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Abstract 
Background: Overweight among adolescents is a global health concern, with unhealthy dietary habits, such as the 
consumption of sugar-sweetened beverages (SSBs), playing a significant role in its prevalence. To address this 
issue, the World Health Organization's Health Promoting Schools (HPS) framework aims to promote healthier 
lifestyles in schools. This study examines the impact of school-level factors, including program certification, on 
adolescents' daily water and SSB consumption, with a focus on how these factors may influence dietary behaviors. 
Methods: This study  approach was used to analyze data from 30.000 adolescents in  secondary schools that 
participated in a national health survey . The survey collected information on daily water and SSB intake, and 
school characteristics, including program certification, urbanization, school size, and socio-economic factors. 
Multilevel modeling techniques were applied to assess the variance in daily consumption across schools and to 
explore the relationships between school-level factors and individual dietary behaviors. 
Results: The study found that 4.53% of the variation in daily water consumption and 2.33% of the variation in SSB 
consumption were attributable to differences at the school level. Factors such as parental education, educational 
track, and urbanization explained some of the school-level variation in water and SSB consumption. However, 
school certification under the Health Promoting Schools program did not significantly influence the daily 
consumption of water or SSBs. 
Conclusion: The findings suggest that school-level factors, including parental education and urbanization, play a 
significant role in shaping adolescents' daily water and SSB consumption. While the Health Promoting Schools 
program contributes to health promotion, its direct impact on dietary behaviors may vary depending on contextual 
factors. Further research is needed to explore how program fidelity and school characteristics interact to influence 
the success of health interventions. 
 

Introduction 

Overweight among adolescents remains a critical global health challenge (1). This is particularly concerning as 

excess weight during childhood often persists into adulthood (2), leading to serious health issues such as type 2 

diabetes, heart disease, and certain types of cancer (3). Furthermore, previous studies highlight the connection 

between being overweight and reduced mental well-being in adolescents (4). Among the primary contributors to 

adolescent overweight is the prevalence of unhealthy eating habits (5), including the consumption of sugar-
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sweetened beverages (SSBs). These drinks, providing minimal satiety, increase the likelihood of excessive intake (6, 

7). Because SSBs are a significant source of added sugars with negligible nutritional benefits, they are linked to 

weight gain (8, 9). Consequently, replacing SSBs with water is strongly encouraged from a health standpoint, as 

water contains no calories or sugar (10). 

To promote healthier habits among young people, the World Health Organization (WHO) introduced the Health 

Promoting Schools (HPS) framework, which adopts a whole-school approach (11, 12). This approach addresses 

various elements of the school environment, such as health-related policies, educational programs, and collaboration 

with families and local health organizations (13). Schools serve as key platforms for health promotion due to the 

ability to reach most children and adolescents through mandatory education (11). Many countries have implemented 

variations of this framework to encourage healthy lifestyles among students (14). These initiatives are particularly 

relevant in addressing dietary issues, including the high consumption of SSBs and the insufficient intake of water 

reported among adolescents in multiple studies (15). 

Schools participating in such programs often aim for certification by meeting specific criteria related to health 

themes, such as nutrition. Certification requirements typically involve addressing four main pillars: health education, 

creating supportive physical and social environments, identifying students needing additional support, and 

establishing health-promoting policies (14). Some certifications emphasize implementing interventions like healthy 

canteen policies, nutrition-related curricula, and educational activities designed to encourage healthier eating 

behaviors (16). 

Despite the widespread adoption of school health programs, the degree of implementation and their effects remain 

unclear. Research on the HPS framework suggests schools often prioritize curriculum and environmental changes 

over involving families and communities (17). Similarly, studies examining the effects of these programs often focus 

heavily on health education while underemphasizing the other three pillars (18). A review of nutrition-focused 

school initiatives indicates that such interventions can reduce SSB consumption and increase water intake, though 

the evidence varies across different groups and contexts (19, 20, 21, 22). These inconsistencies may be better 

understood by considering factors like socioeconomic status, urban or rural settings, and cultural differences, which 

can influence dietary behaviors (23, 24, 25, 26). 

Given that these programs are implemented at the school level, it is hypothesized that they contribute to differences 

in individual dietary behaviors between schools. This research aims to explore the extent to which variations in the 

daily consumption of water and SSBs among adolescents can be attributed to school-level factors, including 

program certification, general school characteristics, and student demographics. Additionally, the study examines 

whether these characteristics influence the relationship between program certification and dietary behaviors, as the 

effects may differ depending on the school context. 

Methods 

This research survey is conducted periodically, typically every four years, with the goal of engaging all secondary 

schools, although participation is optional.Students in grades equivalent to 8 and 10 completed the survey 

anonymously during school hours. The survey captured outcomes such as daily water consumption and sugar-

sweetened beverages (SSBs) intake, along with individual characteristics, as part of the standard questionnaire (28). 

Data regarding program certification and additional support for specific health topics s were provided by a central 

health services organization. General school characteristics were obtained from an educational cohort study, which 

includes data from nearly all publicly funded schools (29). These datasets were linked through encrypted school 

identifiers. 

Adolescents were excluded if they lacked school identifiers, attended special needs schools, were enrolled in 

unrecognized tracks, or had missing individual data. 

Measurements 

Daily water and SSB intake were primary outcomes, analyzed at the individual level. Adolescents were classified 

based on whether they consumed at least one glass of water or one serving of SSBs daily. The survey did not specify 

quantities of consumption. SSBs were defined broadly, encompassing drinks like soda, energy drinks, and sweetened 

teas, but excluded beverages with artificial sweeteners. 

The health-focused program aims to promote healthier lifestyles through various forms of support, including online 

resources, funding for behavior-change interventions, and professional development for educators (14). Certification 

requirements are categorized by health topics such as nutrition, physical activity, and well-being, and are based on 

four core components: health education, the school environment, identifying students needing extra attention, and 

health policy (14). Schools meeting these criteria can apply for a certificate, which is reviewed by specialists. 

Certified schools also receive financial and advisory support to implement the program. The certification serves as 

an indicator of adherence to program components, though fidelity of implementation may vary across schools. 
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Program-related variables included certification status, health topic-specific certificates, years of certification, and 

receipt of financial or advisory support. Certification within a school year remains valid for three additional years, 

with program adherence considered a proxy for program implementation (14, 30). 

School and Student Characteristics 

General school characteristics, derived from educational datasets, included urbanicity (low, medium, high), school 

size, type of school (e.g., public or private), poverty levels, parental education, and the proportion of students with a 

migration background. Poverty levels were determined by analyzing area-specific socioeconomic indicators. School-

level parental education and migration background were estimated from prior datasets due to limitations in 

individual-level data (31). 

Individual variables included age, grade, educational track, household financial difficulties, psychosocial health, 

happiness, truancy, and school experience. Psychosocial health was measured using the Strengths and Difficulties 

Questionnaire (SDQ) (33), with scores categorized based on established thresholds (34). Happiness was assessed 

using a smiley-based scale, and school experience was rated on a 5-point scale, categorized into positive, negative, 

or average. Data for truancy and school experience were available for a subset of the survey regions. 

Statistical analysis 

Statistical analyses were conducted using multilevel modeling techniques (35) with R software version 4.1.3 (36). 

Significant (i.e., p-value < 0.05) interaction effects were examined for relevance by inspecting the effect sizes, 

expressed as odds ratios. All analyses based on multiple imputation were compared to complete case analyses. 

Results 

Table 1 highlights the summary statistics for secondary schools, categorized by those with and without the HS 

program certification. A total of 30000 adolescents from  secondary schools participated in the study.  Nutrition 

certification was the most prevalent topic certification, with 55.0% of certified schools holding it. Certified schools 

had an average certification duration of 3.9 years, compared to 0.2 years for non-certified schools, largely due to the 

inclusion of previously certified institutions. 

Among the certified schools, 56.7% were in highly urbanized areas, while 44.3% of non-certified schools were in 

similar regions. The proportion of students with at least one parent holding higher education qualifications showed 

no significant difference between certified and non-certified schools (0.6 vs. 0.5, p = 0.28). /Significant differences 

emerged between certified and non-certified schools concerning urbanization, age, grade, financial challenges, 

school experiences, and truancy. 

Regardless of certification status, more than 26% of adolescents did not consume water daily, and over 31% drank 

sugar-sweetened beverages (SSBs) daily. Of the adolescents who consumed SSBs daily, 64.0% also drank water 

daily. The mean number of respondents per school was 272. 

For water consumption, 4.53% of the variation was attributable to differences at the school level. None of the 

variables related to the HS program explained ≥10% of this variation, but three other factors did: higher parental 
educational attainment, educational track, and urbanization level. Together, these variables accounted for 3.59% 

(4.53%-0.94%) of the school-level variance. Adolescents attending schools where less than 50% of the student 

population had at least one highly educated parent were less likely to consume water daily (66.1% vs. 76.9%). 

Similarly, students in highly urbanized areas reported higher daily water consumption (76.0%) compared to those in 

medium (72.8%) and low (69.8%) urbanization areas. 

Within certified schools, 4.67% of the variation in water consumption was at the school level, but the number of 

years a school had been certified did not explain ≥10% of this variation. Furthermore, no significant associations 
were observed between certification duration and water consumption. 

For SSB consumption, 2.33% of the variance was attributed to school-level differences. The HS certification itself 

did not account for ≥10% of the variation, but three factors did: higher parental educational attainment, educational 
track, and school type. Daily SSB consumption was higher among students in schools where less than 50% of the 

population had at least one highly educated parent (35.6% vs. 30.6%). Among school types, SSB consumption was 

most common in Protestant schools (36.1%) and least common in public schools (30.8%). 

Due to convergence issues in logistic models, the combined multivariate effect of these factors could not be 

calculated. Higher parental education explained the largest portion of variance (0.91%, 2.33%-1.42%). Within 

certified schools, 1.64% of the SSB consumption variance was attributable to school-level differences, and 

certification duration did not explain ≥10% of this variance. 
/ 
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Table 1 Descriptive statistics of sample of secondary schools separately for certified Healthy Schools and non-

certified schools 

  Consumption of water and SSBs (N = 191) 

Healthy Schools (N = 

60a) 

Non-certified schools (N = 

131a) 

Adolescents (N) 17,698 34,203 

Water (daily) (%) 73.2b 73.6c 

SSBs (daily) (%) 31.7b 32.5c 

Characteristics related to the Healthy School program 

Healthy School topic certificates 

 Nutrition (yes)* (%) 55.0 0 

 Physical activity (yes)* (%) 46.7 0 

 Well-being (yes)* (%) 16.7 0 

 Smoking, alcohol and drug prevention (yes)* (%) 16.7 0 

 Relationships and sexuality (yes)* (%) 10.0 0 

Healthy School ever (yes)* (%) 100 6.1 

No. of years Healthy School* (Mean (SD)) 3.9 (1.1) 0.2 (1.0) 

Support* d (yes) (%) 28.3 3.1 

Total support* d (no. of years) (Mean (SD)) 1.1 (1.1) 0.2 (0.5) 

General school- and school population characteristics 

Urbanicity (%) 

 High 56.7 44.3 

 Medium* 8.3 21.4 

 Low 35.0 34.4 

School size (no. of students) (Mean (SD)) 927 (513) 813 (475) 

School type (%) 

 Public 23.3 23.7 

 Independent non-denominational 13.3 11.5 

 Catholic 28.3 30.5 

 Protestant 21.7 16.0 

 Collaboration/other 13.3 18.3 

Poverty level (%) (Mean (SD)) 7.3 (9.9) 7.6 (11.7) 

Proportion high parental educational attainment e (Mean 

(SD)) 

0.6 (0.2) 0.5 (0.2) 

Proportion migration background e (Mean (SD)) 0.2 (0.1) 0.2 (0.1) 

Respondents described at the school-level (Mean (SD))f 

Age 

 Percentage younger than 14 years* 43.6 (13.1) 38.0 (16.2) 

 Percentage 14–15 years 42.5 (8.6) 43.9 (10.4) 

 Percentage 16 years and above* 13.9 (7.3) 18.1 (10.5) 

Grade 

 Percentage grade 8* 55.5 (15.2) 49.4 (19.5) 

 Percentage grade 10* 44.5 (15.2) 50.6 (19.5) 

 Percentage financial difficulties* (no) 95.9 (2.0) 95.1 (2.8) 

 Percentage psychosocial health (normal) 71.1 (6.6) 69.4 (6.4) 

 Percentage happiness (yes) 85.6 (3.7) 84.8 (4.9) 

 Percentage truancy* h (yes) 10.1 (4.7) 12.2 (5.4) 

School experience i 

 Percentage good 53.6 (7.1) 52.3 (9.4) 

 Percentage average 36.5 (5.7) 36.4 (7.8) 

 Percentage bad* 9.8 (2.8) 11.3 (4.6) 
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Table 2 Multilevel intraclass correlations in secondary schools for the daily consumption of water and SSBs 

  Water  SSBS 

0 model 4.53 2.33 

Characteristics related to the Healthy School program 

Healthy School 4.53 2.32 

Healthy School topic certificates 

 Nutrition 4.50 2.33 

 Physical activity 4.51 2.32 

 Well-being 4.49 2.33 

 Smoking, alcohol and drug prevention 4.53 2.32 

 Relationships and sexuality 4.52 2.32 

Healthy School ever 4.53 2.31 

Number of years Healthy School 4.53 2.30 

Support 4.52 2.33 

Total support 4.45 2.33 

General school- and school population characteristics 

Urbanicity 3.77d 2.11 

School type 4.47 2.07 d 

Poverty level 4.53 2.33 

High parental educational attainment 1.29 d 1.42 d 

Migration background 4.51 2.30 

Ageb 4.62 2.20 

Gradeb 4.58 2.30 

Educational trackb 1.50 d 1.70 d 

Financial difficultiesb 4.48 2.32 

Psychosocial healthb 4.36 2.28 

Happinessb 4.56 2.33 

Truancyb 4.50 2.29 

School experienceb 4.38 2.24 

All significant variablesc 0.94 d - 

Discussion 

This study aimed to explore the extent to which variations in daily water and sugar-sweetened beverage (SSB) 

consumption among secondary school students could be attributed to school certification in health programs, general 

school characteristics, and student demographics. Additionally, the study investigated whether these characteristics 

influenced the relationship between health program certification and consumption behaviors. Results showed that 

differences between schools accounted for 4.53% of the variation in daily water intake and 2.33% in daily SSB 

consumption, suggesting that school-level factors had a minimal impact on these behaviors. Despite the limited 

variation, further analysis was conducted to examine the potential influence of certification and other school-level 

factors on individual outcomes. 

The socioeconomic and demographic characteristics of schools in the study sample were compared with those in 

other publicly funded secondary schools offering similar educational tracks, revealing differences in poverty levels 

and the proportion of students with migration backgrounds. Schools in the study generally had fewer students from 

high-poverty areas and fewer students with migration backgrounds. Parental education emerged as the most 

significant predictor of school-level differences in water and SSB consumption, aligning with prior research 

showing a relationship between parental education levels and these behaviors (43–46). Students in schools where 

less than half of the population had at least one parent with higher education demonstrated less favorable 

consumption habits, reflecting broader socioeconomic health disparities (23). Urbanicity and school type also played 

a role, as students in highly urbanized areas consumed more water, while those in religious schools consumed more 

SSBs. These findings are consistent with research linking higher education levels to urban living (48) and lower 

religiosity (49). Educational track further explained some school-level variation, echoing studies highlighting 

socioeconomic health inequalities from a young age (15, 23). 
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No significant link was found between health program certification and daily water or SSB consumption. 

Furthermore, schools with and without certifications exhibited similar behaviors among students, indicating that 

certification alone may not adequately reflect the implementation of health-promotion measures. The limited 

variation observed between schools, even after accounting for general school and student population characteristics, 

left little room for certification to make a substantial difference. This could be attributed to non-certified schools 

implementing similar health-promotion programs or the lack of strict certification criteria. For instance, some 

certifications allow up to 40% of available products to be less healthy options, such as soda or small snack portions 

(51, 52). Stricter policies, such as banning soda sales entirely or providing only water as an available beverage, may 

create a stronger differentiation between certified and non-certified schools while also promoting healthier behaviors 

(53–55). Setting water consumption as a social norm within schools could make this behavior easier to sustain (56). 

Despite the observed differences, the small variation in water and SSB consumption between schools suggests a 

limited influence of school-level factors on these behaviors. Home environment factors, which were not included in 

this study, likely play a more significant role. Literature highlights the importance of parental modeling, attitudes, 

and the availability of SSBs at home, with most SSB consumption occurring outside the school setting (24, 25, 57–
61). While health programs aim to involve parents in school nutrition policies and activities, participation remains 

optional, leaving the level of parental engagement unclear (16). Addressing home influences more effectively could 

be key to reducing SSB consumption across both home and school settings. This approach may be particularly 

impactful for schools serving students in lower academic tracks or those with lower parental education levels, as 

these groups demonstrated less favorable consumption behaviors. 

Strengths and Limitations 

This study benefited from the inclusion of a substantial number of secondary schools, which allowed for a 

comprehensive contribution to the body of research exploring the link between school health programs (SHP) and 

the consumption of sugar-sweetened beverages (SSBs) and water. Data was collected from multiple public health 

organizations, ensuring broad representation of adolescents in secondary education. Moreover, anonymous survey 

responses likely reduced the risk of social desirability bias, enhancing the reliability of the self-reported data (62). 

While the extensive dataset is a notable strength, the reliance on existing registry data posed some limitations. First, 

as previously discussed, certification as a Healthy School may not accurately reflect the actual implementation of the 

SHP, and direct measures of program implementation could provide a more precise understanding. Additionally, 

updates to the certification registry—such as those resulting from school mergers or divisions—could introduce 

information bias. However, since the majority of the data pertained to a specific academic year and was retrieved 

relatively soon afterward, the likelihood of substantial bias is considered low. 

Another limitation was the use of data from final-year students to estimate school-level characteristics like parental 

education and migration background. These estimates may not perfectly represent the broader school population, 

potentially leading to minor inaccuracies. Moreover, while we hypothesized that the effect of Healthy School 

certification could vary based on general school and student population characteristics, no supporting evidence was 

found. The study was restricted in the types of variables it could analyze, excluding other potentially influential 

factors such as parental engagement or the fidelity of program implementation. 

Future research is required to assess whether SHPs can be impactful and, if so, under which specific conditions they 

are most effective. For example, further studies could investigate the role of varying levels of implementation or the 

potential influence of more stringent certification criteria. In this project’s broader evaluation, quasi-experimental 

designs with pre- and post-measurements could better clarify causal relationships (63). Additionally, due to certain 

constraints in this analysis, random slope estimates were not feasible in all cases with cross-level interaction terms. 

While this omission might slightly elevate the risk of a Type 1 error (42), no significant p-values were observed, 

suggesting a minimal impact. 

Lastly, some differences were noted between certified and non-certified schools regarding characteristics like 

student age and grade. However, these factors did not contribute to variation at the school level, nor did they 

significantly interact with the certification status. 

Conclusions 

The results demonstrated minimal differences among schools concerning the daily consumption of water and SSBs. 

This suggests that neither general school-level characteristics nor Healthy School certification significantly 

influence these behaviors. However, the findings highlight that schools with a higher proportion of adolescents from 

families with lower levels of parental education may hold the greatest potential for SHP interventions to promote 

healthier behaviors. 

Further studies are necessary to evaluate the effectiveness of SHPs in specific contexts, such as under conditions of 

robust implementation, more stringent certification standards, or greater engagement of families. Moreover, future 
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research should extend the investigation to other educational levels, such as primary schools and vocational 

institutions, where the Healthy School program is also active. 
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