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A B S T R A C T   

We investigated trends in associations between physical and social neighbourhood and school characteristics and 
adolescent mental health problems between 2005 and 2017. Nationally representative, repeated cross-sectional 
data collected in the Netherlands among primary (N = 5,871) and secondary school students (N = 20,778) were 
analysed through cross-classified multilevel models. Hardly any evidence was found for over-time changes in 
associations between neighbourhood and school characteristics and adolescent mental health problems. Findings 
showed that for both groups of students, only social characteristics within the two contexts were associated with 
adolescent mental health problems. For secondary school students, school effects were larger than neighbour-
hood effects, while the opposite was true for primary school students. Specifically, primary school students 
residing in more socially fragmented or lower socioeconomic status (SES) neighbourhoods, and lower SES 
schools, reported more conduct problems and peer relationship problems. For secondary school students, only 
the SES of the neighbourhood and the school was associated with all four aspects of mental health problems. 
Remarkably, the direction of the associations between neighbourhood/ school SES and adolescent mental health 
problems varied across the different mental health outcomes. More research is warranted to replicate our 
findings.   

1. Introduction 

There is mounting evidence that contextual characteristics of the 
living environment are related to adolescent mental health problems 
(Aldridge and McChesney, 2018; Minh et al., 2017). The most important 
out-of-home contexts for adolescents are the residential neighbourhood 
and the school, given adolescents’ mobility restrictions and compulsory 
education (Allison et al., 1999; Browning et al., 2021). Various studies 
have demonstrated that both the physical and the social environment of 
the residential neighbourhood and school are associated with adolescent 
mental health problems (e.g., Aldridge and McChesney, 2018; Boen 
et al., 2020; Francesconi et al., 2022; Visser et al., 2021). To capture the 
physical environment of these contexts, we used greenspace and air 
pollution. Additionally, we assessed the social environment, by consid-
ering the socioeconomic status (SES) and social fragmentation for the 
neighbourhood context, and SES and school-level classmate support for 
the school context. It is important to assess all four characteristics 
simultaneously due to their interdependence (Jennings and Bamkole, 
2019). Furthermore, it is crucial to include both contexts, as excluding 

either the neighbourhood or the school context may lead to an “omitted 
context bias”, wherein the variance of the missing context is mis-
attributed to the included context due to (partially) overlapping contexts 
(Evans et al., 2016; Milliren et al., 2018). Previous studies showed that 
less greenspace, more air pollution, lower SES, more social fragmenta-
tion and less school-level classmate support are associated with more 
mental health problems among adolescents (Aldridge and McChesney, 
2018; Boen et al., 2020; Forns et al., 2016; Mohai et al., 2011; Vanaken 
and Danckaerts, 2018; Visser et al., 2021; Zhang et al., 2020). 

Despite these research efforts, some scholars questioned the impor-
tance of the neighbourhood in the lives of adolescents nowadays, since 
adolescents have been found to spend less time in their neighbourhood 
(Van Kempen and Wissink, 2014) and to have less contact with neigh-
bours than before (Bartolini et al., 2013; Coumans and Schmeets, 2020). 
Although this question has been frequently raised (Andreotti, 2014; 
Mahmoudi Farahani, 2016; Van Kempen and Wissink, 2014), to our 
knowledge, it has not been empirically tested. To respond to this 
knowledge gap, we investigate time trends in associations between 
physical (i.e., greenspace and air pollution) and social (i.e., SES and 
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social fragmentation/classmate support) characteristics of the residen-
tial neighbourhood and the school on adolescent mental health prob-
lems between 2005 and 2017 in the Netherlands. 

1.1. Changes in the association between neighbourhood and school 
characteristics and adolescent mental health problems 

We expected changes in associations with neighbourhood charac-
teristics due to the following two societal changes. First, during the last 
decade, the use of the Internet and ownership of mobile phone has 
increased considerably. To illustrate, 76% of Dutch adolescents aged 
12–15 had a mobile phone in 2012, which steadily increased to 98% in 
2017 (CBS Statline, 2019). These technological developments may have 
facilitated adolescents to build and maintain relationships with peers 
outside their neighbourhood, making them less dependent on social 
contacts within their neighbourhood (Van Kempen and Wissink, 2014). 
Indeed, some studies suggest that face-to-face interactions which typi-
cally took place in neighbourhoods have been (partially) substituted by 
online contacts (Marshall et al., 2006; Oswald et al., 2020; Thulin and 
Vilhelmson, 2019). Second, there are indications that the level of pro-
tectiveness by parents towards their children has grown in the last two 
decades (Brussoni et al., 2012; Lee et al., 2021; Nelson, 2010; Pain, 
2006). Protective parents may attempt to shield their children from 
neighbourhood threats by, for instance, monitoring the child’s location 
or keeping them at home (LeMoyne and Buchanan, 2011; Visser et al., 
2015). Consequently, such protective behaviour by parents may make 
children less able to roam the neighbourhood independently (Loebach 
and Gilliand, 2016; Parsons and Traunter, 2020). 

Thus, due to fewer exposures to the neighbourhood context as a 
consequence of these two societal changes, adolescents may have less 
access to neighbourhood resources, such as social support from the 
neighbourhood, which can be helpful in preventing mental health 
problems. At the same time, adolescents may be less exposed to negative 
neighbourhood characteristics such as violence taking place in a 
deprived neighbourhood, which in turn may decrease mental health 
problems. Consequently, we hypothesized that the importance of the 
neighbourhood in the lives of adolescents has declined over time. 

Regarding school characteristics, both decreasing and stable associ-
ations between school characteristics and adolescent mental health 
problems are plausible. Here, it is important to differentiate between 
physical (i.e., greenspace and air pollution) and social (i.e., classmate 
support and SES) school characteristics, as the change in exposure to 
these characteristics over the years may differ across these two char-
acteristics. The social characteristics of the school are measured within 
the school itself. It can be expected that the exposure to these school 
characteristics remained stable over time, as there were hardly any 
changes in the number of hours of education as mandated by compul-
sory education within our study period. Based on that, we expected that 
the associations between the social characteristics of the school and 
adolescent mental health problems remained stable over time. Con-
cerning the physical characteristics (i.e., air pollution and greenspace), 
these characteristics reflect the surroundings of schools. In contrast to 
the social characteristics, we assumed that adolescents in general 
voluntarily spend time surrounding the schools. A similar line of 
reasoning as for the neighbourhood effects may be applicable here, as 
adolescents spend more time on their screens, they may to a lesser extent 
roam around their schools (Oswald et al., 2020), and therefore less 
exposed to the physical characteristics of the school. Hence, we expected 
that the associations between the physical characteristics of the school 
and adolescent mental health problems became weaker over time. 

1.2. Changes in associations between neighbourhood characteristics and 
adolescent mental health problems over time may depend upon the 
educational type 

When analysing time trends in the associations between 

neighbourhood and school characteristics and adolescent mental health 
problems, it is essential to distinguish between educational types (i.e., 
primary and secondary education). That is, the extent to which the as-
sociations between neighbourhood characteristics and adolescent 
mental health problems have declined, may vary across students who 
are enrolled in primary and secondary education. The Dutch educational 
system is characterized by an early transition from primary to secondary 
school at the age of 12. According to Browning et al. (2021), students 
attending schools in their neighbourhood are more likely to spend more 
time in their own neighbourhood. As most Dutch primary schools are 
located within the residential neighbourhood, while secondary school 
are not (Van Goeverden and De Boer, 2013), students attending primary 
school likely spend more time in their neighbourhood than those in 
secondary education (Remmers et al., 2020). Moreover, in secondary 
education, students have more homework than in primary education, 
providing the latter more possibilities to spend time in their neigh-
bourhoods (Kaal, 2022). As secondary school students generally spend 
less time in their neighbourhoods than primary school students, asso-
ciations between neighbourhood characteristics and adolescent mental 
health problems may generally be weaker for secondary than primary 
school students. Subsequently, decreases in neighbourhood associations 
as a consequence of the above societal changes may be more pronounced 
for primary than for secondary school students. 

1.3. Present study 

This paper examined time trends in the associations between phys-
ical (i.e., air pollution and greenspace) and social (i.e., SES and social 
fragmentation/classmate support) neighbourhood and school charac-
teristics and different indicators of adolescent mental health problems 
(emotional symptoms, conduct problems, peer relationship problems 
and hyperactivity-inattention problems). We used Dutch nationally 
representative, repeated cross-sectional data from 2005 to 2017 among 
adolescents aged 11 through 16 years enrolled in primary and secondary 
education to test the following hypotheses. First, we expected decreases 
in the associations between neighbourhood characteristics and adoles-
cent mental health problems in this period. For the school context, we 
expected a decline in the associations between physical school charac-
teristics and adolescent mental health problems, while stable associa-
tions for the social characteristics of the school. between school 
characteristics and adolescent mental health problems. Second, we ex-
pected a more substantial decrease of the neighbourhood associations 
for primary versus secondary school students. 

2. Material and methods 

2.1. Study population 

Data were obtained from the Dutch Health Behaviour in School-aged 
Children (HBSC) study, a quadrennial repeated cross-sectional survey. 
Nationally representative samples were collected in 2005, 2009, 2013, 
and 2017 and included 11- to 16-year-old adolescents attending either 
the last grade of primary schools (PS) or the first four grades of sec-
ondary schools (SS). Across years, identical survey procedures were 
employed to guarantee data comparability of the data over time. First, a 
random sample of schools throughout the Netherlands was drawn 
stratified on urbanization level. Second, one last-grade class from each 
primary school was randomly selected. Also, each participating sec-
ondary school provided a list of all classes, and, depending on school 
size, 3–5 classes were selected randomly. The response rate of schools 
ranged from 37% (2013/2017) to 48% (2009). The response rates 
among adolescents were above 92% in all years. Ethical approval for the 
HBSC study was obtained from the Ethics Assessment Committee of the 
Faculty of Social Sciences at Utrecht University (FETC17-079). 

Due to missing data, 6.87% of the cases were excluded resulting in a 
total of 26,649 respondents included in one of the four waves. Sample 
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sizes were comparable over the years (2005: nps = 1516; nss = 4,948, 
2009: nps = 1647; nss = 5,200, 2013: nps = 1417; nss = 4,904, 2017: nps =

1291; nss = 5726). The total number of neighbourhoods ranged from 
1118 in 2005 to 1334 in 2017. For primary school students, the average 
number of participants per neighbourhood per survey year was 6.10, 
while for secondary school students, it was 4.49. The number of primary 
schools ranged from 68 in 2017 to 76 in 2009, while the number of 
secondary schools ranged from 64 in 2005 and 2013 to 74 in 2017. 
Similarly, the average number of participants per school per survey year 
was 19.17 for primary education and 73.26 for secondary education. 
Among primary school students, the average age was 11.23 (standard 
deviation (SD) = .421), and among secondary school students, the 
average age was 13.81 (SD = 1.250). The sample of secondary school 
students consisted of slightly more girls (51.4%) than the sample of 
primary school students (51.1%). 

We tested whether the samples differed in individual-level variables 
across waves. For students in primary education, the sample varied 
significantly over time in family SES (b = .192, p < .001) and age (b =
-,022, p < .001). For students in secondary education, over time dif-
ferences in family SES (b =.251, p < .001), age (b = -.038, p < .001), 
family structure (b = -.012, p < .001) and educational levels (χ2 (9) =
268.148, p < .001) were found. However, these differences in mean 
scores across waves were all negligible in size (Tables 1 and 2). 

2.2. Measures 

2.2.1. Adolescent mental health problems 
Mental health problems were assessed through the revised version of 

the Strength and Difficulties Questionnaire (SDQ-R) (Duinhof et al., 
2020a). The SDQ-R showed better psychometric properties than the 
original SDQ for the 2017 Dutch HBSC sample (Duinhof et al., 2020b). In 
the SDQ-R, the reverse-worded items of the original SDQ were excluded. 
The SDQ-R covered 15 items about adolescent behaviours and emotions 
in the past six months (e.g., “I worry a lot”, “I am restless, I cannot stay 
still for long”). Each item was assessed on a three-point Likert scale 
ranging from “not true” (0) to “certainly true” (2). The SDQ-R consisted 
of four subscales: emotional symptoms (5 items), 
hyperactivity-inattention problems (3 items), conduct problems (4 

items), and peer relationship problems (3 items). Items were averaged 
and higher (mean) values for each subscale referred to more mental 
health problems. Respondents were included for each subscale if at least 
half of the items were completed. The subscale peer relationship prob-
lems in 2005 had the most missing values (4.88%). 

2.2.2. Neighbourhood-level variables 
We enriched the HBSC data with the respondent’s 4-digit postal code 

area. 
Neighbourhood greenspace was assessed using the normalized differ-

ence vegetation index (NDVI) (Tucker, 1979) for the corresponding 
survey years. Landsat-8 satellite imagery between May and September 
with a 30 m spatial resolution were obtained through Google Earth 
Engine. The NDVI ranged from − 1 to +1. To avoid distortions (Helbich, 
2019), negative NDVI scores referring to non-vegetated soil or water 
were omitted before computing mean NDVI scores per 4-digit postal 
code. Higher scores indicated more greenspace in the neighbourhood. 

Neighbourhood air pollution was measured using the annual average 
concentrations of fine particulate matter with diameters <2.5 μm 
(PM2.5) (μg/m3) for the corresponding survey years. Air pollution data 
with a spatial resolution of approximately 1 km were derived from 
remote sensing data and calibrated with ground-based monitoring data 
(Hammer et al., 2020). PM2.5 concentrations were averaged per 4-digit 
postal code, with higher scores denoting to more air pollution in the 
neighbourhood. 

Neighbourhood social fragmentation was captured through a compos-
ite measure representing community integration and neighbourhood 
connectedness (Roberts et al., 2020). We summed the z-scores of the 
percentage of adult residents above 18 years who were unmarried, who 
lived in a single-person household, and who moved to the address within 
the past 12 months. The index was computed based on population-wide 
register data aggregated per 4-digit postal code for each survey year. 
Higher scores denoted higher levels of social fragmentation in the area. 

Neighbourhood socioeconomic status (SES) was operationalized by 
means of a composite measure based on register data aggregated per 4- 
digit postal code for each survey year. It was constructed by summing 
the z-scores of the area-level unemployment rate, the standardized 
median household income (reverse coded), and the share of households 

Table 1 
Descriptive statistics of the study variables among students attending primary school between 2005 and 2017 (Nindividuals = 5,871, Nneighbourhoods = 892, Nschools =

293).  

Variables Range M/% (SD) M/% (SD) M/% (SD) M/% (SD) M/% (SD) 

2005 2009 2013 2017 Overall 

N = 1516 N = 1647 N = 1417 N = 1291 N = 5871 

Outcome variable 
Emotional symptoms 0–2 .44 (.40) .41 (.40) .46 (.41) .41 (.39) .43 (.43) 
Conduct problems 0–2 .29 (.34) .24 (.32) .25 (.33) .23 (.31) .26 (.26) 
Peer relationship problems 0–2 .37 (.40) .36 (.41) .37 (.40) .36 (.38) .37 (.37) 
Hyperactivity-inattention problems 0–2 .67 (.55) .69 (.56) .77 (.59) .81 (.59) .73 (.57) 
Individual-level variables 
Family SES 0–9 6.10 (1.68) 6.55 (1.60) 6.49 (1.64) 6.76 (1.54) 6.46 (1.63) 
Age 11–12 11.25 (.43) 11.25 (.44) 11.23 (.42) 11.18 (.38) 11.23 (.42) 
Gender a 0–1 51.2% 52.2% 50.0% 51.1% 51.1% 
Family structure b 0–1 80.1% 79.2% 76.9% 80.0% 79.0% 
Classmate support 1–5 4.16 (.64) 4.18 (.66) 4.23 (.65) 4.17 (.64) 4.18 (.65) 
Neighbourhood-level variables  N ¼ 242 N ¼ 247 N ¼ 232 N ¼ 171 N ¼ 892 
Air pollution 7–19 13.17 (1.40) 15.59 (1.98) 12.54 (1.84) 12.01 (1.67) 13.46 (2.22) 
Greenspace 0–1 .45 (.11) .42 (.12) .45 (.12) .46 (.11) .44 (.12) 
Social fragmentation − 16–4 − .64 (2.26) − .99 (2.74) − .61 (2.26) − .11 (2.00) − .63 (2.37) 
SES − 11–12 − .30 (2.65) − .07 (2.39) − .69 (2.78) − .42 (2.43) − .36 (2.58) 
School-level variables  N ¼ 79 N ¼ 74 N ¼ 72 N ¼ 68 N ¼ 293 
Air pollution 7–19 13.02 (1.38) 14.97 (1.94) 12.23 (1.91) 12.08 (1.51) 13.10 (2.04) 
Greenspace 0–1 .47 (.09) .45 (.12) .46 (.13) .46 (.11) .46 (.11) 
Classmate support 1–5 4.13 (.24) 4.19 (.23) 4.23 (.21) 4.16 (.23) 4.18 (.23) 
SES 0–9 6.06 (.74) 6.52 (.69) 6.42 (.63) 6.78 (.51) 6.43 (.70) 

Note: variables are uncentered; significant differences across waves are discussed in text. 
a Reference category = boys. 
b Reference category = not living together with both parents. 
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with a standardized income below the poverty line. We reverse coded 
this composite measure with higher scores referring to higher 
neighbourhood-level SES. 

2.2.3. School-level variables 
School greenspace and school air pollution were assessed based on the 

4-digit postal code of the school using the NDVI and PM2.5 data as above. 
Again, the mean NDVI and PM2.5 were determined for each 4-digit 
postal code of the school. 

School classmate support was measured by aggregating individual- 
level responses on three items assessing classmate support (e.g., “Most 
of the students in my class are kind and helpful”) using a five-point 
Likert scale (1 = totally agree to 5 = totally disagree) (Torsheim et al., 
2000). Items were reverse coded and summed with higher scores indi-
cating higher levels of classmate support at the school level. 

School socioeconomic status (SES) was assessed by the Family Afflu-
ence Scale (FAS) (Currie et al., 2014). FAS consists of four items 
reflecting family material assets (e.g., “Does your family has a car”). The 
items were summed and aggregated to the school level with higher 
scores indicating a higher school-level SES. 

2.2.4. Control variables 
We controlled for age (in years), gender (0 = boy, 1 = girl), and 

family structure (i.e., whether (1) or not (0) the adolescent lives together 
with both parents in the primary household). To disentangle individual- 
level effects from school-level effects, we further controlled for class-
mate support and family SES at the individual level (see above for the 
description of these variables). In our analyses for secondary education, 
we included educational level the adolescent was enrolled in. Reflecting 
the Dutch educational system for secondary schools, we dummy-coded 

these levels into four categories using ‘high’ as the reference category 
(1 = low; 2 = lower intermediate; 3 = upper intermediate; 4 = high). 
Finally, we treated time as a continuous variable. 

2.3. Statistical analysis 

We first performed bivariate analyses between the predictors and the 
indicators of adolescent mental health problems using spearman corre-
lations. Given the categorical nature of the educational level variable in 
the sample of secondary school students, we conducted an one-way 
ANOVA instead of a spearman correlation for this variable. To take 
into account the different levels in our data, we performed separate 
bivariate analyses at the individual, neighbourhood and school level. 

Next, due to the cross-nested data structure, we tested the associa-
tions between our contextual (i.e., neighbourhood and school) charac-
teristics and adolescent mental health problems using cross-classified 
multilevel models (CCMM) (Barker et al., 2020; Hox et al., 2017). 
CCMMs consider that students attending the same school may reside in 
different neighbourhoods and students living in the same neighbour-
hood may attend different schools. Three CCMM’s containing both the 
neighbourhood and school level were fitted per mental health outcome. 
The analyses were conducted in R 4.3 (R Core Team, 2020) using the 
“R2MLwiN” package (Zhang et al., 2016). 

To investigate the intraclass correlation coefficients (ICCs), we fitted 
a null model (i.e., model without any variables). Model 1 included the 
control variables, the survey year (i.e., time) and the neighbourhood and 
school level covariates. To test whether the associations changed over 
time, we added cross-level interactions between time and neighbour-
hood- and school-level variables in Model 2. It is important to include 
both neighbourhood- and school-level variables and cross-level 

Table 2 
Descriptive statistics of the study variables among students attending secondary school between 2005 and 2017 (Nindividuals = 20,778, Nneighbourhoods = 4,028, Nschools 
= 270).   

Range M/% (SD) M/% (SD) M/% (SD) M/% (SD) M/% (SD) 

2005 2009 2013 2017 Overall 

N = 4948 N = 5200 N = 4904 N = 5726 N = 20,778 

Outcome variable 
Emotional symptoms 0–2 .44 (.42) .45 (.42) .53 (.46) .50 (.46) .48 (.44) 
Conduct problems 0–2 .25 (.33) .22 (.32) .23 (.32) .23 (.33) .23 (.33) 
Peer relationship problems 0–2 .34 (.38) .33 (.39) .36 (.40) .37 (.41) .35 (.40) 
Hyperactivity-inattention problems 0–2 .71 (.56) .78 (.58) .82 (.61) .83 (.60) .79 (.59) 
Individual-level variables 
Family SES 0–9 6.00 (1.73) 6.59 (1.60) 6.56 (1.56) 6.85 (1.58) 6.51 (1.65) 
Age 12–16 13.85 (1.25) 13.83 (1.25) 13.82 (1.25) 13.73 (1.26) 13.81 (1.25) 
Gender a 0–1 50.6% 51.6% 51.5% 51.8% 51.4% 
Family structure b 0–1 78.4% 80.4% 73.9% 76.3% 77.3% 
Classmate support 1–5 4.05 (.64) 4.06 (.64) 4.10 (.65) 4.03 (.72) 4.06 (.67) 
Educational level 
Low 0–1 25.2% 17.8% 23.3% 17.7% 20.8% 
Lower intermediate 0–1 31.4% 35.6% 27.0% 32.8% 31.8% 
Upper intermediate 0–1 24.4% 22.9% 26.8% 22.9% 24.2% 
High 0–1 18.5% 23.8% 22.9% 26.6% 23.1% 
Neighbourhood-level variables  N ¼ 876 N ¼ 970 N ¼ 1019 N ¼ 1163 N ¼ 4028 
Air pollution 7–19 13.07 (1.52) 14.60 (2.48) 11.71 (2.20) 12.08 (1.51) 12.81 (2.28) 
Greenspace 0–1 .47 (.11) .46 (.12) .48 (.13) .47 (.12) .47 (.12) 
Social fragmentation − 18–6 − .25 (2.19) − .42 (2.69) − .24 (2.21) − .29 (2.38) − .30 (2.38) 
SES − 18–7 − .33 (2.52) − .18 (2.20) − .36 (2.44) − .35 (2.53) − .31 (2.43)  

Range M/% (SD) M/% (SD) M/% (SD) M/% (SD) M/% (SD) 

2005 2009 2013 2017 Overall 

School-level variables  N ¼ 64 N ¼ 67 N ¼ 65 N ¼ 74 N ¼ 270 
Air pollution 7–19 13.20 (1.52) 15.08 (2.22) 12.41 (1.92) 12.21 (1.69) 13.21 (2.17) 
Greenspace 0–1 .45 (.10) .44 (.10) .45 (.10) .45 (.10) .45 (.10) 
Classmate support 1–5 4.03 (.13) 4.05 (.13) 4.08 (.14) 4.01 (.15) 4.04 (.14) 
SES 0–9 5.93 (.72) 6.45 (.62) 6.44 (.51) 6.77 (.59) 6.41 (.68) 

Note: variables are uncentered; significant differences across waves are discussed in text. 
a Reference category = boys. 
b Reference category = not living together with both parents. 
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interactions simultaneously to the model, to rule out potential con-
founding effects (Jennings and Bamkole, 2019). The 
neighbourhood-level, school-level, and time variables were 
grand-mean-centered allowing to compare associations over time. To 
compare the main effects of school-level and neighbourhood-level var-
iables, Cohen’s d effect sizes were computed for the variables of interest, 
whereby 0.1 denoted a small, 0.3 a moderate, and 0.5 a large effect 
(Cohen, 1988). We checked for multicollinearity among the variables 
using variance inflation factors (VIF), with VIF values greater than 10 
indicating severe multicollinearity (Hair et al., 2006). Analyses were 
performed separately for primary and secondary schools to assess 
education-dependent associations. 

3. Results 

Descriptive statistics for the variables are displayed in Table 1 for 
primary education students and in Table 2 for secondary education 
students. Correlations for primary education are provided in Table S1, 
and for secondary education the correlations and ANOVA are shown in 
Table S2 and S3. 

3.1. Primary education 

Table 3 shows the ICCs at the neighbourhood and school level per 
mental health outcome for primary school students. The results indi-
cated that for emotional symptoms, conduct problems and peer re-
lationships problems the ICC values at the neighbourhood level were 
somewhat larger than the school-level ICC’s, implying that there was a 

Table 3 
Models 0 for each mental health outcome per educational type (Nindividuals = 26,649, Nneighbourhoods = 4,920, Nschools = 563).   

Primary education Secondary education 

Outcome ESa HIPb CPc PRPd ESa HIPb CPc PRPd 

Fixed effects estimates 
Intercept .430 (.006) .728 (.010) .257 (.005) .366 (.007) .481 (.005) .791 (.008) .242 (.005) .357 (.005) 
Random effect estimates 
Neighbourhood .004 (.052) .009 (.000) .003 (.014) .005 (.021) .003 (.024) .007 (.061) .001 (.032) .003 (.043) 
School .002 (.041) .013 (.115) .003 (.053) .005 (.070) .004 (.064) .015 (.106) .006 (.068) .006 (.069) 
Individual .156 (.003) .314 (.561) .103 (.320) .153 (.391) .192 (.438) .333 (.578) .100 (.317) .152 (.390) 
Intraclass correlation Coefficients 
Neighbourhood 2.6% 2.6% 2.9% 3.4% 1.6% 2.0% .6% 2.2% 
School 1.7% 4.0% 2.5% 2.9% 2.0% 4.2% 5.7% 4.0% 

Note: these models only contained the neighbourhood and school level without independent variables; standard errors are provided between brackets. 
a ES - Emotional symptoms. 
b HIP - Hyperactivity-inattention problems. 
c CP - Conduct problems. 
d PRP - Peer relationship problems. 

Table 4 
Results of CCMMs for four mental health outcomes among students attending primary schools (Nindividuals = 5,871, Nneighbourhoods = 892, Nschools = 293).  

Outcome Emotional symptoms Hyperactivity-inattention 
problems 

Conduct problems Peer relationship problems  

M1 M2 M1 M2 M1 M2 M1 M2 

Fixed effects Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) 
Intercept .912 (.117)*** .906 (.117)*** .803 (.172)** .906 (.117)** .470 (.095)*** .476 (.095)*** 1.005 (.116) 

*** 
1.001 (.116) 
*** 

Individual-level variables 
Family SES − .005 (.003) − .005 (.003) .004 (.005) .005 (.003) .001 (.003) .001 (.003) − .009 (.003)* − .009 (.003)* 
Age .015 (.010) .015 (.010) .043 (.014)** .015 (.010)** .029 (.008)*** .028 (.008)*** .019 (.010)* .020 (.010)* 
Gender a .155 (.010)*** .155 (.010)*** − .068 (.014) 

*** 
− .070 (.010) 
*** 

− .101 (.008) 
*** 

− .101 (.0008) 
*** 

− .039 (.010) 
*** 

− .039 (.010) 
*** 

Family structure b − .066 (.012) 
*** 

− .066 (.012) 
*** 

− .056 (.018)** − .066 (.012)** − .044 (.010) 
*** 

− .044 (.010)*** − .029 (.012)* − .029 (.012)* 

Classmate support − .156 (.008) 
*** 

− .156 (.008) 
*** 

− .118 (.012) 
*** 

− .156 (.008) 
*** 

− .109 (.006) 
*** 

− .109 (.006)*** − .179 (.008) 
*** 

− .179 (.008) 
*** 

Time − .002 (.006) − .009 (.007) .046 (.009)*** − .009 (.007)* − .011 (.005)* − .007 (.005) − .006 (.006) − .010 (.007) 
Neighbourhood-level variables 
Air pollution .018 (.012) .018 (.012) .008 (.018) .018 (.012) .006 (.010) .006 (.010) − .006 (.012) − .006 (.012) 
Greenspace − .098 (.109) − .104 (.110) − .055 (.160) − .104 (.110) − .039 (.086) − .048 (.087) − .009 (.106) − .013 (.107) 
Social fragmentation .004 (.004) .004 (.004) .010 (.006)* .004 (.004) .001 (.003) .002 (.003) .010 (.004)** .010 (.004)** 
SES − .004 (.003) − .004 (.003) − .002 (.005) − .004 (.003) − .010 (.002) 

*** 
− .010 (.003)*** − .020 (.003) 

*** 
− .020 (.003) 
*** 

School-level variables 
Air pollution − .020 (.013) − .019 (.013) − .014 (.019) − .019 (.013) − .007 (.010) − .007 (.010) .005 (.012) .006 (.012) 
Greenspace − .037 (.112) .062 (.112) − .010 (.168) .062 (.112) .038 (.089) .050 (.089) − .039 (.109) − .025 (.110) 
Classmate support .024 (.028) .028 (.029) − .064 (.042) .028 (.029) − .031 (.021) − .039 (.022) − .035 (.026) − .034 (.027) 
SES − .001 (.011) − .000 (.012) .007 (.016) − .000 (.012) − .026 (.008)** − .027 (.009)** .010 (.010) .011 (.011) 
Neighbourhood interactions 
Air pollution*time  .019 (.012)  .019 (.012)  .003 (.010)  .018 (.012) 
Greenspace*time  − .143 (.110)  − .143 (.110)  − .073 (.087)  − .018 (.107) 
Social 

fragmentation*time  
− .004 (.004)  − .004 (.004)  − .002 (.003)  − .002(.004) 

SES*time  .000 (.003)  .000 (.003)  − .000 (.002)  .001 (.003)  
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bit more between-level variance for these three mental health outcomes 
at the neighbourhood level than at the school level. For hyperactivity- 
inattention problems, we observed the opposite. 

Table 4 shows the results of Model 1 and 2 for primary school stu-
dents. At the individual level, higher levels of family SES were related to 
less peer relationship problems. Older adolescents reported more 
hyperactivity-inattention problems, conduct problems and peer rela-
tionship problems. While girls reported more emotional symptoms, boys 
showed higher scores on the other three mental health outcomes than 
girls. Adolescents not growing up with both parents in the primary 
household or receiving little classmate support, showed higher scores on 
all four mental health outcomes. In addition, hyperactivity-inattention 
problems increased over time, while conduct problems decreased over 
time. 

The different Models 1 for the four mental health outcomes also 

showed that more neighbourhood social fragmentation was related to 
more hyperactivity-inattention problems and more peer relationship 
problems. Both effect sizes were small (dHIP = -0.13; dPRP = -0.23). 
Higher neighbourhood SES was associated with fewer conduct problems 
and fewer peer relationship problems; effects were of moderate size (dCP 
= -0.30; dPRP = -0.49). At the school level, only school SES was nega-
tively related to conduct problems; this effect size was small (dCP =

-0.26). 
None of the interactions between time and either neighbourhood or 

school characteristics were significant (Models 2). This indicates that for 
primary education, the associations between neighbourhood and school 
characteristics were stable over time. 

Table 5 
Results of CCMMs for four mental health outcomes among students attending secondary schools (Nindividuals = 20,778, Nneighbourhoods = 4,028, Nschools = 270).  

Outcome Emotional symptoms Hyperactivity-inattention 
problems 

Conduct problems Peer relationship problems  

M1 M2 M1 M2 M1 M2 M1 M2 

Fixed effects Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) 
Intercept .767 (.037)*** .771 (.037)*** .714 (.052)*** .714 (.053)*** .566 (.028)*** .569 (.028)*** .858 (.034)*** .862 (.034)*** 
Individual-level variables 
Family SES − .013 (.002) 

*** 
− .013 (.002) 
*** 

.018 (.003)*** .018 (.003)*** .001 (.001) .001 (.001) − .014 (.002) 
*** 

− .014 (.002) 
*** 

Age .016 (.002)*** .016 (.002)*** .012 (.003)*** .012 (.003)*** − .005 (.001)* − .005 (.001) 
*** 

.011 (.002)*** .011 (.002) 
**** 

Gender a .280 (.006)*** .280 (.006)*** − .009 (.008) − .009 (.008) − .080 (.004) 
*** 

− .080 (.004) 
*** 

− .028 (.005) 
*** 

− .028 (.005) 
*** 

Family structure b − .061 (.007) 
*** 

− .061 (.007) 
*** 

− .086 (.009) 
*** 

− .086 (.009) 
*** 

− .051 (.005) 
*** 

− .051 (.005) 
*** 

− .031 (.006) 
*** 

− .031 (.006) 
*** 

Classmate support − .127 (.004) 
*** 

− .127 (.004) 
*** 

− .070 (.006) 
*** 

− .070 (.006) 
*** 

− .064 (.003) 
*** 

− .064 (.003) 
*** 

− .143 (.004) 
*** 

− .143 (.004) 
*** 

Educational level c 

Low .025 (.012) .023 (.012) .238 (.017)*** .238 (.017)*** .156 (.009)*** .155 (.009)*** .098 (.011)*** .099 (.011)*** 
Lower intermediate − .005 (.010) − .006 (.010) .193 (.014)*** .194 (.014)*** .096 (.007)*** .096 (.008)*** .057 (.009)*** .057 (.009)*** 
Upper intermediate .005 (.009) .004 (.009) .118 (.012)*** .118 (.012)*** .043 (.006)*** .042 (.007)*** .027 (.008)** .026 (.008)** 
Time .016 (.004)*** .017 (.004) .017 (.006)*** .015 (.006)* − .001 (.003) − .000 (.003) .022 (.003)*** .022 (.004)*** 
Neighbourhood-level variables 
Air pollution − .001 (.004) .000 (.004) − .003 (.005) − .003 (.005) − .001 (.003) − .001 (.003) .005 (.003) .006 (.003) 
Greenspace − .038 (.032) − .029 (.036) − .032 (.047) − .034 (.052) − .026 (.025) − .029 (.027) − .005 (.030) − .001 (.033) 
Social fragmentation .002 (.002) .002 (.002) .000 (.003) .000 (.003) − .002 (.001) .002 (.001) .003 (.002) .003 (.002) 
SES .000 (.002) − .000 (.002) .005 (.002)* .005 (.002)* − .003 (.001) 

** 
− .003 (.001)* − .008 (.002) 

*** 
− .008 (.002) 
*** 

School-level variables 
Air pollution − .005 (.004) − .007 (.004) − .001 (.006) − .001 (.006) .002 (.003) .002 (.003) − .002 (.003) − .003 (.004) 
Greenspace − .029 (.048) − .059 (.051) .142 (.069) .136 (.075) .028 (.035) .024 (.038) − .040 (.040) − .065 (.043) 
Classmate support − .017 (.029) .014 (.030) − .030 (.042) − .027 (.043) − .040 (.022) − .044 (.022)* − .006 (.025) − .006 (.025) 
SES .035 (.008)*** .035 (.008)*** .066 (.011)*** .069 (.012)*** − .006 (.006) − .006 (.006) − .041 (.018)* − .011 (.007) 
Outcome Emotional symptoms Hyperactivity-inattention 

problems 
Conduct problems Peer relationship problems  

M1 M2 M1 M2 M1 M2 M1 M2 

Neighbourhood 
interactions 

Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) 

Air pollution*time  − .004 (.004)  .004 (.005)  .004 (.003)  .002 (.003) 
Greenspace*time  − .022 (.033)  − .007 (.048)  − .009 (.025)  − .012 (.030) 
Social fragmentation*time  − .004 (.002)*  − .000 (.003)  − .002 (.001)  − .002 (.002) 
SES*time  − .002 (.001)  − .001 (.002)  − .000 (.001)  − .002 (.001) 
School interactions 
Air pollution*time  .006 (.004)  − .004 (.006)  − .002 (.003)  .003 (.003) 
Greenspace*time  .030 (.043)  .052 (.063)  .006 (.032)  .039 (.037) 
Classmate support*time  .031 (.025)  − .020 (.036)  .026 (.018)  .008 (.021) 
SES*time  − .005 (.005)  .004 (.008)  − .003 (.004)  .000 (.005) 
Model fit 
AIC 21679 21672 36106 36101 10484 10478 18556 18549 
Deviance 21873 21949 36288 36358 10689 10769 18754 18831 

*p < .05, **p < .01, ***p < .001. 
Note. 

a Reference category = boys. 
b Reference category = not living together with both parents. 
c Reference category = high educational level. 
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3.2. Secondary education 

The ICCs at the neighbourhood and school level per mental health 
outcome for secondary school students are reported in Table 3. For each 
mental health outcome, considerably more between-level variance was 
located at the school level than at the neighbourhood level. 

Table 5 shows the results of Models 1 and 2 for secondary school 
students. At the individual level, lower levels of family SES were related 
to more emotional symptoms, more peer relationship problems and less 
hyperactivity-inattention problems. Age was negatively related to 
conduct problems, while it was positively related to the other three 
outcomes. Girls reported more emotional symptoms, whereas boys 
scored higher on the other three outcomes. For all indicators of mental 
health problems, adolescents not living together with both parents in the 
primary household or those who received lower levels of classmate 
support reported higher levels of these problems than adolescents living 
with both parents or receiving higher levels of classmate support. Ado-
lescents enrolled in the highest educational level reported less 
hyperactivity-inattention problems, conduct problems, and peer rela-
tionship problems compared to adolescents enrolled in the other three 
educational levels. Emotional symptoms, hyperactivity-inattention 
problems, and peer relationship problems among secondary school 
students increased over time, while the level of conduct problems 
remained stable between 2005 and 2017. 

Neighbourhood SES was significantly related to mental health 
problems. Adolescents residing in higher SES neighbourhoods reported 
more hyperactivity-inattention problems, fewer conduct problems, and 
fewer peer relationships. For all three associations, the effect sizes were 
small (dHIP = 0.09; dCP = -0.13; dPRP = -0.25). Concerning the school 
characteristics, higher levels of school SES were related to more 
emotional symptoms and more hyperactivity-inattention problems; both 
had medium effect sizes (dES = 0.43; dHIP = 0.45). In contrast, school 
SES was negatively related to peer relationship problems, with a small 
effect size (dPRP = -0.21). 

The different Models 2 revealed one significant cross-level interac-
tion out of thirty-two interactions tested. We observed a significant 
cross-level interaction between neighbourhood social fragmentation 
and time for emotional symptoms, with a small effect size (dES = -.04). 
The interaction showed that the association between neighbourhood 
social fragmentation and emotional symptoms shifted in direction 
ranging from +0.002 to -0.010.1 

3.3. Sensitivity analysis 

The variance inflation factor (VIF) scores (Table S4) indicated some 
possible multicollinearity between school-level air pollution (VIF =
16.52) and neighbourhood air pollution (VIF = 16.44) among the pri-
mary school students. In our robustness tests, we refitted Model 1 for all 
four mental health outcomes for primary education by excluding either 
neighbourhood-level or school-level air pollution to investigate whether 
the effect sizes changed (Table S5). We obtained similar results. In line 
with the analyses conducted for secondary education, we reported 
models including both air pollution variables. 

4. Discussion 

4.1. Stable associations for neighbourhood and school characteristics and 
adolescent mental health problems 

The aim of this study was to investigate time trends in the associa-
tions between physical and social neighbourhood and school 

characteristics and adolescent mental health problems. We expected the 
associations between neighbourhood characteristics and adolescent 
mental health problems to weaken over time, whereas the associations 
with school characteristics to remain stable. In contrast, our results are 
indicative of temporally stable associations between both neighbour-
hood and school characteristics and adolescent mental health problems. 
Only one out of a possible sixty-four interactions between neighbour-
hood and school characteristics and adolescent mental health problems 
varied significantly over time. This significant interaction should not be 
overinterpreted, as this result is even smaller than the what is expected 
based on chance when applying p-value of 0.05 (Gravetter et al., 2020). 
Moreover, the interaction showed a small effect size, implying that even 
if the interaction warrants interpretation, changes in the associations 
over time were rather modest. For the school characteristics, our results 
were in line with our hypothesis. A possible explanation for the stable 
associations between school characteristics and mental health problems 
can be found in the stable exposure of adolescents to the school context 
between 2005 and 2017. Since school regulations regarding the amount 
of education hours hardly changed during the last decade(s), it is not 
surprising that neither the exposure to the school context nor the asso-
ciations between school characteristics and adolescent mental health 
problems changed over time. 

An explanation for the stable associations between the neighbour-
hood characteristics and adolescent mental health problems could be 
that the Internet allowed adolescents to remain connected to their 
neighbourhood even though they were less likely to be located in their 
neighbourhood (Hiller and Franz, 2004; Schwartz, 2014; Wilken and 
Humphreys, 2021). Adolescents may use the Internet to stay informed 
about what happens in their neighbourhood, or to stay in contact with 
friends and family members in their neighbourhood. For instance, Stevic 
et al. (2021) found that online contacts did not substitute social contacts 
in the neighbourhood, but rather intensified them. Assuming that these 
findings also apply to the Dutch context, the role of the neighbourhood 
in the social networks of adolescents have not lost its importance, and 
consequently, the neighbourhood context has remained an equally 
important context in the lives of adolescents. Regarding the other soci-
etal change, that is the increased level of protectiveness among parents 
(Brussoni et al., 2012; Lee et al., 2021; Nelson, 2010; Pain, 2006), it may 
be argued that this is particularly applicable to younger children 
(Chandio and Ali, 2019; Hancock Hoskins, 2014; Pinquart, 2017). As 
children grow older, they become more independent from their parents 
and more active in peer groups (Eamon, 2001). As a consequence, their 
parents may protect them to a lesser extent. Our sample consisted of 
children aged 11–16, meaning that they were already at the age of 
becoming independent of their parents. Future studies including 
younger children are needed to test whether this societal change may 
have decreased the role of the neighbourhood on child mental health 
problems. 

4.2. Differential findings for physical and social characteristics of the 
neighbourhood and school 

Like previous studies (Francesconi et al., 2022; Mueller et al., 2019; 
Reese et al., 2019; Ye et al., 2022), our findings suggest that social 
characteristics within the two contexts are more important than physical 
characteristics. First, we observed that primary school students residing 
in more socially fragmented neighbourhoods reported more 
hyperactivity-inattention problems and more peer relationship prob-
lems, which is in line with previous studies (Aminzadeh et al., 2013; 
Elgar et al., 2010). Socially fragmented neighbourhoods may confer 
lower levels of social capital (Kawachi et al., 2008), and a lack of social 
capital makes it harder for individuals to be more resilient in facing life 
adversities including mental health problems (Kawachi, 2010). 

Second, neighbourhood and school SES were associated with 
adolescent mental health problems. Yet, the direction of these associa-
tions varied across mental health outcomes and for primary versus 

1 The expected effect of neighbourhood social fragmentation on emotional 
symptoms: 0.002 - 0.004*survey year E.g. the expected effect of neighbourhood 
social fragmentation in 2017 (survey year = 3): 0.002 - 0.004*3 = -.010. 
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secondary school students. Confirming previous studies (Dunn et al., 
2015; Huang et al., 2020; Niu et al., 2019; Walsemann et al., 2009), we 
found that lower levels of neighbourhood SES were related to more 
conduct problems and more peer relationship problems among both 
primary and secondary school students. Also, lower levels of school SES 
were related to more conduct problems for primary school students and 
to more peer relationship problems among secondary school students. A 
possible explanation for these negative associations could be that ado-
lescents in low SES neighbourhoods and/or attending low SES schools 
are more likely to be exposed to certain deviant behaviour, such as 
conduct problems and peer relationship problems (Galster, 2012). A 
high concentration of deviant peers may set the norm for deviant 
behaviour, and adolescents may tend to adhere to these norms to be 
accepted in the group (Dubow et al., 1997; Galster, 2012; Simons et al., 
1996). 

For secondary school students, we observed that higher levels of 
school SES were related to more emotional symptoms and more 
hyperactivity-inattention problems, and higher levels of neighbourhood 
SES were related to more hyperactivity-inattention problems. It could be 
that in schools and neighbourhoods where parents have a relatively high 
SES, a harmful environment is created for certain aspects of adolescent 
mental health. In these contexts, parents may have relatively high 
educational expectations for their children and adolescents in these 
contexts may frequently compare themselves with ambitious peers, 
which both may result in experiencing stress (De Looze et al., 2020; 
Luthar et al., 2020). In turn, these levels of stress may be related to more 
emotional problems (Aanesen et al., 2017; Eppelmann et al., 2016; 
Tharaldsen et al., 2022; Wiklund et al., 2012) and more 
hyperactivity-inattention problems (Eppelmann et al., 2016). 

4.3. Differential findings for adolescents in primary and secondary 
education 

Congruent with previous Dutch (Brons et al., 2022; Pauwels et al., 
2015; Sykes and Musterd, 2011), Flemish (De Clercq et al., 2014), and 
US studies (Milliren et al., 2018; Richmond et al., 2016), our results 
indicated that for secondary school students school effects were larger 
than neighbourhood effects. Although the number of associations be-
tween neighbourhood and school characteristics and the mental health 
outcomes was the same for secondary school students, we observed 
bigger effect sizes for school characteristics than neighbourhood char-
acteristics. Also, considerably more variance in mental health problems 
was attributed to the school level than to the neighbourhood level. For 
primary school students, we observed the opposite: neighbourhood ef-
fects were more sizeable than school effects. This was apparent from the 
number of significant associations for the neighbourhood and school 
characteristics and the larger effect sizes for the neighbourhood than 
school characteristics. Moreover, for primary school students, overall, 
slightly more variance was attributed to the neighbourhood level 
compared to the school level. 

This difference between students in primary education and second-
ary education may be explained by a difference in exposures to these 
contexts between the two groups of students. It is generally known that 
primary school students spend more time in the neighbourhood 
compared to secondary school students (Kaal, 2021). As such, primary 
school students may be more frequently exposed to negative and posi-
tive neighbourhood characteristics than secondary school students, 
implying that the neighbourhood has a bigger impact on mental health 
problems for primary school students than secondary school students 
(Francesoni et al., 2022; Galster, 2012; Visser et al., 2021). 

4.4. Strengths and limitations 

This study has several strengths. Our analyses were based on large- 
scale and nationally representative data containing the same measure-
ments across waves. Further, our models were comprehensively 

adjusted across multiple contexts. Lastly, adolescent mental health 
problems were assessed by a validated scale based on self-reported data 
differentiating between several mental health indicators (Duinhof et al., 
2020a). Alongside these strengths, several limitations need to be rec-
ognised. First, the cross-sectional design of our study hinders causal 
inference and as a consequence our results may both include causation 
and selection effects. That is, characteristics of the contexts may not only 
influence the level of mental health problems among adolescents, but 
adolescents with mental health problems may also be more likely to 
reside in for instance disadvantaged neighbourhoods (Rolheiser et al., 
2022). As there is more support for the direction that contextual char-
acteristics impact adolescent mental health problems (Roche et al., 
2022), we expect that our associations mainly reflect an effect of the 
neighbourhood/school on adolescent mental health problems. Also, by 
controlling for family structure and individual-level SES, we attempted 
to reduce results reflecting these selection effects. Second, despite our 
extensive assessment period of 2005–2017, we may not have covered a 
large enough period to include the societal changes that may have led to 
decreases in neighbourhood effects. For example, the Internet was 
introduced in 1991 and in 2005 already 71 percent of 12–15 years olds 
reported using Internet daily (CBS Statline, 2016). Third, for the social 
characteristics of the school, we aggregated data from a limited number 
of individuals. For primary schools, these data are based on one class, 
and for secondary schools, these data are based on three to five classes. 
These limited number of individual-level responses may not appropri-
ately reflect the school environment. Yet, we overall expect these data to 
suffice as the classes were randomly selected at each school, making 
individual-level responses likely to be generalizable for the entire 
school. 

5. Conclusions 

This study examined time trends in the associations between 
neighbourhood and school characteristics and adolescent mental health 
problems between 2005 and 2017 in the Netherlands. Even though so-
ciety has changed in several ways and scholars sometimes suggest that 
the neighbourhood plays a less important role in the lives of adolescents 
than two decades ago, our findings indicated that associations between 
both neighbourhood and school characteristics and adolescent mental 
health problems remained stable. Findings also showed that only social 
characteristics within the two contexts were associated with adolescent 
mental health problems. Also, for secondary school students, school 
effects were larger than neighbourhood effects, while the opposite was 
true for primary school students. Specifically, primary school students 
residing in more socially fragmented or lower socioeconomic status 
(SES) neighbourhoods, and lower SES schools, reported more conduct 
problems and peer relationship problems. For secondary school stu-
dents, only the SES of the school and the neighbourhood was associated 
with all four aspects of mental health problems. For conduct problems 
and peer relationship problems these associations were negative, while 
they were positive for emotional problems and hyperactivity-inattention 
problems. 

Our findings suggest that health interventions for students in primary 
education may be more effective when targeting social processes in the 
neighbourhood than in schools. For students in secondary education, 
health interventions seem most effective when targeting social processes 
at schools. As the context of both a low and high SES neighbourhood and 
school is associated with (different) mental health risks for adolescents, 
both types of neighbourhoods and schools may need to target the mental 
health of their pupils. More research is warranted that covers decades, to 
test whether our findings on time trends in associations between 
neighbourhood characteristics and adolescent mental health problems 
can be replicated. Also, future research may aim to explain why a high 
SES neighbourhood and school context may both entail elements of risk 
and resilience in its pupils and why neighbourhood and school effects 
vary strongly across primary and secondary school students. 
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