a lower likelihood of being overweight. 

This finding aligns with longitudinal and experimental evi-

dence linking higher levels of physical activity to more favor-

able adiposity indicators in children and adolescents [19]. It is 

also consistent with evidence from Costa Rica regarding the 

biopsychosocial factors associated with active or sedentary 

lifestyles in this population, reinforcing the need to view phys-

ical activity as a behavior influenced by family, school, and 

social environments, rather than merely as an individual 

choice [20]. However, the observed magnitude was moderate 

and close to the conventional threshold for statistical signifi-

cance. Furthermore, the variable used reflects weekly fre-

quency rather than adherence to international recommenda-

tions, as it did not simultaneously account for duration and in-

tensity. Consequently, the result should be interpreted as an 

association specific to the operational definition employed. 

The lack of an association regarding the criterion of at least 

60 minutes of physical activity per day and the integrated clas-

sification does not necessarily contradict the association ob-

served with weekly frequency. Physical activity is multidi-

mensional behavior, and its relationship with adiposity may 

vary depending on intensity, daily accumulation, context, sea-

sonality, and measurement precision. The review by Georgou-

lis et al. [19] demonstrated that findings are more consistent 
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when specific exposures and objective measurements are used, 

although prospective evidence remains heterogeneous and 

susceptible to confounding factors. Furthermore, the inte-

grated classification used in this study was operational in na-

ture and may have grouped heterogeneous exposures into a 

single category, thereby reducing the ability to detect gradi-

ents of association. 

Screen time of two or more hours per day was not signifi-

cantly associated with excess weight after adjustment. This re-

sult is consistent with studies linking screen time to less favor-

able dietary habits without showing an independent associa-

tion with nutritional status [8, 9], as well as with a meta-anal-

ysis that found no significant association between screen time 

and the likelihood of central obesity, although waist circum-

ference was greater in groups with higher exposure [21]. How-

ever, it contrasts with meta-analyses reporting positive asso-

ciations between higher screen time categories and over-

weight or obesity [7, 22]. These discrepancies could be ex-

plained by differences in measurement, cut-off points, age, 

context, screen content, and the activities displaced by seden-

tary time. 

The absence of an independent association does not imply 

that screen time is irrelevant to health. Screen use may be 

linked to eating while viewing content, exposure to food ad-

vertising, poorer diet quality, the displacement of physical ac-

tivity, and sleep disturbances. Therefore, physical activity 

should not be conceptualized as an automatic offset for seden-

tary time, nor should it be assumed that reducing screen time 

guarantees enough movement [2, 9]. 

The secondary model showed that students with excess 

weight were less likely to be classified as active and that fe-

male sex was associated with lower physical activity. These 

results should be interpreted with caution, as the relationship 

between adiposity and physical activity could be bidirectional. 

Lower activity levels might contribute to excess weight, but 

excess weight can also hinder participation in certain forms of 

physical activity due to physical, social, or stigma-related bar-

riers. The exploratory model yielded no statistical evidence of 

an interaction between sex and age group; however, the wide 

confidence intervals make it inappropriate to interpret this re-

sult as indicating equivalence between the subgroups. 

Sociodemographic variables did not reach statistical signif-

icance in the adjusted model. High socioeconomic status 

showed an estimate consistent with a lower probability of ex-

cess weight, but the confidence interval included the null 

value. Literature on behavioral clustering indicates that socio-

economic position may be related to patterns of physical ac-

tivity, sedentary behavior, diet, and sleep, although the direc-

tion of these associations varies depending on the context and 

developmental stage [2, 6]. The dichotomization of socioeco-

nomic status and the small size of some nationality categories 

may have attenuated the differences. Therefore, the lack of 

statistical significance should not be interpreted as an absence 

of social inequalities, but rather as insufficient evidence to 

demonstrate them given the available variables and subgroup 

sizes. 

The explaining power of the models was low, indicating 

that the measured variables captured only a limited proportion 

of individual variability in excess weight. Variables not in-

cluded in the study, such as energy intake, overall diet quality, 

sleep, pubertal maturation, mental health, family history, 

school food environments, and structural opportunities for 

physical activity may con-found or modify the observed asso-

ciations. 

4.1. Strengths and Limitations 

The study’s strengths include its sample size, inclusion of 

primary and secondary school students, standardized anthro-

pometric measurements, and simultaneous adjustment for so-

ciodemographic, dietary, and behavioral variables. World 

Health Organization age- and sex-specific standards sup-

ported appropriate BMI classification during growth. Separat-

ing physical activity from screen time avoided treating these 

behaviors as reciprocal, while excluding anthropometric indi-

cators closely linked to the outcome reduced conceptual cir-

cularity. Primary, secondary, and exploratory models were 

clearly distinguished so that supplementary analyses did not 

change the main interpretation. 

The study also has limitations. The cross-sectional design 

precludes the establishment of temporal and causal relation-

ships and leaves open the possibility of reverse causality. 

Physical activity, screen time, and meal regularity were as-

sessed via self-report; consequently, the data may be subject 

to recall errors, social desirability bias, and classification er-

rors. Dichotomizing physical activity and screen time facili-

tated interpretation but resulted in a loss of information and 

may have masked dose-response associations or non-linear re-

lationships. Furthermore, the analysis was conducted on the 

available sample; therefore, the generalization of the results 

should be limited to populations with characteristics compa-

rable to those of the participating schools. 

4.2. Implications for School Health 

The findings support a school health response focused on 

environments and multiple behaviors, rather than placing in-

dividual responsibility for weight on students. Breakfast can 

serve as a practical point of intervention, but available evi-

dence does not justify limiting prevention efforts to simply 

recommending its consumption. Nutritional quality, access, 

scheduling, sleep, family support, and school conditions must 

also be considered. At the same time, schools can expand op-

portunities for daily movement, making it safe and enjoyable 

for the children, alongside balanced strategies for electronic 

screen use. 

Multicomponent school-based programs can be particularly 

relevant when they integrate nutrition, physical activity, sleep, 

electronic screen use, and aspects of the school environment 

[23, 24]. Consequently, the implications of the present study 
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should be understood as a basis for designing and evaluating 

contextualized interventions, rather than as evidence of the ef-

ficacy of a specific intervention. 

5. Conclusions 

Near 37.8% of Costa Rican students aged 10 to 15 studied 

in this sample had excess weight. The research question was 

answered by two adjusted associations: skipping breakfast 

was associated with higher likelihood of excess weight, 

whereas physical activity on three or more days per week was 

associated with lower likelihood of excess weight. Screen 

time was not independently associated with excess weight. 

These cross-sectional findings of the study do not establish 

causality or temporal order. These observations support the 

need for longitudinal studies, objective measures of physical 

activity, and more detailed assessment of screen exposure, 

sleep, dietary quality, pubertal maturation, and school and 

family environments. School health politics should evaluate 

multicomponent, non-stigmatizing strategies that support reg-

ular eating routines, opportunities for movement, and bal-

anced screen use. 
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