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Abstract 

Background  Overweight among adolescents remains a serious concern worldwide and can have major health con-
sequences in later life, such as cardiovascular diseases and cancer. Still, 33% of secondary school adolescents in the 
Netherlands consume sugar-sweetened beverages daily and over 26% do not consume water every day. The Dutch 
Healthy School program was developed to support schools in stimulating healthier lifestyles by focusing on health 
education, school environments, identifying students’ health problems, and school policy. We examined the variation 
between secondary schools regarding the daily consumption of water and sugar-sweetened beverages and whether 
this variation can be explained by differences between schools regarding Healthy School certification, general school 
characteristics, and the school population.

Methods  We performed a cross-sectional multilevel study. We used data from the national Youth Health Monitor 
of 2019 on secondary schools (grades 8 and 10, age range about 12 to 18 years) of seven Public Health Services and 
combined these with information regarding Healthy School certification and general school- and school population 
characteristics. Our outcomes were daily consumption of water and sugar-sweetened beverages. In total, data from 
51,901 adolescents from 191 schools were analysed. We calculated the intraclass correlation to examine the variation 
between schools regarding our outcomes. Thereafter, we examined whether we could explain this variation by the 
included characteristics.

Results  The school-level explained 4.53% of the variation in the consumption of water and 2.33% of the variation in 
the consumption of sugar-sweetened beverages. This small variation in water and sugar-sweetened consumption 
could not be explained by Healthy School certification, yet some general school- and school population characteris-
tics did: the proportion of the school population with at least one parent with high educational attainment, the edu-
cational track of the adolescents, urbanicity (only for water consumption) and school type (only for sugar-sweetened 
beverages consumption).

Conclusions  The low percentages of explained variation indicate that school-level characteristics in general (includ-
ing Healthy School certification) do not matter substantially for the daily consumption of water and sugar-sweetened 
beverages. Future research should examine whether school health promotion can contribute to healthier lifestyles, 
and if so, under which level of implementation and school conditions.
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Background
Overweight among adolescents remains a serious con-
cern worldwide [1]. This is alarming since childhood 
overweight regularly tracks into adulthood [2] and can 
have major health consequences such as type 2 diabetes, 
cardiovascular diseases, and cancer [3]. Additionally, pre-
vious research has shown that overweight is also associ-
ated with decreased mental health in adolescents [4]. 
Having unhealthy dietary behaviours is one of the most 
important causes of overweight in adolescents [5]. One of 
these behaviours is the consumption of sugar-sweetened 
beverages (SSBs). Since SSBs provide minimal to no sati-
ety, people are at risk of overconsumption [6, 7]. This can 
lead to weight gain since SSBs are one of the main sources 
of added sugars, but have little nutritional value [8, 9]. It 
is therefore highly preferable from a health perspective to 
substitute the consumption of SSBs for water consump-
tion, as water contains no sugar and calories [10].

To stimulate healthier behaviours among children and 
adolescents worldwide, the World Health Organization 
(WHO) developed a whole-school approach called the 
Health Promoting Schools (HPS) framework [11, 12]. 
A whole-school approach focusses on different aspects 
of the school context, such as the environment, healthy 
school policy, health education, involving the community 
and collaboration with regional health services [13]. The 
school setting is important for health promotion in the 
western world, since it is an effective way to reach almost 
all children and adolescents due to compulsory schooling 
[11]. The Dutch Healthy School (HS) program, one of the 
variants of school health promotion (SHP) in the Nether-
lands, is to a great extent in line with this HPS framework 
and is supported by the Dutch government [14]. The HS 
program aims to support schools in stimulating health-
ier lifestyles among primary-, secondary- and secondary 
vocational school students [14]. This program is neces-
sary since the above-mentioned unhealthy behaviours are 
also an issue in the Netherlands. According to the results 
of the Dutch national Youth Health Monitor of 2019, 
33% of secondary school adolescents that participated 
in the questionnaire consumed SSBs daily and over 26% 
of adolescents did not consume water every day [15]. To 
obtain an HS program certificate, a school has to acquire 
a topic certificate for a health theme, such as nutrition, 
and fulfill minimum requirements. These requirements 
are related to four pillars: health education, school envi-
ronments (both physical and social), identifying students 
who need extra attention or referral and healthy school 
policy [14]. In 2019–2020, topic certificates were linked 

to five health topics for secondary schools: nutrition, 
physical activity, well-being, smoking, alcohol and drug 
prevention and relationships and sexuality. To acquire 
the nutrition certificate, there are requirements such as 
implementing nutrition-promoting interventions related 
to the four pillars (e.g. the HS Canteen, a nutrition policy, 
and approved educational activities) [16].

Even though many schools have implemented the HS 
program, little is known about the degree of implementa-
tion or its impact. However, results of a review regard-
ing the implementation of the HPS framework indicated 
that schools focus more on their curriculum, and ethos 
and environment, than on involving families or the com-
munity [17]. Previous studies on the impact of the HS 
program typically focused on health education while 
neglecting the other three pillars [18]. A review by Wang 
and Stewart [19] that focused on nutrition-promoting 
interventions found evidence that school-based interven-
tions can reduce the consumption of SSBs and increase 
the consumption of water, but other evidence is incon-
clusive or is only found for subgroups [20–22]. We can 
shed more light on these seemingly contradicting results 
if we take into account the school context, e.g. gen-
eral school- and school population characteristics. For 
example, socioeconomic characteristics of parents, such 
as their educational attainment and income, are associ-
ated with the health of their children [23]. Other possible 
moderators are urbanicity of the school area due to the 
proximity of supermarkets [24, 25] or having a migration 
background due to cultural differences with regard to 
dietary behaviours [26]. To better understand the impact 
of the HS program on the consumption of water and 
SSBs, general school- and school population characteris-
tics should be taken into account.

Since the HS program is implemented at the school-
level, we hypothesise that the program will explain 
variation between schools in dietary intake on the indi-
vidual-level. The current paper contributes to the existing 
literature by answering the following research question: 
To what extent can the variation between secondary 
schools in the Netherlands regarding the daily consump-
tion of water and SSBs by adolescents be explained by 
differences between schools regarding HS certification, 
general school characteristics, and the school popula-
tion? We also examined whether these general school- 
and school population characteristics moderated the 
association between HS certification and the daily con-
sumption of water and SSBs since we hypothesised that 
its impact could differ in different school contexts.
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Methods
Study design and study population
This study is part of a larger evaluation study of the 
Dutch HS program [27] to discover the implementation 
conditions under which the program has an impact on 
lifestyle, health, and learning outcomes. The design of 
the current sub-study was a cross-sectional multilevel 
study that took place in the Netherlands. Our study 
population consisted of adolescents from secondary 
schools located in 7 out of the 25 Public Health Ser-
vices that participated in the national Youth Health 
Monitor of 2019 [28]. The Youth Health Monitor is a 
national survey that is repeated at least every four years 
and the aim is that all secondary schools participate, 
although participation is voluntarily. Adolescents in 
year 2 and year 4 (ISCED-2 and ISCED-3) of secondary 
school, equivalent to grades 8 and 10, fill out the sur-
vey anonymously during school hours. The outcomes 
used in this study, the self-reported daily consumption 
of water and SSBs, and other individual characteristics 
were standard questions in the Youth Health Moni-
tor. All surveys were conducted from September until 
December in 2019, i.e. prior to the Covid-19 pandemic. 
The Association of Regional Public Health Services 
(GGD GHOR) provided data regarding HS certifica-
tion and whether schools received more intensive sup-
port in using the HS program in the promotion of a 
specific health topic in the school years 2015–2016 to 
2019–2020. Data regarding other general school- and 
school population characteristics were obtained from 
the Netherlands Cohort Study on Education (NCO), 
which was launched by the Netherlands Initiative for 
Education Research (NRO). The NCO contains data 
of all publicly funded schools in the Netherlands [29], 
i.e. almost all schools, since there are very few privately 
funded schools in the Netherlands. All data were com-
bined using an encrypted school identifier. Where loca-
tion identifiers of schools were missing and we could 
match only one school location in the NCO dataset, we 
assumed all data corresponded to that school location.

We did not include adolescents with no school iden-
tifier or location code. We also excluded special needs 
schools, duplicated schools, and schools with multi-
ple school identifiers. Lastly, adolescents outside of 
grades 8 and 10, adolescents who indicated they were 
not following pre-vocational secondary education 
(vmbo), senior general secondary education (havo) or 
pre-university education (vwo) but a different educa-
tional track, adolescents from schools that could not be 
identified in the NCO dataset, and adolescents with no 
individual data were also excluded.

Measurements
Consumption of water and SSBs
The study outcomes were analysed at the student-level 
and operationalised with a dummy variable indicat-
ing whether an adolescent consumed at least one glass 
of water every day, and one dummy indicating whether 
the adolescent consumed SSBs every day. The standard 
survey of the Youth Health Monitor did not measure 
the consumed quantity of water and SSBs per day. SSBs 
were specified as soda, energy drinks, sport drinks, fruit 
juice, lemonade, coffee and tea with sugar or honey, and 
yoghurt drinks such as milkshakes. Drinks with sugar 
substitutes, such as diet soda, were not included.

The HS program
The HS program aims to support schools in simulating 
healthier lifestyles [14] and offers multiple forms of sup-
port, such as web-based information, financial support 
to implement interventions directed towards behav-
iour change, or compensate additional teaching work-
ing hours, training sessions and support from an HS 
adviser from the regional Public Health Service (Dutch: 
GGD). The requirements to obtain the HS program cer-
tificate are specified per health topic (nutrition, physical 
activity, well-being, smoking, alcohol and drug preven-
tion, as well as relationships and sexuality for secondary 
schools), and are related to four pillars: health education, 
school environments (both physical and social), identi-
fying students who need extra attention or referral and 
healthy school policy [14]. If schools meet these require-
ments, they can voluntarily apply for a topic certificate. 
The questionnaire to receive an HS program certificate 
is self-reported, but the program organisation checks 
whether the answers are sufficient, and thematic spe-
cialists judge more specific elements. When a school 
acquires a topic certificate, the school also receives the 
HS program certificate. Additionally, yearly a minimum 
of 550 schools can obtain more intensive support from 
the organization HS to implement the HS program for a 
specific health topic. For secondary schools, this support 
consisted of advice from an HS adviser (an employee of 
the Public Health Service), plus 3000–4000 euros finan-
cial support and several trainings (since 2017–2018) in 
how to work with the HS program or on a specific health 
topic. We included the following characteristics related 
to the HS program: HS (whether a school was a certi-
fied HS in the school year 2019–2020); the separate HS 
topic certificates in 2019–2020 (nutrition, physical activ-
ity, well-being, smoking, alcohol and drug prevention and 
relationships and sexuality); HS ever (whether a school 
was a certified HS at least once since the initiation of 
the program (2010) [30]); number of years HS (the total 
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number of school years a school has or had been a cer-
tified HS since the initiation of the program including 
the school year 2019–2020); support (whether a school 
received more intensive support in 2019–2020); and total 
support (how many school years a school received more 
intensive support since the school year 2015–2016). If 
a school obtained the certificate within a certain school 
year (August 1st was used as cut-off point), the certificate 
was valid for the corresponding school year and three 
school years afterwards [14]. HS certification can be con-
sidered as a proxy for implementation adherence of the 
four pillars of the program, but implementation fidelity 
is not clear and can differ between schools. Schools with 
the HS program certificate in 2019–2020 will be referred 
to as Healthy Schools in the remainder of this study.

General school‑ and school population characteristics
The following general school- and school population 
characteristics, that were obtained from the NCO data-
set, were included in the study: urbanicity of the school 
area (low (< 1000 addresses/km2), medium (1000–1500 
addresses/km2) and high (≥ 1500 addresses/km2)); school 
size (number of adolescents); school type (public, inde-
pendent non-denominational, Catholic, Protestant or 
collaboration/other); poverty level (percentage of the 
school population from high-poverty areas); high paren-
tal educational attainment (the proportion of the school 
population with at least one parent with high educational 
attainment); and migration background (proportion of 
the school population with a migration background). 
Urbanicity was initially measured in five categories and we 
combined the two highest and the two lowest categories, 
for high and low urbanicity. Whether an area is classified 
as a high poverty-area is determined for every postal code 
area separately. High poverty-areas are classified based on 
the proportion of very low household incomes, the pro-
portion of households receiving benefit, and the propor-
tion of households with a breadwinner with a non-western 
migration background. The highest educational attain-
ment of the parents was measured by multiple categories, 
and we categorised being graduated from  higher voca-
tional education or university education as high edu-
cated, according to the Standaard Onderwijsindeling (SOI) 
of Statistics Netherlands [31]. Furthermore, the standard 
survey of the Youth Health Monitor did not measure 
any variables regarding migration background or high-
est educational attainment of the parents. This informa-
tion was therefore included as a school-level estimate 
obtained from NCO data of secondary school adoles-
cents in their final year. We used data from the school 
year 2018–2019, since data from 2019–2020 were not 
included in the NCO dataset from which we obtained 
the school-level estimate.

Additionally, the following characteristics of the 
respondents were included in the study: age (younger 
than 14, 14–15, and 16 years and above), grade (8th or 10th 
grade), educational track, financial difficulties at home 
(yes/no), psychosocial health, happiness, truancy, and 
school experience. Age was truncated in the survey, but 
the categories ranged from about 12 to 18 years. The edu-
cational track of the adolescent was categorised as vmbo-
bb/kb, vmbo-gl/tl, havo and vwo. Where an adolescent 
followed two different tracks, e.g. havo/vwo, we catego-
rised it as the lowest track, since adolescents in the Neth-
erlands are more likely to transition to the lower track 
later on in their school career [32]. Where an adolescent 
followed three tracks, this was categorised as the middle 
one, and if all four tracks were indicated, we categorised 
this as havo. Where the educational track was missing, we 
determined this based on the educational structure of the 
school when possible. Psychosocial health was assessed 
using the Strengths and Difficulties Questionnaire (SDQ) 
[33] with total scores ranging from 0 to 40. Scores higher 
than 12 were specified as borderline/abnormal, based 
on the guidelines of the Netherlands Organisation for 
Applied Scientific Research (TNO) [34]. Happiness was 
measured with a five smileys question ranging from very 
unhappy to very happy which, for our study, was coded 
as happy when scoring either happy or very happy. Tru-
ancy was measured as skipping school in the four school 
weeks prior to the assessment. School experience was 
assessed using a 5-point scale, ranging from ‘very nice’ to 
‘horrible’. We indicated whether an adolescent had a posi-
tive experience by combining the two highest categories, 
whether the adolescent had a negative school experience 
by combining the two lowest options and whether the 
school experience was average with the middle category. 
Except for truancy and school experience, all questions 
were equal in all surveys across all Public Health Ser-
vices. The questions related to truancy and school expe-
rience were included in the survey of only four and five 
Public Health Services, respectively.

Statistical analyses
We performed multilevel analyses [35] using the 4.1.3 
version of R [36]. Missing data were dealt with through 
multiple imputation with the mice package [37] using 
predictive mean matching and (polytomous) logis-
tic regression. Our imputation model consisted of ten 
imputations and twenty iterations to impute missing 
values. Truancy, school experience and the SDQ score 
had the largest amount of missing values (< 30%). All 
other variables were missing for less than three percent 
of the adolescents. All variables were included in the 
imputation model except the HS indicator and whether 
a school had been a certified HS since its initiation since 
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these can be directly derived from the topic certificates 
and the number of years a schools has or had been a 
certified HS. We used the gender of the adolescent and 
the Public Health Service as auxiliary variables. Auxil-
iary variables are variables that are related to the vari-
able with missing data and can therefore improve the 
imputations [38]. Additionally, the five items related to 
the subscale pro-social behaviour of the SDQ were also 
added as auxiliary variables. The total SDQ score was 
calculated during the imputation process by adding up 
the scores of the twenty SDQ items using passive impu-
tation [39]. We categorised the SDQ score after the 
imputation to have more information in the imputa-
tion model. Lastly, to take into account the differences 
in dietary intake between schools (i.e. school-level 
variation), the estimated variance at the school-level 
for both the consumption of water and SSBs were also 
included as auxiliary variables.

Our analysis model consisted of two levels: the ado-
lescents and the schools they were nested in. First, we 
tested the null model with a random intercept to exam-
ine the variation between schools regarding the daily 
consumption of water and SSBs. Based on the results 
of these models, we calculated the intraclass correlation 
coefficient (ICC) using the following formula:

where σ 2
school

 displays the estimated variance at the 
school-level and ε the residual variance, which was 
defined as pi2/3 since we used a binomial logistic 
model [35]. To examine how much of this variance was 
explained by general school- and school population char-
acteristics, each variable was added univariately to the 
null model. When a characteristic explained ≥ 10% of the 
variance between schools, we defined this as meaningful 
[40, 41]. The variables that explained at least 10% of the 
variance between schools were added multivariately in 
one model to obtain the total amount of explained vari-
ation. We also examined whether the number of years a 
school has or had been a certified HS explained differ-
ences between schools, including Healthy Schools only. 
Next, interactions with the HS program certificate/the 
nutrition certificate and the general school- and school 
population characteristics were tested. For the cross-level 
interactions, we added a random slope for the lower level 
unless this was not possible due to convergence and/
or singularity problems [42]. 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.

ICCschool =
σ
2
school

σ
2
school

+ ε

,

Results
Descriptive analyses
Table  1 presents the descriptive statistics of second-
ary schools, separately for schools with and without the 
HS program certificate in school year 2019–2020, as a 
proxy for implementation adherence. The flowchart in 
Additional file  1 presents the number of adolescents 
included in the analyses and Additional file 2 presents the 
included number of schools per Public Health Service. 
In total, 51,901 adolescents in 191 secondary schools 
were included in the analyses, of which 60 schools had 
the HS program certificate in 2019–2020 and 8 non-cer-
tified schools had been a certified HS before the school 
year 2019–2020. Of the topic certificates, nutrition was 
the most common: 55.0% of the Healthy Schools had 
this certificate. The Healthy Schools had on average 
been a certified HS for 3.9  years and the non-certified 
schools for 0.2 years (which is explained by the fact that 
8 schools were a certified HS in the past). Regarding the 
Healthy Schools, 56.7% were located in an area with high 
urbanicity and 44.3% of the non-certified schools were 
located in high urbanicity areas. For both groups, most 
schools were Catholic. The proportion of the school 
population with at least one high educated parent was 
not significantly different between Healthy Schools and 
non-certified schools (0.6 vs. 0.5) (p = 0.28). On aver-
age, descriptive results show that the most common 
educational tracks of the adolescents were havo (27.0%) 
and vmbo-gl/tl (26.8%) in Healthy Schools and vmbo-
gl/tl (31.0%) and vmbo-bb/kb (26.9%) in non-certified 
schools. There were significant differences between (ado-
lescents of ) Healthy Schools and non-certified schools 
for all included characteristics related to the HS program, 
urbanicity, age, grade, financial difficulties, school expe-
rience, and truancy. Irrespective of going to a certified 
or non-certified school, more than 26% of the adoles-
cents did not drink water daily and over 31% consumed 
SSBs daily. Of the adolescents that consumed SSBs daily, 
64.0% also consumed water daily. The average number of 
respondents per school was 272.

Differences in the daily consumption of water and SSBs
Table 2 presents the results of multilevel analyses for the 
consumption of water and SSBs separately. For water 
consumption, 4.53% of the difference was explained by 
differences at the school-level. None of the included 
characteristics related to the HS program explained vari-
ation between the schools with ≥ 10%, but three other 
characteristics did, i.e. high parental educational attain-
ment, the educational track, and urbanicity. Together 
(multivariately), these characteristics explained 3.59% 
(4.53%-0.94%) of the variation between schools. The daily 
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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)

Educational track g

  Percentage vwo 23.5 (27.6) 19.5 (27.2)

  Percentage havo 27.0 (25.0) 22.6 (25.5)

  Percentage vmbo-gl/tl 26.8 (23.7) 31.0 (27.5)

  Percentage vmbo-bb/kb 22.7 (29.1) 26.9 (33.2)

  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)
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consumption of water was lower among adolescents in 
schools where less than 50% of the school population had 
at least one high educated parent (66.1% vs. 76.9%). The 
higher the educational track of the adolescents, the higher 
the percentage of adolescents that consumed water daily 
(vwo = 81.2%, havo = 77.0%, vmbo-gl/tl = 70.6%, vmbo-
bb/kb = 63.1%). The same applied for urbanicity (high 
= 76.0%, medium = 72.8%, low = 69.8%). The variation 
between schools within Healthy Schools was 4.67%, but 
the number of years a school has or had been a certified 
HS did not explain the variation with ≥ 10%. There was 
also no significant association between the number of 
years a school has or had been a certified HS and the daily 
consumption of water within this subgroup. For SSB con-
sumption, 2.33% of the difference was explained by differ-
ences at the school-level, when including all schools. HS 
certification did not explain variation between the schools 
with ≥ 10%, but three characteristics did, i.e. high parental 
educational attainment, the educational track of the ado-
lescents, and the school type. The daily consumption of 
SSBs was higher among adolescents in schools where less 
than 50% of the school population had at least one high 
educated parent (35.6% vs. 30.6%). The higher the edu-
cational track of the adolescents, the lower the percent-
age of adolescents that consumed SSBs every day (vwo 
= 27.7%, havo = 31.3%, vmbo-gl/tl = 33.8%, vmbo-bb/kb 
= 36.7%). The consumption of SSBs was highest among 
adolescents in Protestant schools and lowest among ado-
lescents in public schools (36.1% vs. 30.8%). Due to con-
vergence problems, that occurred when multiple variables 
were included in the logistic model simultaneously, it was 

not possible to calculate how much variation these char-
acteristics explained multivariately. High parental edu-
cational attainment explained most variance between 
schools, namely 0.91% (2.33%-1.42%). The variation 
between schools within Healthy Schools was 1.64%, but 
the number of years a school has or had been a certi-
fied HS did not explain the variation with ≥ 10%. There 
was also no significant association between the number 
of years a school has or had been a certified HS and the 
daily consumption of SSBs within this subgroup. Table 3 
shows that there were no significant (p < 0.05) associa-
tions between included characteristics related to the HS 
program and the daily consumption of water and SSBs. 
Tables S1 and S2 in Additional file 3 show that there were 
also no significant interaction effects with the HS pro-
gram certificate or the nutrition certificate and the gen-
eral school- and school population characteristics on the 
daily consumption of water and SSBs. The results of the 
complete case analyses led to the same conclusions as our 
main analyses (data not shown).

Discussion
The aim of this study was to examine to what extent dif-
ferences in the daily consumption of water and SSBs 
between secondary schools in the Netherlands could 
be explained by differences between schools regard-
ing HS certification, general school characteristics, and 
the school population. We also examined whether these 
general school- and school population characteristics 
moderated the association between HS certification and 
the daily consumption of water and SSBs. We found that 

No number, SD Standard deviation, SSBs sugar-sweetened beverages
a  The number of schools with data unless otherwise stated
b  Descriptive statistics are presented on the individual-level for the outcomes. Data were missing from 410 respondents for water consumption and from 412 
respondents for SSB consumption
c  Data were missing from 698 respondents for water consumption and from 713 respondents for SSB consumption
d  Data were available from 127 non-certified schools
e  Data were available from 58 Healthy Schools and 124 non-certified schools
f  Measured on individual-level, but descriptive statistics are reported at the school-level
g  The four vmbo-tracks (vmbo-bb/vmbo-kb, vmbo-gl/vmbo-tl) offer different types of education, vmbo-bb and vmbo-kb are more practically oriented and vmbo-gl 
and vmbo-tl more theoretically oriented [29]
h  Data were available from 39 Healthy Schools and 93 non-certified schools
i  Data were available from 46 Healthy Schools and 109 non-certified schools
*  = Significantly (p < 0.05) different between Healthy Schools and non-certified schools

Table 1  (continued)

Consumption of water and SSBs (N = 191)

Healthy Schools (N = 60a) Non-certified schools (N = 131a)

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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4.53% of the total variation in the daily consumption of 
water and 2.33% of the total variation in the daily con-
sumption of SSBs was accounted for by differences 
between schools. These low percentages indicate that 
school-level differences in general do not matter substan-
tially for the daily consumption of water and SSB. Since 
the focus of this study is the influence of HS certification, 
general school- and school population characteristics on 
individual outcomes, we did explore the small variation 
at the school-level in further analyses.

We compared the characteristics of our study popu-
lation on the school-level, i.e. the poverty level and the 
proportion of pupils with a migration background, to the 
characteristics of all adolescents in publicly funded sec-
ondary schools in educational tracks vmbo, havo and/

or vwo of the same school year, using the NCO dataset. 
Schools in our study had on average a lower poverty level 
(i.e. relatively fewer adolescents from high-poverty areas), 
and a lower proportion of pupils with a migration back-
ground. For both the consumption of water and SSBs, 
high parental educational attainment explained most 
variance between schools. This finding is in line with 
literature findings that reported evidence that parental 
education [43–46], and school-level socioeconomic sta-
tus (SES) [47] are associated with the consumption of 
water and/or SSBs. Our results showed that adolescents 
in schools where less than half of the school population 
had at least one high educated parent demonstrated 
unhealthier behaviours regarding our outcomes, which is 
in line with international research about socioeconomic 

Table 2  Multilevel intraclass correlations in secondary schools for the daily consumption of water and SSBs

Analyses with school size were not possible due to convergence/singularity warnings. N (adolescents) was 51,901 for all models. ICC intraclass correlation, SSBs 
sugar-sweetened beverages,—Analysis was not possible due to convergence/singularity warnings
a N = Number of schools
b  Characteristics of the respondents, measured on an individual-level
c  Multivariate analysis including all variables that decreased the ICC by ≥ 10% after inclusion of the variable
d  = ICC decreased by ≥ 10% after inclusion of the variable(s)

Water (N = 191a) ICC (%) SSBs (N = 191 a) ICC (%)

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 -
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health inequalities [23]. We also found that relatively 
more adolescents in schools in high urbanicity areas con-
sumed water daily compared to adolescents in schools 
in low- and medium urbanicity areas and that relatively 
more adolescents in Protestant schools consumed SSBs 
daily compared to adolescents in public schools. Since 
high parental educational attainment explained most 
variance between schools and high educated people live 
more often in high urbanicity areas [48] and are less often 
religious [49], this might explain why differences between 
schools regarding water and SSB consumption were also 
explained by urbanicity and school type. Besides these 
characteristics, the adolescent’s educational track partly 
explained the variance between schools as well, which is 
also in line with results of the Youth Health Monitor of 
2019 throughout the Netherlands [15] and with socio-
economic health inequalities starting at a young age [23].

The variation between schools in the daily consump-
tion of water and SSBs was not explained by HS certifi-
cation. We also found no significant association between 
the HS program certificate or the nutrition certificate 
and the daily consumption of water and SSBs. Since 
the variation between schools was small and became 
even smaller after we took into account different gen-
eral school- and school population characteristics, little 
variation remained to be explained by HS certification. 
Nevertheless, if adolescents in certified Healthy Schools 
had significantly healthier behaviours regarding the daily 
consumption of water and SSBs in comparison to non-
certified schools, we probably would have found larger 

variation between schools. An explanation for these find-
ings might be that the HS certification in itself may not be 
a good proxy measurement for implementation of the HS 
program. It is plausible that some non-certified schools 
already implemented the HS program, but did not (yet) 
have a certificate. Non-certified schools may also have 
implemented other effective health-promoting programs 
or interventions [50]. Moreover, some criteria for certifi-
cation are less strict. For example, one of the criteria for 
the nutrition certificate is the implementation of the HS 
Canteen intervention [16]. This intervention still allows 
for having up to 40% of products that can be freely cho-
sen, such as soda, and the other products should be bet-
ter options, but these can be diet soda or a small bag of 
crisps [51, 52]. Although a certified HS also has a water 
tap outside the toilets to stimulate water consumption 
[16], previous studies showed that adolescents’ consump-
tion of SSBs is probably higher if these drinks are avail-
able in the direct school environment [53, 54]. Stricter 
criteria might enhance the differentiation between cer-
tified Healthy Schools and non-certified schools on our 
outcomes, but they might also induce more effect. For 
example, by banning the sale of soda or even all SSBs in 
schools, in addition to adding water taps, as indicated 
in previous research to be an effective policy [55]. This 
way, drinking water becomes the social school norm 
and should not require additional effort to maintain this 
behaviour [56].

As stated, variation in daily consumption of water 
and SSBs between schools was small, indicating that the 
potential impact of the school on the consumption of 
water and SSBs might be limited. We were not able to 
include characteristics of the home environment in our 
study, but previous literature findings highlighted the 
important role of the availability of SSBs at home, par-
ent modelling, and parental attitudes [24, 25, 57–59] 
and showed that the majority of SSB consumption takes 
place at home [60, 61]. The HS program focusses on the 
involvement of parents, for example by involving them in 
the school’s policymaking regarding nutrition, by inform-
ing parents about the school’s policy and its educational 
activities related to nutrition, as well as enabling parents 
to ask questions regarding nutrition [16]. However, since 
most of these activities and offers are not compulsory for 
parents, it is unclear how many of them take advantage of 
it. Given the limited role of schools in water and SSB con-
sumption, our results suggest the potential importance 
of focusing on the involvement of the home environment 
even more to reduce the consumption of SSBs both at 
home and at school. If this implied important condition 
is met, the currently untapped potential for SHP may be 
highest in schools that provide the educational tracks 
vmbo-bb/kb and vmbo-gl/tl and in schools with relatively 

Table 3  Association between Healthy School and the daily 
consumption of water and SSBs in secondary schools

Reference group = Does not consume water/sugar-sweetened beverages daily. 
N (adolescents) was 51,901 for all models. CI confidence interval, OR odds ratio, 
SSBs sugar-sweetened beverages
a N = Number of schools
*  = Significant (p < 0.05)

Water (N = 191 a) SSBs (N = 191a)
OR (95% CI) OR (95% CI)

Model 1

 Intercept 2.71 (2.51–2.91)* 0.48 (0.45–0.51)*

 Healthy School 0.99 (0.86–1.12) 0.97 (0.88–1.07)

Model 2

 Intercept 2.74 (2.56–2.93)* 0.47 (0.45–0.50)*

 Nutrition certificate 0.91 (0.78–1.07) 1.00 (0.89–1.13)

Model 3

 Intercept 2.69 (2.49–2.90)* 0.48 (0.46–0.51)*

 Healthy School ever 1.00 (0.88–1.14) 0.95 (0.87–1.04)

Model 4

 Intercept 2.68 (2.48–2.89)* 0.48 (0.46–0.51)*

 Number of years Healthy School 1.00 (0.97–1.04) 0.98 (0.96–1.01)
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few adolescents with parents with high educational 
attainment, since these groups demonstrated less healthy 
behaviours.

Strengths and limitations
We included a large number of secondary schools in 
our analyses and were therefore able to contribute to 
the existing literature regarding the association between 
SHP and the consumption of SSBs and water. By com-
bining data from seven Public Health Services across 
the country, we obtained a good coverage of the Dutch 
adolescents in secondary schools. Furthermore, the sur-
veys were filled out anonymously, which might have 
reduced social desirability bias [62]. On the one hand, 
the large amount of data is a strength of our study, but 
on the other hand, the fact that we were fully dependent 
on registration data was also a limitation, due to several 
reasons: Firstly, as previously mentioned, HS certifica-
tion might not be a good proxy for the implementation 
of the HS program and a measure of implementation may 
be more informative and a more accurate description of 
the true situation. Additionally, the HS system updates 
the register in cases where schools merge or split. This 
could have caused some information bias. However, the 
data used mostly concerned the school year 2019–2020 
and were retrieved in the beginning of 2021. There-
fore, we assume that the information bias was limited. 
Secondly, to obtain a school-level estimate for migra-
tion background and high parental attainment of the 
parents, we used NCO data of adolescents in their final 
year and assumed their characteristics were representa-
tive for the school population, since this information was 
not obtained in the standard survey of the Youth Health 
Monitor. This might have caused some information bias.
Thirdly, we hypothesised that the impact of HS certifi-
cation could differ due to different general school- and 
school population characteristics, but we did not find any 
evidence to support this hypothesis. Nevertheless, we 
were limited in the characteristics that could be included 
in the study. Therefore, we could not include other poten-
tially important moderators, such as the involvement of 
parents and implementation fidelity. This study is part 
of a larger evaluation study, and future studies within 
this project are needed to examine whether SHP can be 
effective and if so, under which level of implementation 
and school conditions. Additionally, we were not able to 
estimate a random slope in all analyses with cross-level 
interaction terms. However, the impact should be negli-
gible, since the omission of a random slope increases the 
probability of a type 1 error [42], but none of the p-values 
were significant. Furthermore, the cross-sectional design 
restricted us to observational conclusions and hampered 
the examination of causality. Future research should 

therefore use quasi-experimental designs including a 
pre- and post-measurement related to the level of imple-
mentation [63]. Lastly, there were also some significant 
differences in characteristics between the (adolescents) 
of Healthy Schools and non-certified schools, e.g. for age 
and grade. However, age and grade did not explain varia-
tion at the school-level and we also did not find a signifi-
cant interaction effect with the HS program certificate.

Conclusions
We found little variation between secondary schools 
regarding the daily consumption of water and SSBs. 
Therefore, we conclude that neither school-level char-
acteristics in general nor HS certification matter sub-
stantially for the daily consumption of water and SSBs. 
Nevertheless, our results provide an indication that the 
untapped potential for SHP may be highest in schools 
with mostly lower educated parents and adolescents with 
respect to daily water and SSB consumption, since these 
groups demonstrated less healthy behaviours. Future 
studies should examine whether SHP in general and the 
HS program more specifically are effective under cer-
tain conditions, such as a high level of implementation, 
stricter certificate requirements, or involvement of the 
home environment. Further research should also exam-
ine the impact of the HS program in primary education 
and secondary vocational education, since the program is 
also implemented in these schools.

Results based on calculations by Maastricht University 
using non-public microdata from Statistics Netherlands. 
Under certain conditions, these microdata are accessible 
for statistical and scientific research. For further infor-
mation: microdata@cbs.nl. This research was conducted 
in part using ODISSEI, the Open Data Infrastructure for 
Social Science and Economic Innovations (https://​ror.​org/​
03m8v​6t10).
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Additional file 1 Flowchart 

 

File name: Additional file 1 

File format: .pdf 

Title of data: Flowchart 

Description of data: Flowchart of respondents included in the study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Data that were obtained from 

adolescents that participated in the 

Youth Health Monitor of 2019 in the 

area of 7 Public Health Services  

(N = 54910) 

) 

 

Adolescents with a known school 

identifier and location code  

(N = 53612) 

) 

 

Exclusion criteria 

- Adolescents from special needs 

schools (N = 129) 

- Adolescents from duplicate schools 

and schools with multiple school 

identifiers (N = 297) 

- Adolescents outside of grade 8 or 10 

(N = 195)  

- Adolescents that did not follow 

educational track vmbo, havo or vwo 

(n = 61) 

- Adolescents from schools that could 

not be identified in the NCO dataset 

(N = 1011) 

- Adolescents with no individual data 

(N = 18) 

 

 

 

 

 

Final sample (N = 51901) 
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Additional file 2 Participation rate 

 

File name: Additional file 2  

File format: .pdf 

Title of data: Total number of schools in the analyses and in the Netherlands. 

Description of data: One table that presents the number of adolescents and schools included in 

the study, compared to the total number of schools and adolescents in the included public 

health regions and in the Netherlands.   

 

Table S1: Total number of secondary schools in the analyses and in the Netherlands 

Public Health Service 

region 

Schools in 

region* (N) 

Schools in 

analyses (N) 

% of the total 

number of schools 

in the region 

GGD Gelderland-

Midden 

56 11 19.6% 

GGD Gelderland-Zuid 48 31 64.6% 

GGD Noord- en Oost-

Gelderland 

72 54 75.0% 

GGD Kennemerland 43 23 53.5% 

GGD IJsselland 56 25 44.6% 

GGD Limburg-Noord 29 21 72.4% 

GGD Zuid Limburg 42 26 61.9% 

All 7 Public Health 

Service regions 

346 191 55.2% 

the Netherlands 1451 191 13.2% 

 Adolescents in 

region (grade 8 

and 10) (N) 

Adolescents 

in analyses 

(N) 

Percentage of the 

total number of 

adolescents 

the Netherlands 397292[1]** 51901** 13.1% 

*Open access data were derived from Dienst Uitvoering Onderwijs (DUO) [2] regarding school year 2019-

2020. Special needs schools are not included in this number.  **Adolescents in special needs schools and 

practical education are not included in this number.  

 

References 

1. Centraal Bureau voor de Statistiek: Statline Vo; leerlingen, onderwijssoort in detail, 

leerjaar. https://opendata.cbs.nl/statline/#/CBS/nl/dataset/80040ned/table?fromstatweb (2022). 

Accessed 10 Oct 2022.  
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https://duo.nl/open_onderwijsdata/voortgezet-onderwijs/aantal-leerlingen/aantal-

leerlingen.jsp. Accessed 14 Sep 2022. 
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Additional file 3 

 

File name: Additional file 3 

File format: .pdf 

Title of data: Possible moderators of Healthy School on the daily consumption of water/SSBs 

in secondary schools. 

Description of data: Two tables presenting the results of the interaction analyses. 

 

Table S1: Possible moderators of Healthy School on the daily consumption of water/SSBs in secondary schools 

 Water (N = 191¹) SSBs (N = 191¹) 

 OR (95% CI) OR (95% CI) 

Model 1: Support   

Intercept (no = ref) 2.70 (2.50-2.91)* 0.48 (0.45-0.51)* 

Support 1.07 (0.72-1.58) 0.99 (0.71-1.37) 

Healthy School 1.02 (0.88-1.19) 0.96 (0.86-1.07) 

HS x support 0.83 (0.52-1.31) 1.06 (0.74-1.54) 

Model 2: Total support   

Intercept 2.71 (2.50-2.92)* 0.48 (0.46-0.51)* 

Total support 1.00 (0.86-1.17) 0.94 (0.84-1.07) 

Healthy School 1.13 (0.95-1.34) 0.91 (0.80-1.03) 

HS x total support  0.88 (0.74-1.06) 1.11 (0.97-1.28) 

Model 3: Urbanicity   

Intercept (high urbanicity = ref) 3.24 (2.93-3.60)* 0.43 (0.39-0.46)* 

Medium urbanicity 0.78 (0.65-0.93)* 1.24 (1.08-1.42)* 

Low urbanicity 0.70 (0.60-0.82)* 1.23 (1.09-1.39)* 

Healthy School 0.94 (0.80-1.11) 1.06 (0.93-1.20) 

HS x medium urbanicity 1.28 (0.84-1.94) 0.82 (0.59-1.13) 

HS x low urbanicity 0.97 (0.75-1.26) 0.90 (0.73-1.10) 

Model 4: Poverty level   

Intercept 2.71 (2.48-2.96)* 0.48 (0.45-0.51)* 

Poverty level 1.00 (0.99-1.01) 1.00 (1.00-1.00) 

Healthy School 0.97 (0.83-1.14) 0.97 (0.87-1.10) 

HS x poverty level 1.00 (0.99-1.01) 1.00 (0.99-1.01) 

Model 5: High parental educational attainment   

Intercept 1.06 (0.92-1.22) 0.84 (0.73-0.97)* 

High parental educational attainment 5.69 (4.43-7.29)* 0.35 (0.28-0.45)* 

Healthy School 0.90 (0.70-1.15) 0.85 (0.66-1.09) 

HS x  high parental educational attainment 1.07 (0.71-1.63) 1.34 (0.87-2.04) 

Model 6: Migration background   

Intercept 2.68 (2.32-3.09)* 0.51 (0.45-0.56)* 

Migration background 1.06 (0.51-2.21) 0.72 (0.41-1.25) 

Healthy School   0.87 (0.66-1.15) 0.94 (0.77-1.15) 

HS x migration background 2.18 (0.46-10.24) 1.18 (0.39-3.57) 

Model 7: School type    

Intercept (public = ref) 2.95 (2.53-3.44)* 0.43 (0.39-0.48)* 

Independent non-denominational 0.82 (0.63-1.06) 1.11 (0.92-1.35) 

Catholic 0.91 (0.75-1.12) 1.08 (0.93-1.24) 
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Note: ¹ N = Number of schools. ² = Random slope for the lowest level was added to the model. Analyses with school size were 

not possible due to convergence/singularity warnings. Reference group = Does not consume water/sugar-sweetened 

beverages daily. Adolescents (N) = 51901. CI = confidence interval; HS = Healthy School (Program certificate); OR = odds 

ratio; Ref = reference group. 

Protestant 0.90 (0.71-1.13) 1.44 (1.22-1.70)* 

Collaboration/other 0.91 (0.72-1.14) 1.06 (0.90-1.25) 

Healthy School 0.96 (0.73-1.25) 1.04 (0.86-1.26) 

HS x independent non-denominational 1.35 (0.86-2.10) 0.84 (0.61-1.15) 

HS x Catholic 1.06 (0.74-1.51) 0.93 (0.72-1.20) 

HS x Protestant 1.03 (0.69-1.53) 0.79 (0.60-1.05) 

HS x collaboration/other 0.81 (0.53-1.23) 1.06 (0.79-1.44) 

Model 8: Age     

Intercept (younger than 14 years = ref) 2.59 (2.39-2.81)²* 0.42 (0.40-0.45)* 

14-15 years 1.09 (1.03-1.16)* 1.18 (1.12-1.24)* 

16 years and above 1.04 (0.96-1.13) 1.36 (1.27-1.46)* 

Healthy School 0.96 (0.83-1.10) 1.01 (0.90-1.12) 

HS x 14-15 years 1.05 (0.95-1.16) 0.96 (0.88-1.05) 

HS x 16 years and above 1.10 (0.96-1.27) 0.97 (0.86-1.09) 

Model 9: Grade   

Intercept (grade 8 = ref) 2.58 (2.38-2.79)²* 0.42 (0.40-0.45)²* 

Grade 10 1.11 (1.04-1.18)* 1.27 (1.20-1.34)* 

Healthy School 0.96 (0.83-1.10) 1.00 (0.89-1.11) 

HS x grade 10 1.08 (0.97-1.20) 0.98 (0.89-1.08) 

Model 10: Educational track   

Intercept (vwo = ref) 4.08 (3.78-4.42)* 0.38 (0.36-0.41)* 

Havo 0.81 (0.75-0.88)* 1.19 (1.11-1.28)* 

Vmbo-gl/tl 0.60 (0.55-0.65)* 1.33 (1.23-1.44)* 

Vmbo-bb/kb 0.46 (0.42-0.51)* 1.46 (1.33-1.60)* 

Healthy School 0.99 (0.87-1.13) 1.06 (0.94-1.19) 

HS x havo 0.99 (0.87-1.12) 0.93 (0.83-1.04) 

HS x vmbo-gl/tl 0.95 (0.83-1.09) 0.93 (0.81-1.06) 

HS x vmbo-bb/kb 0.87 (0.75-1.02) 0.89 (0.77-1.03) 

Model 11: Financial difficulties   

Intercept (no = ref) 2.75 (2.56-2.96)* 0.48 (0.45-0.50)* 

Yes 0.72 (0.64-0.81)* 1.09 (0.98-1.22) 

Healthy School 0.98 (0.86-1.12) 0.96 (0.88-1.06) 

HS x yes 1.04 (0.85-1.28) 1.18 (0.97-1.43) 

Model 12: Psychosocial health   

Intercept (normal = ref) 3.00 (2.77-3.24)²* 0.45 (0.42-0.47)²* 

Borderline/abnormal  0.73 (0.69-0.77)* 1.23 (1.16-1.30)* 

Healthy School 1.00 (0.87-1.14) 0.98 (0.89-1.08) 

HS x borderline/abnormal 0.95 (0.86-1.04) 0.99 (0.90-1.09) 

Model 13: Happiness   

Intercept (yes = ref) 2.81 (2.60-3.04)²* 0.48 (0.45-0.51)²* 

No 0.80 (0.74-0.86)* 1.00  (0.93-1.07) 

Healthy School 1.00 (0.87-1.14) 0.98 (0.88-1.08) 

HS x no 0.93 (0.82-1.05) 0.95 (0.84-1.08) 

Model 14: Truancy   

Intercept (yes = ref) 2.21 (1.97-2.47)²* 0.59 (0.54-0.64)* 

No 1.26 (1.15-1.39)* 0.79 (0.73-0.85)* 

Healthy School 0.99 (0.82-1.20) 0.97 (0.84-1.13) 

HS x no  0.99 (0.85-1.15) 1.00 (0.88-1.14) 

Model 15: School experience   

Intercept (Good = ref) 3.07 (2.84-3.32)* 0.44 (0.41-0.46)* 

Average 0.81 (0.76-0.85)* 1.14 (1.07-1.20)* 

Bad 0.69 (0.63-0.75)* 1.47 (1.35-1.59)* 

Healthy School 0.99 (0.86-1.14) 1.00 (0.90-1.11) 

HS x average 0.99 (0.90-1.09) 0.95 (0.87-1.05) 

HS x bad 0.95 (0.83-1.10) 0.89 (0.78-1.03) 
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Table S2: Possible moderators of the nutrition certificate on the daily consumption of water/SSBs in secondary 

schools 

 Water (N = 191¹) SSBs (N = 191¹) 

 OR (95% CI) OR (95% CI) 

Model 1: Support   

Intercept (no = ref) 2.73 (2.54-2.92)* 0.47 (0.45-0.50)* 

Support 1.05 (0.82-1.34) 1.01 (0.83-1.22) 

Nutrition certificate 0.97 (0.81-1.17) 1.00 (0.87-1.14) 

Nu x support 0.78 (0.52-1.17) 1.02 (0.75-1.38) 

Model 2: Total support   

Intercept 2.76 (2.57-2.97)* 0.47 (0.45-0.50)* 

Total support 0.97 (0.89-1.06) 1.00 (0.93-1.07) 

Nutrition certificate 1.06 (0.84-1.34) 0.97 (0.82-1.16) 

Nu x total support  0.89 (0.75-1.07) 1.03 (0.90-1.17) 

Model 3: Urbanicity   

Intercept (high urbanicity = ref) 3.26 (2.97-3.57)* 0.43 (0.40-0.46)* 

Medium urbanicity 0.79 (0.67-0.93)* 1.22 (1.07-1.38)* 

Low urbanicity 0.69 (0.60-0.79)* 1.18 (1.06-1.31)* 

Nutrition certificate 0.88 (0.72-1.07) 1.03 (0.89-1.21) 

Nu x medium urbanicity 1.36 (0.73-2.54) 0.70 (0.43-1.15) 

Nu x low urbanicity 1.03 (0.75-1.39) 1.02 (0.80-1.29) 

Model 4: Poverty level   

Intercept 2.73 (2.52-2.96)* 0.47 (0.45-0.50)* 

Poverty level 1.00 (0.99-1.01) 1.00 (1.00-1.00) 

Nutrition certificate 0.90 (0.73-1.10) 1.02 (0.88-1.19) 

Nu x poverty level 1.00 (0.99-1.02) 1.00 (0.99-1.01) 

Model 5: High parental educational 

attainment  

 

Intercept 1.08 (0.95-1.23) 0.81 (0.71-0.93)* 

High parental educational attainment 5.32 (4.27-6.63)* 0.38 (0.30-0.48)* 

Nutrition certificate 0.77 (0.58-1.03) 0.90 (0.66-1.21) 

Nu x high parental educational attainment 1.51 (0.90-2.54) 1.17 (0.69-2.00) 

Model 6: Migration background   

Intercept 2.69 (2.36-3.06)* 0.49 (0.45-0.54)* 

Migration background 1.11 (0.57-2.18) 0.80 (0.48-1.36) 

Nutrition certificate 0.78 (0.55-1.09) 1.08 (0.84-1.39) 

Nu x migration background 3.01 (0.42-21.44) 0.59 (0.14-2.59) 

Model 7: Age    

Intercept (younger than 14 years = ref) 2.60 (2.41-2.79)²* 0.42 (0.40-0.45)* 

14-15 years 1.11 (1.05-1.17)* 1.16 (1.11-1.22)* 

16 years and above 1.07 (1.00-1.15) 1.33 (1.25-1.41)* 

Nutrition certificate 0.90 (0.76-1.07) 1.00 (0.88-1.14) 

Nu x 14-15 years 1.03 (0.91-1.16) 0.99 (0.89-1.10) 

Nu x 16 years and above 1.03 (0.88-1.21) 1.07 (0.93-1.22) 

Model 8: Grade    

Intercept (grade 8 = ref) 2.58 (2.41-2.77)²* 0.42 (0.40-0.45)²* 

Grade 10 1.14 (1.07-1.20)* 1.25 (1.19-1.32)* 

Nutrition certificate 0.91 (0.77-1.07) 1.00 (0.88-1.14) 

Nu x grade 10 1.01 (0.89-1.14) 1.01 (0.90-1.13) 

Model 9: Educational track    

Intercept (vwo = ref) 4.08 (3.81-4.37)* 0.39 (0.37-0.42)* 

Havo 0.81 (0.76-0.87)* 1.16 (1.09-1.24)* 

Vmbo-gl/tl 0.60 (0.56-0.65)* 1.27 (1.19-1.37)* 

Vmbo-bb/kb 0.45 (0.42-0.49)* 1.42 (1.31-1.54)* 

Nutrition certificate 1.00 (0.85-1.17) 1.00 (0.86-1.16) 

Nu x havo 0.97 (0.83-1.14) 0.97 (0.85-1.12) 

Nu x vmbo-gl/tl 0.92 (0.78-1.09) 1.07 (0.91-1.25) 

Nu x vmbo-bb/kb 0.87 (0.72-1.05) 0.94 (0.78-1.12) 

Model 10: Financial difficulties   
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Note: ¹ N = Number of schools. ² = Random slope for the lowest level was added to the model. Analyses with school size and 

school type were not possible due to convergence/singularity warnings. Reference group = Does not consume water/sugar-

sweetened beverages daily. Adolescents (N) = 51901. CI = confidence interval; Nu = nutrition certificate; OR = odds ratio; 

Ref = reference group. 

Intercept (no = ref) 2.78 (2.60-2.97)* 0.47 (0.45-0.50)* 

Yes 0.72 (0.65-0.80)* 1.15 (1.04-1.27)* 

Nutrition certificate 0.91 (0.78-1.07) 1.00 (0.89-1.13) 

Nu x yes 1.06 (0.83-1.34) 1.02 (0.81-1.29) 

Model 11: Psychosocial health   

Intercept (normal = ref) 3.02 (2.82-3.24)²* 0.45 (0.42-0.47)²* 

Borderline/abnormal 0.73 (0.69-0.77)* 1.22 (1.16-1.28)* 

Nutrition certificate 0.94 (0.80-1.11) 0.99 (0.88-1.12) 

Nu x borderline/abnormal 0.91 (0.81-1.02) 1.03 (0.92-1.16) 

Model 12: Happiness   

Intercept (yes = ref) 2.84 (2.65-3.05)²* 0.47 (0.45-0.50)²* 

No 0.80 (0.77-0.85)* 0.98 (0.92-1.05) 

Nutrition certificate 0.93 (0.79-1.10) 1.01 (0.89-1.14) 

Nu x no 0.89 (0.77-1.03) 0.98 (0.85-1.14) 

Model 13: Truancy   

Intercept (yes = ref) 2.27 (2.05-2.53)²* 0.58 (0.53-0.63)* 

No 1.24 (1.13-1.35)* 0.80 (0.74-0.86)* 

Nutrition certificate 0.84 (0.66-1.08) 1.09 (0.90-1.31) 

Nu x no  1.09 (0.89-1.34) 0.92 (0.77-1.09) 

Model 14: School experience   

Intercept (good= ref) 3.10 (2.89-3.32)* 0.44 (0.41-0.46)* 

Average 0.80 (0.76-0.85)* 1.12 (1.07-1.18)* 

Bad 0.69 (0.64-0.75)* 1.42 (1.31-1.53)* 

Nutrition certificate 0.93 (0.79-1.10) 1.01 (0.89-1.15) 

Nu x average 0.99 (0.87-1.12) 0.97 (0.87-1.09) 

Nu x bad 0.90 (0.76-1.07) 1.00 (0.84-1.18) 
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