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ABSTRACT
Objectives  To synthesise the evidence on the role of 
compositional or contextual characteristics of schools in 
the association between students' socioeconomic position 
and their health in primary and secondary education in 
developed economies.
Design  Scoping review. We included studies examining 
the role of at least one school or class characteristic 
on students’ health inequalities and was published 
since 1 January 2000, in English or German. We 
searched PubMed/Medline, Web of Science and 
Education Resources Information Center. We provided a 
narrative synthesis and an overview of findings. School 
characteristics were grouped into five broad categories: 
school composition, school climate, school policies and 
organisation, food environment and facilities.
Results  Of 8520 records identified, 26 studies were 
included. Twelve studies found a moderating and 3 a 
mediating effect. The strongest evidence came from 
studies examining the moderating effect of school 
composition, that is, the negative impact of a low individual 
socioeconomic position on mental health and well-being 
was aggravated by a low average socioeconomic position 
of schools. Evidence concerning the role of school climate, 
school stratification (eg, performance base tracking) and 
sponsorship, food environment and sport facilities and 
equipment was generally weak or very weak and mostly 
based on singular findings. Overall, favourable meso-
level characteristics mitigated the negative impact of low 
individual socioeconomic position on health outcomes.
Conclusions  School characteristics affect health 
inequalities in children and adolescents to some degree, 
but future research is necessary to strengthen the existing 
evidence and address under-represented aspects in school 
characteristics and health outcomes.

INTRODUCTION
Rationale
Childhood and adolescence are periods in life 
that are usually characterised by good health, 
and in which future patterns of adult health 
are being established.1 2 Encouragingly, the 
health status of school-aged children and 

adolescents in Germany and many other 
European countries has improved over the 
last decades.3 Despite this positive develop-
ment, fundamental socioeconomic differ-
ences in students’ health exist. Students 
in socioeconomically disadvantaged fami-
lies have a reasonably higher chance of 
becoming ill or developing early risk factors 
for chronic non-communicable diseases in 
later life. For instance, children and adoles-
cents from families with low socioeconomic 
position report poorer subjective health.4–7 
In addition, higher prevalence of overweight, 
obesity,3 8 tobacco use9 and lower levels of 
physical activity have been found in this 
population.10 While these health inequali-
ties are receiving renewed scientific interest, 
little is known about potential factors and 

Strengths and limitations of this study

	► This scoping review follows the guidelines of the 
‘Preferred Reporting Items for Systematic reviews 
and Meta-Analyses extension for Scoping Reviews’.

	► This study is part of a series of scoping reviews of 
the German research group FOR2723, examining 
meso-level characteristics of the main socialising 
contexts of young people and their effect on health 
inequalities: family, kindergarten, school, vocational 
training, university and work as well as the impact of 
the healthcare system, from ages 0 to 25.

	► Childhood and adolescence are crucial life stag-
es due to the influence of health trajectories to 
adulthood.

	► The wide scope of the objective and the expect-
ed heterogeneity of included studies only allow 
for a narrative synthesis of results instead of a 
meta-analysis.

	► This scoping review only examines children and ad-
olescents from developed economies and focuses 
on students’ socioeconomic position as a cause of 
health inequalities.

copyright.
 on M

ay 12, 2022 at U
LB

 S
achsen-A

nhalt. P
rotected by

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-052925 on 1 F
ebruary 2022. D

ow
nloaded from

 
copyright.

 on M
ay 12, 2022 at U

LB
 S

achsen-A
nhalt. P

rotected by
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-052925 on 1 F

ebruary 2022. D
ow

nloaded from
 

copyright.
 on M

ay 12, 2022 at U
LB

 S
achsen-A

nhalt. P
rotected by

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-052925 on 1 F
ebruary 2022. D

ow
nloaded from

 
copyright.

 on M
ay 12, 2022 at U

LB
 S

achsen-A
nhalt. P

rotected by
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-052925 on 1 F

ebruary 2022. D
ow

nloaded from
 

copyright.
 on M

ay 12, 2022 at U
LB

 S
achsen-A

nhalt. P
rotected by

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-052925 on 1 F
ebruary 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/
http://orcid.org/0000-0001-6425-4366
http://orcid.org/0000-0003-3245-5176
http://orcid.org/0000-0003-0347-1900
http://orcid.org/0000-0002-0378-0757
http://orcid.org/0000-0002-4600-0183
http://dx.doi.org/10.1136/bmjopen-2021-052925
http://dx.doi.org/10.1136/bmjopen-2021-052925
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2021-052925&domain=pdf&date_stamp=2022-01-31
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/


2 Herke M, et al. BMJ Open 2022;12:e052925. doi:10.1136/bmjopen-2021-052925

Open access�

mechanisms that impact the relationship between socio-
economic position and health in young people.11

Next to the family, the school represents a key institu-
tional context for young people influencing their phys-
ical, psychological and social development.12 Students 
spend the majority of their weekdays at school and with 
a group of classmates whom they interact with.13 14 In 
general, the school environment can be seen as a ‘multi-
layered phenomenon’15 that consists of classrooms, 
schools and school tracks. These constitute the meso 
level between the micro level of the individual and the 
macro level of states or societies, each with their own 
characteristics, which impact each of the other levels. 
Thus, classrooms represent an important educational 
setting for young people and differ in terms of their 
meso-level characteristics, such as the learning envi-
ronment, student participation and the relationships 
between teachers, students and classmates.13 16 In addi-
tion, particularly, primary schools are often described as 
comprehensive schools serving students from different 
socioeconomic positions and with different levels of 
ability, leading to a very heterogeneous composition of 
classrooms.

There has been a growing interest in unravelling the 
impact of this multilevel environment of schools on 
students’ health and academic outcomes (eg, academic 
self-concept and performance), taking into account 
characteristics of schools and classes.16–18 Accordingly, it 
is important to distinguish between compositional and 
contextual features of schools and classes to explain 
differences in student outcomes not only by individual-
level but also by meso-level characteristics of the classes 
and schools.13 17 Compositional characteristics generally 
refer to the (social) composition of the student body 
within schools and classrooms. They are often assessed 
by aggregating individual student information, such as 
sociodemographic or school-related factors (eg, percep-
tion of the learning environment or class climate) at the 
meso level.19–21 Contextual characteristics of schools or 
classes include institutional features of different school 
types as well as organisational, structural, cultural and 
physical factors of schools and classes (eg, qualifica-
tion of the teaching staff, written and unwritten school 
norms and values, class or school size, equipment, facil-
ities or schooling hours). Based on this literature, it is 
generally assumed that these characteristics are associ-
ated with cognitive and non-cognitive outcomes above 
and beyond students’ individual cultural and social 
resources.13 16–21

A wide range of single compositional and contex-
tual meso-level school characteristics was investigated 
in previous studies. They can be broken down into five 
broader categories: school composition, school climate, 
policies, facilities and obesogenic environment.

School composition includes characteristics that 
result from aggregating individual-level characteristics 
across school classes or schools. These might include 
characteristics, such as the average socioeconomic 

position or school achievements of students, gender 
ratios, ethnic composition, rates of school attendance 
or common health behaviours of students. The impact 
of social comparison and reference group effects22 have 
been well studied in educational and psychological 
sciences in relation to outcomes, such as self-esteem, 
academic self-concept and performance,15 22 23 but 
rarely with regard to health outcomes.18

School climate or school culture includes character-
istics that describe the quality of the interactions within 
schools and the overall character of school life aggre-
gated or measured at the meso level. These might relate 
to the teacher–student relationships, such as the way 
teachers control students and demand school achieve-
ments, how teachers promote autonomous learning and 
interactions between students, or students’ perception 
of teaching practices, in general. Relationships between 
students are relevant for health and well-being as well, 
which pertain to the relationships between students 
or student’s and school staff’s norms regarding life 
in school. A positive school climate is associated with 
higher school satisfaction and attachment, and such a 
school environment, in turn, promotes a healthy phys-
ical, psychological and social development.18 24 25

School organisation and policies include the usually 
codified norms and expectations present in schools, 
which are often enforced by staff, and which relate 
to aspects, such as alcohol consumption or substance 
use. These have been studied extensively with regards 
to these health behaviours and are often targeted by 
school interventions.18 26–28

School facilities and the physical school environment, 
in general, can have an impact on students’ health, 
well-being or health behaviour. The availability of, for 
example, a gymnasium, sports equipment on the school 
grounds or a swimming hall might provide opportu-
nities for engaging in physical activity (ie, improved 
health behaviour), or the structural conditions of the 
school or its surroundings might impact students’ 
health as well.18 29

An obesogenic environment includes all aspects of 
schools that reinforce unfavourable eating behaviours 
or low physical activity levels. This overlaps with aspects 
of other categories, such as policies (eg, guidelines for 
healthy school meals) or school facilities (eg, the avail-
ability and stocking of vending machines on school 
grounds). Though this might be included in other cate-
gories, it is listed separately due to the considerable atten-
tion it gained in previous research.30–36

While associations between school characteristics and 
overall health are well studied, little is known about 
possible effects of meso-level factors on the strength and 
direction of health inequalities prevalent among young 
people. This is a research gap because it can be assumed 
that characteristics of schools are likely to shape socio-
economic inequalities in health among children and 
adolescents, above and beyond individual-level charac-
teristics. Meso-level characteristics might either mediate 
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health inequalities, that is, the socioeconomic position 
might determine meso-level characteristics, which in turn 
influence health outcomes, or it might be moderated, 
that is, the association between socioeconomic position 
and health outcome change, depending on meso-level 
characteristics.

Several reviews already summarised studies on the direct 
impact of these meso-level characteristics on numerous 
students’ health outcomes, but not their mediating or 
moderating role regarding health inequalities. The 
outcomes mostly focused on were alcohol consumption, 
smoking and substance use,18 26–28 37 eating behaviour and 
obesity,32 33 35 38 39 behavioural and conduct problems18 28 40 
or physical activity and sedentary behaviours.30 31 34 36 38

The evidence on the association between meso-level 
characteristics of classes or schools and students’ health, 
well-being and health behaviours suggests that the 
average impact is low to moderate (eg, the impact of 
tobacco control policies on smoking, the association of 
high school attendance rates with lower rates of substance 
use, the relationship between a good school climate and 
better subjective well-being).18 26 27 Some studies consider 
individual characteristics to mediate the effects of meso-
level characteristics18 27 31 34 or to act as a moderator.36

The examination of the wider social determinants of 
health41 42 is necessary to extend the predominant focus on 
factors at the individual level as drivers of health inequali-
ties. According to existing approaches linking more prox-
imal macro-level determinants (eg, welfare state regimes) 
to health and health inequalities,43 44 it is conceivable that 
meso-level characteristics (eg, school composition, school 
climate, policies, facilities or obesogenic environment) 
may have a direct effect on health and possibly medi-
ating or moderating the association between students’ 
socioeconomic position and health, health behaviour 
and well-being.45 46 This expanded focus could contribute 
to a more comprehensive understanding of the drivers 
behind socioeconomic inequalities in students’ health 
outcomes.

The aim of this scoping review was to answer the 
following research question: Is the association between 
socioeconomic position and students’ health mediated 
or moderated by compositional or contextual character-
istics of schools? This study is part of a series of scoping 
reviews of the German research group FOR2723, exam-
ining meso-level characteristics of the main socialising 
contexts of young people and their effect on health 
inequalities. Other reviews cover the impact of char-
acteristics of the family,47 of kindergartens48 or of the 
workplace or university after leaving school49 on health 
inequalities.

Objectives
The objective was to retrieve and synthesise evidence 
about the mediating or moderating role of compositional 
or contextual characteristics of schools for the association 
between students’ socioeconomic position and health.

METHODS AND ANALYSIS
The scoping review followed an extension to the original 
PRISMA statement ‘Preferred Reporting Items for System-
atic Reviews and Meta-Analyses’,50 the PRISMA extension 
for scoping reviews (PRISMA-ScR).51 Scoping reviews are 
conducted to comprehensively assess the existing litera-
ture on a complex situation and/or problem. Following 
the PRISMA-ScR, we did not critically appraise the quality 
and risk of bias of the included studies or conduct a 
meta-analysis.

Protocol and registration
The protocol for this scoping review was published in 
December 2020.52

Eligibility criteria
We included all publications in the scoping review that 
fulfilled the criteria regarding study design, population, 
determinants, outcomes, language and publication date, 
shown in table 1.

Information sources
We searched the following electronic databases:

	► PubMed/Medline.
	► Web of Science.
	► Education Resources Information Center.
This selection of databases covers health, medical, 

educational and social sciences. We also searched the 
references of publications that met the inclusion criteria 
for further eligible sources of evidence. Grey literature 
was not included.

Search
We conducted the electronic searches using four blocks 
of search terms as well as an additional restriction by 
date. The summary of the electronic search strategy was 
as follows:

	► Block 1: schools.
	► Block 2: context/meso-level characteristics.
	► Block 3: outcomes.
	► Block 4: socioeconomic position.
	► Other: date.
A full overview of all search terms for each block is 

given in online supplemental appendix 1. The search 
terms within each block were linked with the OR logical 
operator, and the blocks were linked with the AND oper-
ator. We searched titles and, if these were inconclusive, 
abstracts were screened as well. For PubMed/Medline, 
some of the search terms were also marked as MeSH-
Terms (‘Medical Subject Headings’).39 The full syntax 
used for the electronic search in PubMed/Medline is 
found in online supplemental appendix 2.

Selection of sources of evidence
All search results were combined and then automati-
cally deduplicated using a reference management soft-
ware (Citavi V.6).53 Two reviewers screened titles and 
abstracts independently (MH and MHa). Disagreements 
were resolved by discussion between both reviewers. Two 
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reviewers (MHe and MHa) then screened full texts of the 
remaining publications independently. Disagreements 
were discussed and resolved by a third researcher (IM), 
in case, no agreement could be achieved between both 
reviewers.

Data charting process
Two authors (MHe and MHa) independently extracted 
the data from all included studies using a previously devel-
oped data extraction form. One author (IM) compared 
and reviewed the extracted data.

Data items
The data were extracted, using a data extraction form, 
which was developed by one author (MHe) and tested 
using a convenience sample of known relevant studies 
from preliminary searches by three (MHe, MHa and IM). 
Extracted information included the following data:

	► Author names.
	► Year of publication.
	► Year that study was conducted.
	► Country of sample origin.
	► Study design.

Table 1  Overview of inclusion and exclusion criteria

Study designs Included: 	► Cross-sectional studies
	► Intervention studies (baseline data only)
	► Cohort studies
	► Longitudinal studies
	► Case-control studies
	► Qualitative studies

 �  Excluded: 	► Case studies
	► Author replies/comments
	► Animal studies
	► Cell studies
	► Reviews

Population Included: 	► Students attending schools for primary or secondary education (ISCED Levels 
I, II and III, ‘International Standard Classification of Education’)90

	► Studies conducted in developed economies (United Nations Classification)91

 �  Excluded: 	► Students attending special schools

Determinants of 
interest

Included: 	► A study must report at least one determinant, which is a contextual or 
compositional characteristic of school, as well as at least one indicator of 
students’ socioeconomic position. Furthermore, the study must examine the 
associations of the determinants with health outcomes, as well as associations 
between individual-level and meso-level determinants, in order to assess the 
mediating or moderating role of meso-level characteristics.

	► Compositional characteristics of schools or classes, for example, School 
socioeconomic position, migrant status ratios, age ratios, gender ratios, or 
competencies of students in the school or class

	► Contextual characteristics of schools or classes, for example, School type, 
school funding, school or class size, school hours, school profile, school staff, 
school location, school facilities, school equipment

	► Socioeconomic position at the individual level, for example, School type, 
socioeconomic position, parental education, parental income, parental 
occupational position

 �  Excluded: 	► Studies that do not examine the association between compositional or 
contextual characteristics of schools regarding the explanation of health 
inequalities

Outcomes Included: 	► Health and health-related outcomes, for example, Subjective health, subjective 
well-being, indicators of objective health (eg, diagnosed diabetes type I, 
biomarkers)

	► Health behaviour and related outcomes, for example, Nutrition/diet, physical 
activity/inactivity (eg, sedentary behaviour), smoking, alcohol consumption, 
teeth brushing, media consumption

Languages Included: 	► German
	► English

Publication date Included: 	► Studies published since 1 January 2000

ISCED, International Standard Classification of Education.
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	► Number of participants.
	► Sociodemographic characteristics of participants
	► Socioeconomic position of participants.
	► Compositional and contextual characteristics of 

schools.
	► Outcome measures.
	► Analytic strategy.
	► Short summary of main findings.

Critical appraisal of individual sources of evidence
Since a critical appraisal is not foreseen when conducting 
scoping reviews,51 we did not provide a critical appraisal 
of individual sources of evidence.

Synthesis of results
Due to the wide scope of the review and the hetero-
geneity in methods, outcomes and determinants in 
the included publications, we conducted a narra-
tive synthesis of findings following the guidance of 
the Centre for Reviews and Dissemination.54 For the 
narrative synthesis, we first examined whether meso-
level characteristics of the included studies could 
be matched to the broad categorisations (ie, school 
composition, school climate, school organisation and 
policies, obesogenic environment and school facilities) 
we had previously developed based on our preliminary 
research. As expected, the included studies were very 
heterogeneous in terms of the meso-level characteris-
tics included, which were examined as mediators or 
moderators of health inequalities. These character-
istics were ultimately used to explore relationships 
within and across studies and to compare findings 
across studies. We discussed whether grouping the 
included studies according to the existing category 
system would be useful, which categories to assign 
them to, and whether additional categories might need 
to be introduced or existing ones modified. Regarding 
population (students in developed economies), 
outcomes (different aspects of health) or other deter-
minants (socioeconomic position), the studies were 
quite homogeneous by inclusion criteria, and group-
ings by other characteristics (eg, the country in which 
the study was conducted, a distinction between longi-
tudinal and cross-sectional designs, analysis strategies) 
were also discussed but rejected. When presenting 
the individual results of each study, the results were 
first summarised according to these groupings. In the 
subsequent synthesis, a broader overview of the results 
was developed, including the populations considered, 
the analytic strategies used and the underlying theo-
retical frameworks that the publications were based 
on. The narrative synthesis was supplemented by 
further approaches to summarise the studies and visu-
alise their key findings, that is, a tabulated summary 
provided an overview of the studies’ characteristics 
and harvest plots helped visualise the results.55

Patient and public involvement
This research was done without patient involvement. 
Patients were not invited to comment on the study 
design and not consulted to develop patient-relevant 
outcomes or interpret the results. Patients were not 
invited to contribute to the writing or editing of this 
document for readability or accuracy.

RESULTS
Selection of sources of evidence
The electronic search from 18 November 2020 yielded a 
total of 8322 sources after deduplication. After the first 
screening, we discarded 8098 sources. We obtained full 
texts for 224 sources for further assessment. A total of 
198 sources did not meet the inclusion criteria and were 
discarded. Most of these sources either did not include 
any or suitable measures of socioeconomic position (eg, 
neighbourhood or migration background as proxies 
for socioeconomic position) in their analyses or did not 
test for the moderation or mediation of health inequal-
ities. Fewer sources were excluded because they were 
missing relevant health outcomes (eg, aggregated health 
outcomes), were intervention studies that did not include 
relevant data at baseline, did not include relevant meso-
level characteristics in their analyses (eg, focused on 
kindergartens) or because of other reasons (eg, used data 
from economies in transition or developing economies, 
were only study protocols, were in different languages). 
We included 26 research papers in the scoping review. 
The selection process is presented in figure 1.

Characteristics of sources of evidence
Twenty-six studies met the inclusion criteria.45 56–81 Two 
studies analysed international data from either 33 devel-
oped countries or six European countries, respectively.45 68 
Ten studies covered the USA,58 61 62 65 70 71 73 75 77 81 five the 
UK,57 59 72 76 80 two the Netherlands,56 66 67 two Finland,78 79 
and one each Australia,69 France,60 Germany,63 Norway64 and 
Sweden.74 The sample sizes differed widely, ranging from 
184 160 in the largest international study, and approximately 
184 000 students in the largest national study, down to 108 in 
the smallest quantitative one, and 36 in the single included 
qualitative study. Four studies implemented a longitudinal 
design57 58 61 77 and 22 were cross-sectional.45 59 60 62–76 78–81 
Only one of the studies analysed data from a qualitative 
survey,80 all others analysed quantitative data. An overview 
of the study characteristics is given in table 2. Further char-
acteristics which were summarised include the year the data 
were collected, more detailed information on the location 
of the study, where available, the age and grade levels of the 
included students as well as the number of schools examined 
in each study.

Results of individual sources of evidence
School composition
Four studies (Goodman et al,62 Martin et al,71 Moore 
et al72 and Shackleton et al76) examined the average 
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socioeconomic position of schools as a moderator of 
health inequalities for adolescents. In all four, a low socio-
economic position of the school aggravated the negative 
impact of a low individual socioeconomic position on 
students’ health outcomes, that is, depressive symptoms, 
BMI (Body Mass Index), life satisfaction and risky health 
behaviours, well-being and quality of life. Furthermore, 
Shackleton et al76 reported a negative impact of a higher 
discordance between individual and school-level socio-
economic position on antisocial behaviour. However, 
Moore et al72 also tested six other outcomes (ie, physical 
activity, eating habits, smoking, alcohol consumption, 
substance use, self-rated health and life satisfaction) and 
found no moderation.

Three studies (Huisman and Bruggeman,66 Olsson and 
Fritzell74 and Lewis et al)69 examined characteristics of 
school composition as mediators for health inequalities. 
Huisman and Bruggeman66 found that a high percentage 
of smokers among friends mediated the negative impact 
of a low school type (ie, schools that did not provide 
academic preparatory education) on adolescents’ 
smoking, though in this case, school type was used as a 
proxy for students’ socioeconomic position. Olsson and 

Fritzell74 and Lewis et al69 also examined schools’ average 
socioeconomic position and Olsson and Fritzell74 also the 
proportion of students with migration background but 
found no mediation of inequalities in health behaviour.

School climate
Five studies (Bonell et al,57 Grüttner,63 Piccolo et al,75 
Virtanen et al,78 and Youngblade et al81) examined a wide 
variety of meso-level characteristics with regards to school 
climate (eg, engaging school environment, student 
commitment, psychosocial climate among teachers, 
school violence) and their role for health inequalities of 
students in secondary education. Bonell et al57 reported 
that a positive student commitment in school mitigated 
the negative impact of low family affluence on smoking, 
though only for non-white students and not for other 
school climate indicators (ie, engaging school environ-
ment, staff relationships with students, integration of 
students’ academic education and broader social devel-
opment or school-community relationships) and other 
outcomes (ie, alcohol consumption and substance 
use). Piccolo et al75 found that better support in school 
mitigated the negative impact of low family income on 

Figure 1  PRISMA flow diagram. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analysis; SEP, 
socioeconomic position.
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students’ cortical thickness, though not for executive 
function (measured via tasks from the National Insti-
tute of Health Toolbox Cognition Battery).82 The other 
studies found no impact of school climate indicators on 
health inequalities as either mediators or moderators.

School organisation and policies
Six studies (Desousa et al,59 Högberg et al,45 Huisman et 
al,67 Kuipers et al,68 Lewis et al69 and Li and Hooker)70 
examined some aspects of policy or organisation with 
regards to schools and their impact on health inequal-
ities among adolescents or in case of Li and Hooker70 
also for children from 6 years. Högberg et al45 conducted 
an international comparison and reported that higher 
school stratification (measured via a modified version 
of the index of between-school horizontal stratification 
by the OECD (Organisation for Economic Co-operation 
and Development)83 mitigated the negative impact of low 
family affluence on students psychological and psychoso-
matic health complaints. Li and Hooker70 reported that 
public sponsorship of schools—in contrast to private 
sponsorship—aggravated the negative impact of house-
hold poverty on BMI. Finally, Huisman et al67 found that a 
low school type (ie, schools that did not provide academic 
preparatory education) mediated the negative impact 
of lower parental education on adolescents’ smoking. 
Neither Desousa et al59 examining school alcohol policies 
nor Kuipers et al68 examining several indicators regarding 
school smoking policies found any moderation for health 
inequalities in alcohol consumption or smoking, respec-
tively. Lewis et al found no mediation of inequalities in 
physical behaviour by school policies.

Obesogenic environment
Three studies (O’Hara and Haynes-Maslow,73 Virtanen et 
al78 and van Hook and Altman)77 examined the moder-
ating impact of fast food availability in schools through 
several indicators (ie, vending machines on school 
premises, distance to fast food restaurants from school, 
competitive food sales) on adolescents’ health inequal-
ities. However, only Virtanen et al78 found that higher 
fast food availability aggravated the negative impact of 
parental education on eating habits. O’Hara found no 
impact regarding inequalities in eating habits, physical 
activity, sedentary behaviour or BMI and van Hook and 
Altman77 found not effect inequalities in the change of 
BMI from fifth to eighth grade.

Three studies (Demment et al,58 Wills et al80 and 
Dubuisson et al)60 examined other aspects of the 
obesogenic environment. Demment et al58 found that 
a better nutrition and physical activity environment of 
schools’ increased the positive impact of high household 
income on BMI, though not the negative impact of low 
household income. Wills et al80—the only qualitative study 
included in this review—reported that better eating habits 
of peers might mitigate the negative impact of low family 
socioeconomic position on adolescents eating habits. 
Finally, Dubuisson et al60 examined the impact of school 

canteen attendance on inequalities in eating habits and 
sedentary behaviour in children as well as adolescents but 
found no moderation.

School facilities
Four studies (Fernandes and Sturm,61 Lewis et al,69 Haug 
et al64 and Hood et al)65 examined the impact of the avail-
ability and/or quality of sports facilities and equipment 
on school premises on adolescent health inequalities 
regarding physical activity or BMI. Fernandes and Sturm61 
reported better sports facilities to mediate the association 
between household income and physical activity, though 
not for BMI. Also, Hood et al65 reported that they moder-
ated this association with BMI, that is, mitigating the nega-
tive impact of low parental education on BMI. However, 
Lewis et al69 found no mediation and Haug et al64 found 
no moderation regarding physical activity.

Synthesis of results
The findings were mostly mixed, as of the 26 included 
studies, only 12 studies found a moderating and three a 
mediating effect of meso-level characteristics on students’ 
health inequalities. The evidence for the moderation of 
health inequalities by the average socioeconomic position 
of the school is the strongest, as these findings were repli-
cated over several studies. Four studies reported that a 
low average socioeconomic position of the school aggra-
vated the negative impact of a low individual socioeco-
nomic position on adolescents’s health. Almost all other 
evidence is based on singular findings without directly 
comparable studies, with the exception of fast food avail-
ability, which was found to have almost no moderating 
impact on health inequalities. A full overview is presented 
in table 3.

The focus of the studies was clearly on the moderating 
effects of meso-level characteristics on student health 
inequalities. On the one hand, unfavourable meso-level 
characteristics were shown to reinforce health inequali-
ties, for example, the low average socioeconomic position 
of students within a school or high fast food availability 
put a double burden on students with low individual 
socioeconomic position. On the other hand, favourable 
meso-level characteristics have the potential to decrease 
health inequalities, for example, better sports facilities 
and equipment or better academic support in school 
can improve health equity. Thus, changes and interven-
tions at the level of school contexts have the potential to 
have at least a slight impact on health inequalities and to 
reduce them.

In case of mediations, students’ lower socioeconomic 
position was associated with unfavourable meso-level 
characteristics, which in turn were associated with worse 
health outcomes (eg, through a higher percentage of 
smokers among friends, or through worse availability of 
sports facilities and equipment).

Regarding population, the included studies almost 
exclusively focused on students in secondary education. 
Only Dubuisson et al60 and Li and Hooker70 included 
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children in primary education, and only the latter found 
a moderating effect of school organisation in the form 
of public or private sponsorship. The analytical strate-
gies were mostly deemed adequate. Fourteen studies, 
including all studies examining school composition, 
employed some sort of mixed models, using random 
effects to account for the nesting of students within 
schools and in case of analyses of moderations, the inclu-
sion of some cross-level interaction terms. Eleven studies 
relied on other regression models without random 
effects, using interactions or split samples to examine 
moderations, or nested models to examine mediations. 
One study employed an exploratory qualitative design, 
interviewing students using semistructured interviews.

An overview of the findings of each analysed outcome is 
presented as a harvest plot in figure 2. For this overview, 
the results were further grouped by outcomes and it shows 
that the majority of analyses did not provide evidence for 
a mediation or moderation of students’ health inequali-
ties by school characteristics.

DISCUSSION
Summary of evidence
This scoping review included 26 studies, involving 
students from developed economies. The studies exam-
ined a wide variety of school characteristics as mediators 
or moderators of health inequalities. All school charac-
teristics could be incorporated in our preliminary frame-
work, which distinguished five broad categories: school 

composition, school climate, school policies and organi-
sation, food environment and facilities.

Studies examining school composition and more 
specifically the moderating effect of the average socio-
economic position of the school on adolescents’ health 
inequalities were among the most rigorous regarding 
the analytical strategy, describing the methodology thor-
oughly, employing mixed models and testing cross-level 
interactions. They showed evidence for a small effect, that 
is, the negative impact of a low individual socioeconomic 
position being aggravated by a low average socioeconomic 
position of schools, mostly with regards to mental health 
and well-being. However, the transferability of results is 
limited because of the validity of some indicators used, 
depending on the country and school system examined 
(eg, the percentage of students eligible for free school 
lunch). This aspect of schools was covered by the great 
majority of the studies, but many other compositional 
characteristics were ignored altogether (eg, students’ 
competencies or gender ratios).

Regarding all other categories, the included studies 
mostly provided weak or very weak evidence for a moder-
ation or mediation of adolescents’ health inequalities, as 
most findings were based on singular studies or could not 
be replicated over several studies (eg, findings regarding 
fast food availability in schools moderating inequalities 
in eating habits). For school climate, findings provided 
very weak evidence for a moderation of health inequal-
ities, that is, a better school climate mitigating the nega-
tive impact of a low individual socioeconomic position 

Figure 2  Harvest plot of findings for each analysed outcome, grouped by school characteristics and health outcomes. Notes: 
The height of the bars corresponds to the study’s sample sizes on a logarithmic scale. ~=Mediation. *=Moderation. Black 
bar=mediation or moderation found. Grey bar=no mediation or moderation found.
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on health. However, these findings are strongly limited 
by the great heterogeneity of the used school climate 
measures as well as analytical strategies. For school poli-
cies and organisation, the findings showed an impact of 
some organisational features such as school stratification 
or sponsorship on health inequalities but not for health-
related school policies. Higher school stratification and 
decreased and public sponsorship increased health 
inequalities, whereas school types mediated them. For 
food environment, the impact of higher availability of fast 
food was examined in four studies, but only one found 
it aggravating the negative impact of a low individual 
socioeconomic position for a singular outcome, eating 
habits. One study reported a reinforcement of the impact 
of a high individual socioeconomic position on BMI by 
a school environment, that supported healthy nutrition 
and physical activity, and the singular qualitative study 
reported positive eating habits of peers mitigating nega-
tive effects of a low individual socioeconomic position on 
adolescents’ own eating habits. Finally, for facilities, the 
included studies exclusively examined the availability and 
quality of sports facilities, which were shown to mediate 
health inequalities in one study and to moderate it in 
another, that is, better availability mitigating the negative 
impact of a low individual socioeconomic position on 
BMI.

Most studies did not have a deeper theoretical under-
pinning and considered individual and meso-level char-
acteristics solely as risk or protective factors. Only a 
few studies further explicated a theoretical model. For 
example, the theory of human functioning and school 
organisation,84 reference group effects and the big-fish-
little-pond effect,85 or social network theories.86 Adoles-
cents spend an extremely large amount of time in school, 
and much of this in the classroom with peers who have 
the same developmental tasks to accomplish. The impor-
tance of contexts and social networks for human develop-
ment has long been the subject of research,87 but in the 
context of adolescent health research, it is only compara-
tively recently that research has gone beyond the impor-
tance of individual characteristics, increasingly including 
characteristics at the level of schools. School environ-
ment plays an essential role in shaping students’ health 
and well-being. Mismatches between the social resources 
of the learning environment in classes and schools and 
students’ developmental needs and abilities can negatively 
impact their overall life satisfaction or psychosomatic 
health, as the resources of the learning environment are 
instrumental in mastering developmental tasks.13 88 The 
relevance of the school context also results from the class 
as an interaction partner. The other adolescents, by virtue 
of the time spent together alone, are a central reference 
group with which adolescents compare themselves, for 
example, by placing the individual in relation to the 
contextual and compositional characteristics of the school 
class. From these comparisons, that is, from the interac-
tions of individual characteristics with those of the school 
environment, their own effects on health and well-being 

can emerge. School classrooms are places where adoles-
cents must confront such reference group comparisons 
both in terms of their academic performance and in all 
other aspects of their physical, cognitive, emotional and 
social development.13 89

Strengths and limitations
This scoping review is part of a series of other reviews by 
the German research group FOR 2723, whose various 
subprojects examine the most important contexts of 
young people and their significance for health or health 
inequalities, covering family,47 kindergarten,48 school 
and following contexts such as university or vocational 
training.49 Together, these works form an overview of 
even greater scope than this review alone. Further bene-
fits arise from the scoping review method itself. It is a tool 
for mapping broad subject areas. First, it could be used to 
identify clusters of research findings that represent trends 
in current research and could possibly be addressed in 
more focused reviews (eg, the studies on the influence 
of average socioeconomic position, which could possibly 
even be combined in a meta-analysis). On the other hand, 
unusual results or rare designs could also be considered 
(eg, the single qualitative study, or the study on the influ-
ence of school climate on cortical thickness or executive 
function). Furthermore, the methodology according 
to the guideline of the PRISMA-ScR51 is relatively strict 
and follows a transparent and rigorous process (eg, each 
search results and each study were screened by at least 
two authors for possible inclusion).

However, this work is also subjected to several limita-
tions. This review is mostly exploratory in nature and 
provides an overview of current research but cannot 
provide in-depth analyses to answer more specific 
research questions. Therefore, several sources of bias for 
this scoping review must be emphasised. As there was no 
meta-analysis conducted, this review did not report effect 
sizes and only shortly summarised the main findings, 
providing only an overview of the field, not an assess-
ment of the magnitude of the examined effects. There-
fore, the used analytical strategies as well as the sample 
sizes of the included studies were not regarded in depth, 
and average effect sizes for the mediating or moderating 
role of school characteristics could not be determined, 
and the assessment of the quality of evidence is limited 
without a critical appraisal of the included studies. There 
was a distinct lack of comparability for most of the studies, 
and, therefore, most results of this review are based on 
singular findings. In addition to the differences between 
the meso-level characteristics studied and the indica-
tors used, there are also differences by country that can 
affect the results. Furthermore, we did not examine chil-
dren and adolescents from less developed economies or 
factors other than socioeconomic position as a cause of 
health inequalities. Finally, formal limitations made for 
enhancing the manageability of this scoping review might 
have introduced further bias, that is, the restriction to 
studies in English or German and to publications from 
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the year 2000 onwards as well as the exclusion of certain 
groups, such as children in special schools.

CONCLUSIONS
The objective was to retrieve and synthesise evidence 
about the mediating or moderating role of compositional 
or contextual characteristics of schools for the association 
between socioeconomic position and health children 
and adolescents attending primary or secondary educa-
tion. We were able to identify a wide range of studies 
that addressed this issue, including several clusters of 
research activity, and summarise and synthesise results 
from some studies with moderate evidence, but for the 
most part only single studies with low evidence. A key 
finding was confirmed across multiple studies, namely, 
that the negative effects of a low socioeconomic position 
were exacerbated by a low average socioeconomic posi-
tion of schools, especially in relation to students’ mental 
health and well-being. In addition, other important find-
ings on moderation effects were also found, either in the 
form that favourable meso-level characteristics (eg, good 
school climate, private sponsorship) moderated student 
health inequalities or that unfavourable meso-level char-
acteristics (eg, easier availability of fast food) increased 
health inequalities. In general, few studies examined the 
mediating effect of meso-level characteristics on health 
inequalities, that is, that the impact of students’ socio-
economic position on health was mediated by meso-
level characteristics (ie, extent of performance-based 
school tracking, physical education facility equipment, 
percentage of smokers among friends in school). In 
sum, the findings from the scoping review underline that 
some meso-level school characteristics are associated with 
health inequalities in children and adolescents.

Further studies examining the mediating or moderating 
effects of school characteristics for health inequalities in 
children and adolescents are warranted to strengthen the 
existing evidence and address underrepresented aspects 
in school characteristics and health outcomes. Except for 
the role of one central characteristic of school compo-
sition (ie, the average socioeconomic position of the 
schools’ students) as well as few aspects of school climate 
(eg, learning environment), food environment (eg, fast 
food availability) or facilities (ie, availability of sports facil-
ities and equipment), only a small section of the research 
field has been covered so far. However, future studies 
need to address or avoid several limitations present in 
the current research. Regarding school characteristics, 
future studies need to extend their focus (eg, using other 
indicators than socioeconomic position such as gender 
ratio when examining school composition, or other facil-
ities such as libraries when examining school facilities) 
or narrow their focus (eg, using more validated indica-
tors for examining school climate). Regarding health 
outcomes, future studies need to put more emphasis on 
indicators of physical health as well as mental health and 
well-being indicators.
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Appendix 
 

Appendix 1 Search Strategy 
Block 1: Schools 

"Schools" [Mesh], School, "student", "school-aged", "pupil" 

Block 2: Context 

"Social Environment" [Mesh], "environment", "meso-level", "meso level", "context", 
"composition", "setting", "neighborhood", "neighbourhood", "Built Environment" [Mesh], 
"infrastructure", "school climate", "class climate", "team age", "personnel age", "caregiver 
age", "teacher age", "caretaker age", "daycare nurse age", "team size", "personnel size", 
"personnel number", "team qualification", "personnel qualification", "teacher-child 
relationship", "teacher child relationship", "teacher-child interaction", "teacher child 
interaction", "child-teacher relationship", "child teacher relationship", "child-teacher 
interaction", "child teacher interaction", "child-teacher ratio", "child teacher ratio", "Group 
Structure"[Mesh], "group size", "class size", "classroom size", "class room size", "classroom 
climate", "class room climate", "institutional size", "Sex Ratio"[Mesh], "gender ratio", "sex 
proportion", "gender proportion", "age ratio", "immigrant", "migration background", 
"migration status", "Sports Equipment"[Mesh], "playground", "playfield", "school type", 
"school track" 

Block 3: Outcomes 

"Health"[Mesh], "health", "Health Status"[Mesh], "Health Behavior"[Mesh], 
"Exercise"[Mesh], "exercises", "physical exercise", "physical activity", "physical activities", 
"Sports"[Mesh] , "Sport", "fitness", "Motor Activity"[Mesh], "motor activity", "motor 
activities", "motor skills", "Sedentary Behavior"[Mesh], "physical inactivity", "sedentary 
behaviour", "sedentary behavior", "sedentary lifestyle", "Diet"[Mesh], "diet", "Nutritional 
Status"[Mesh], "nutritional status", "nutrition status", "Eating"[Mesh], "eating", "food intake", 
"dietary intake", "Quality of Life"[Mesh], "quality of life", "health-related quality of life", 
"health related quality of life", "life quality", "HRQOL", "Healthy Lifestyle"[Mesh], 
"lifestyle", "Wellbeing", "well-being", "life satisfaction", "Smoking" [Mesh], "Tobacco Use" 
[Mesh] , "smoking", "Drinking Behavior" [Mesh], "Underage Dringing" [Mesh], "drinking", 
"tobacco", "alcohol", "drugs", "marijuana", "cocaine", "opioids", "heroin", "morphine", 
"opium", "amphetamine", "Behavioral Symptoms" [Mesh], "Diseases" [Mesh] 

Block 4: Socioeconomic Position 

"Socioeconomic Factors"[Mesh], "socioeconomic*", "inequality", "inequalities", "social 
class", "social status", "Health Equity"[Mesh], "inequity", "inequities", "Poverty", "Income", 
"Occupations", "occupation*", "Educational Status", "Educational status", "Educational 
achievement", "social gradient", "social composition", "social deprivation", "social disparity", 
"social disparities", "school type", "school track" 

Block 5: Other 

Date since 01.01.2000 

 

Appendix 2: Search Syntax for PubMed 
((("Schools"[MeSH Terms]) OR ("school"[Title/Abstract] OR "student"[Title/Abstract] OR 
"pupil"[Title/Abstract] OR "school-aged"[Title/Abstract]))  
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AND  

(("Social Environment" OR "Built Environment" OR "School Teachers" OR "Sports 
Equipmnt" OR "Group Structure" OR "Sex Ratio")[MeSH Terms] OR 
("environment"[Title/Abstract] OR "meso-level"[Title/Abstract] OR "meso 
level"[Title/Abstract] OR "context"[Title/Abstract] OR "composition"[Title/Abstract] OR 
"school climate"[Title/Abstract] OR "class climate"[Title/Abstract] OR Staff[Title/Abstract] 
OR Educator[Title/Abstract] OR "team age"[Title/Abstract] OR "personnel 
age"[Title/Abstract] OR "caregiver age"[Title/Abstract] OR "teacher age"[Title/Abstract] OR 
"caretaker age"[Title/Abstract] OR "daycare nurse age"[Title/Abstract] OR "team 
size"[Title/Abstract] OR "personnel size"[Title/Abstract] OR "personnel 
number"[Title/Abstract] OR "team qualification"[Title/Abstract] OR "personnel 
qualification"[Title/Abstract] OR "teacher-child relationship"[Title/Abstract] OR "teacher 
child relationship"[Title/Abstract] OR "teacher-child interaction"[Title/Abstract] OR "teacher 
child interaction"[Title/Abstract] OR "child-teacher relationship"[Title/Abstract] OR "child 
teacher relationship"[Title/Abstract] OR "child-teacher interaction"[Title/Abstract] OR "child 
teacher interaction"[Title/Abstract] OR "child-teacher ratio"[Title/Abstract] OR "child teacher 
ratio"[Title/Abstract] OR "group size"[Title/Abstract] OR "class size"[Title/Abstract] OR 
"classroom size"[Title/Abstract] OR "class room size"[Title/Abstract] OR "classroom 
climate"[Title/Abstract] OR "class room climate"[Title/Abstract] OR institutional 
size[Title/Abstract] OR "gender ratio"[Title/Abstract] OR "sex proportion"[Title/Abstract] 
OR "gender proportion"[Title/Abstract] OR "age ratio"[Title/Abstract] OR 
"immigrant"[Title/Abstract] OR "migration background"[Title/Abstract] OR "migration 
status"[Title/Abstract] OR playground[Title/Abstract] OR playfield[Title/Abstract] OR 
"school type"[Title/Abstract] OR "school track"[Title/Abstract]))  

AND  

(("Health" OR "Health Status" OR "Health Behavior" OR "Exercise" OR "Sports" OR "Motor 
Activity" OR "Sedentary Behavior" OR "Diet" OR "Nutritional Status" OR "Eating" OR 
"Quality of Life" OR "Healthy Lifestyle" OR "Smoking" OR "Tobacco Use" OR "Drinking 
Behavior" OR "Underage Drinking" OR "Behavioral Symptoms" OR "Diseases")[MeSH 
Terms] OR (health[Title/Abstract] OR exercises[Title/Abstract] OR "physical 
exercise"[Title/Abstract] OR "physical activity"[Title/Abstract] OR "physical 
activities"[Title/Abstract] OR Sport[Title/Abstract] OR fitness[Title/Abstract] OR "motor 
activity"[Title/Abstract] OR "motor activities"[Title/Abstract] OR "motor 
skills"[Title/Abstract] OR "movement skills"[Title/Abstract] OR "physical 
inactivity"[Title/Abstract] OR "sedentary behaviour"[Title/Abstract] OR "sedentary 
behavior"[Title/Abstract] OR "sedentary lifestyle"[Title/Abstract] OR diet[Title/Abstract] OR 
"nutritional status"[Title/Abstract] OR "nutrition status"[Title/Abstract] OR 
eating[Title/Abstract] OR "food intake"[Title/Abstract] OR "dietary intake"[Title/Abstract] 
OR "quality of life"[Title/Abstract] OR "health-related quality of life"[Title/Abstract] OR 
"health related quality of life"[Title/Abstract] OR "life quality"[Title/Abstract] OR 
HRQOL[Title/Abstract] OR lifestyle[Title/Abstract] OR wellbeing[Title/Abstract] OR well-
being[Title/Abstract] OR smoking[Title/Abstract] OR drinking[Title/Abstract] OR 
alcohol[Title/Abstract] OR drugs[Title/Abstract] OR marijuana[Title/Abstract] OR 
cocaine[Title/Abstract] OR opioids[Title/Abstract] OR heroin[Title/Abstract] OR 
morphine[Title/Abstract] OR opium[Title/Abstract] OR amphetamine[Title/Abstract]))  

AND  

(("Socioeconomic Factors" OR "Healt Equity" OR "Poverty" OR "Occupations" OR 
"Educational Status")[MeSH Terms] OR (socioeconomic*[Title/Abstract] OR 
inequality[Title/Abstract] OR inequalities[Title/Abstract] OR "social class"[Title/Abstract] 
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OR "social status"[Title/Abstract] OR "socioeconomic position"[Title/Abstract] OR 
"socioeconomic factor"[Title/Abstract] OR "socioeconomic status"[Title/Abstract] OR 
"health inequality"[Title/Abstract] OR "health inequalities"[Title/Abstract] OR 
inequity[Title/Abstract] OR inequities[Title/Abstract] OR occupation*[Title/Abstract] OR 
"Educational status"[Title/Abstract] OR "Educational achievement"[Title/Abstract] OR 
"social gradient"[Title/Abstract] OR "social composition"[Title/Abstract] OR "social 
deprivation"[Title/Abstract] OR "social disparity"[Title/Abstract] OR "social 
disparities"[Title/Abstract] OR "school type"[Title/Abstract] OR "school 
track"[Title/Abstract]))  

AND  

("2000/01/01"[PDAT] : "3000/12/31"[PDAT])) 
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