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ABSTRACT 
Adolescents with disability conditions and from disadvantaged socioeconomic sta- 
tus (SES) report disproportionately low mental health. Yet, how disability status and 
inequalities interplay in explaining adolescent mental health across countries is un- 
clear. Using an intersectional micro-macro approach, this study examined how ado- 
lescent mental health outcomes (i.e., life satisfaction and psychological complaints) 
differ by disability condition both within and across countries, and how country-level 
factors (i.e., public spending, income inequalities) and family-level SES moderate 
this relationship. We applied a two-step meta-analytic approach to data from 16 

countries participating in the 2018 Health Behaviour in School-aged Children study 
( N = 90,882; age = 13.5). Results showed that adolescents with disabilities re- 
ported lower life satisfaction and higher psychological complaints than non-disabled 
adolescents in all countries. Country-level public spending and income inequalities 
were weak moderators of the relationship between adolescent disability and men- 
tal health. Adolescent mental health gaps by disability status were constant across 
SES groups in most of the countries that were examined. Yet, mental health gaps by 
adolescent disability status declined with family SES in some countries (i.e., Den- 
mark, Ireland) and increased with family SES in some other countries (i.e., Austria, 
Czech Republic, France). The study implications and future research avenues are 
discussed. 
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dolescence is a critical life-course stage for individuals’ lifelong mental health. 
alf of adult mental health disorders have their onset before the age of 14, and

hree out of four before the age of 25 (Solmi et al. , 2022 ). Previous research
ound that adolescents with a chronic condition or a disability (CCD) face an 

ncreased risk towards developing mental health problems (Downs et al. , 2018 ; 
ydzewska et al. , 2019 ). The prevalence of mental health disorders is twice as
igh among children and adolescents with disabilities as among those without 
isabilities (Totsika et al. , 2022 ). According to a recent meta-analysis, children 

nd adolescents with CCD have an estimated prevalence from 3% to 5% for de- 
ressive symptoms and from 7% to 34% for anxiety disorders (Buckley et al. , 
020 ). This figure is particularly worrying if we consider that adolescents with 

isabilities seek and obtain less professional mental health assistance than non- 
isabled adolescents (Whittle et al. , 2018 ). Consequently, identifying the un- 
erlying factors that explain the mental health disadvantage of adolescents with 

CD has critical scientific and policy implications. 
Previous studies have contributed to understanding the mechanisms behind 

he mental health disadvantage of adolescents with CCD. One study highlighted 

hat increased exposure to factors like social isolation, bullying, and stigma 
mong disabled adolescents is directly associated with their elevated stress, 
s well as with their reduced opportunities for social participation linked to 

ositive mental health (Sentenac et al. , 2011 ). Other research has pointed at the
sychological distress that adolescents with CCD experience resulting from fre- 
uent and persistent pain, functional limitations, and dependence on caregivers, 
hich undermines their sense of autonomy and self-efficacy linked to poorer 
ental health (Pinquart and Shen, 2011 ). Other studies indicated that parents 
ith disabled children experience poor health and well-being, particularly 

mong mothers and families from disadvantaged socioeconomic status (SES) 
Balbo and Bolano, 2024 ), which in turn limits the ability of families to provide
dequate support to foster positive well-being among their disabled children. 
dditionally, studies have highlighted that mental health services are often not 
ell equipped to support indiv iduals w ith disabilities, and this exacerbates the 

ulnerable mental health condition of adolescents with CCD (Buckley et al. , 
020 ; Downs et al. , 2018 ). 

Despite growing research in the field, previous literature has omitted an 

ntegrated micro-macro approach to understand how structural contexts shape 
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ifferences in mental health outcomes between disabled and non-disabled 

dolescents. Our study addresses this knowledge gap by investigating how 

dolescents with CCD differ in their mental health from adolescents without 
CD, examining both micro-level (i.e., family SES) and country-level (i.e., 
ublic spending, income inequalities) mechanisms. 

Our study contributes to existing literature on adolescent disabilities, mental 
ealth, and inequalities in two main directions. First, we develop an intersec- 

ional approach to existing sociological research on social stratification that 
ituates family SES as a key variable to study disparities between adolescents 
 ith and w ithout CCD. While prev ious sociological research has revealed that 

amily SES intersects with disabilities in shaping adolescents’ opportunities 
Chatzitheochari, Velthuis and Connelly, 2022 ; Parsons and Platt, 2013 ), the 
iterature has to date not provided a systematic analysis of whether the mental 
ealth disadvantage of adolescents with CCD is more pronounced for low-SES 

han for high-SES families. Moreover, these processes have not yet been tested 

cross countries with different policies and cultural characteristics. To tackle 
his gap, our study examines how the association between disability status and 

dolescent mental health differs by family SES across multiple countries. 
Second, we adopt a cross-national comparative perspective that focuses on 

arious macro-level explanatory processes. To date, most existing research on 

isabled adolescents’ mental health has focused on single-country data (Downs 
t al. , 2018 ; Rydzewska et al. , 2019 ). Research indicates that countries differ sub- 
tantially in their healthcare provision, educational systems, social policies, and 

ultural norms oriented to disabled youth health (Sentenac et al. , 2023 ). One 
tudy on 19 European countries found that countries with a higher proportion 

f students having CCD in mainstream schools had the highest proportion of 
egative school experiences among CCD adolescents (Sentenac et al. , 2023 ). We 
xpand this cross-national body of literature by examining how macro-level fac- 
ors associated with government generosity (i.e., health expenditure, educational 
upport) and inequality systems (i.e., economic inequalities) may contribute to 

xplaining existing gaps in mental health between disabled and non-disabled 

dolescents. 
Our study addresses three main research questions: (a) How do adolescents 

ith and without CCD differ in their mental health within and across coun- 
ries? (b) How do country-level factors related to government spending and 

ncome inequalities moderate the association between adolescent CCD and 

ental health? (c) How do mental health gaps between CCD and non-CCD 

dolescents differ by family SES across countries? To answer these questions, we 
raw on comparable harmonised cross-national survey data from 16 countries 
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ncluded in the Health Behaviour in School-aged Children (HBSC) study and 

pply a two-step meta-analytic statistical approach (Liefbroer and Zoutewelle- 
erovan, 2021 ). 

ackground 

onceptualisation of adolescent disabilities 

e define disabilities as long-term physical, mental, intellectual, or sensory im- 
airments that may hinder individuals’ full and effective participation in society 

n an equal basis with others (Shakespeare, 2013 ; WHO, 2022 ). As defined by
he World Health Organization (WHO, 2022 ), disability is an umbrella term 

ncompassing at least one of three conditions, capturing (a) impairments (i.e., 
roblems in body function or structure), (b) activity limitations (i.e., difficulties 

n executing tasks), and (c) participation restrictions (i.e., problems in involve- 
ent in life situations). Our conceptualisation of CCD is aligned with definitions 

laborated in inclusive education, where a disability condition refers to individ- 
als with special needs who have physical, intellectual, social, emotional, linguis- 

ic, or other conditions that require support and services to match these needs 
UNESCO, 1994 ). We define CCD as long-term physical or cognitive problems, 
 l lnesses, or disabilities that have lasted or are expected to last at least six months
nd have resulted in functional limitations or the need for special care (Inchley 

t al. , 2018 ), ranging from physical disabilities (e.g., mobility impairments, 
isual impairments) and neurodevelopmental disorders (e.g., ADHD, autism) 
o long-term physical i l lnesses (e.g., asthma, diabetes). It is important to stress 
hat we distinguish CCD from mental health disorders such as depression or 
nxiety. 

Disabilities arise in a wide range of circumstances that condition adolescents’ 
ealth and well-being (Krahn, Walker and Correa-De-Araujo, 2015 ). For some 

ndividuals, disabilities are present from birth or emerge in early chi ld hood 

ecause of congenital conditions or developmental disorders. Others may 

evelop a disability later in life owing to i l lness, injury, or other life events.
hese varied pathways highlight the complex and dynamic nature of disabil- 

ties, consistent with biopsychosocial conceptions such as the International 
lassification of Functioning, Disability, and Health (WHO, 2007 ) and with 

ocial and capability approaches that emphasise structural determinants (Mitra, 
006 ; Shakespeare, 2013 ; WHO, 2011 ). Existing literature further distinguishes 
ifferent types of disabilities (e.g., cognitive, physical, sensory, and psychosocial 
isabilities), each potentially involving distinct forms of psychological disad- 
antage and support needs and distinct mechanisms operating in adolescent 
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ell-being outcomes (Krahn, Walker and Correa-De-Araujo, 2015 ; Pinquart and 

hen, 2011 ). 
In this study, while we acknowledge the diversity of causes, typologies, and 

everities of disability during adolescence, we adopt a working definition of an 

mbrella term that includes adolescents with a CCD, as defined in previous re- 
earch (Sentenac et al. , 2023 ). We consider adolescents with CCD as a broad 

roup of young people who—despite their heterogeneity in health conditions—
hare an increased risk of exclusion and adverse outcomes owing to their same 
hronic condition or disability. This approach allows us to represent and study a 
opulation group that is often underserved and faces structural and psychosocial 
hallenges through a harmonised cross-country definition. 

heoretical perspectives on adolescent disability and mental health 

everal theoretical perspectives have been developed to explain how adolescent 
ental health differs by disability status, and what societal factors lead to differ- 

nt outcomes among adolescents with and without CCD. 
A first important theoretical approach to consider is Bronfenbrenner and 

orris’s ( 2007 ) bioecological model. The bioecological model explains youth 

evelopment by incorporating four principal components—process, person, 
ontext, and time—and the dynamic and interactive relationships among them 

n shaping individuals’ present and future well-being (Bronfenbrenner and Mor- 
is, 2007 ). This framework has clear applications to the study of disparities in 

dolescent outcomes. Through the lens of a bioecological model, the well-being 

f adolescents with CCD is a function of multiple, nested systems in interaction. 
ollowing this approach, daily interactions with family, peers, teachers, and 

ealth professionals are crucial, which in the case of adolescents with CCD may 

nvolve stigma, exclusion, or access to supportive relationships (Ali et al. , 2012 ; 
reen et al. , 2005 ). Two levels of analysis are particularly relevant to this model: 

he microsystem and the macrosystem. The microsystem highlights immediate 
ontexts such as family resources, parental support, and inclusive schooling. 

eanwhile, the macrosystem level captures cultural norms and institutional 
rrangements such as welfare regimes, disability rights, and inclusivity policies 
haping how societies respond to disabled youth. 

The bioecological model can be applied to disabilities with a focus on stigma. 
offman’s ( 1963 ) classic work on stigma already highlighted how individu- 

ls with certain visible or perceived traits may become socially discredited, 
eading to experience exclusion, devaluation, or psychological stress. Adoles- 
ents with CCD often encounter stigmatising attitudes in schools and com- 
unities, which can undermine self-esteem and increased risks of anxiety and 
ct.​mit.​edu/​euso/​article-pdf/​28/​4/​716/​2580190/​euso.​a.​99.​pdf by guest on 16 September 2026
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epression (Ali et al. , 2012 ; Green et al. , 2005 ). Structural discrimination consid-
rs institutional and systemic practices that marginalise stigmatised individuals 
ith disabilities—such as insufficient school accommodations, lack of inclusive 
rogrammes, or biased treatment by educators and peers—thereby reinforcing 

ealth disadvantages from early adolescence onward (Shakespeare, 2013 ). 
Another key perspective is intersectionality (see Chatzitheochari, Velthuis 

nd Connelly, 2022 ). This approach considers the coexistence of multiple hier- 
rchies of disadvantage among disabled populations and consequently defines 
isabilities in intersection with variables like social class and race/ethnicity 

n shaping inequalities in youth health ( Jenkins, 1991 ; Shifrer and Frederick, 
019 ). From an intersectional perspective, as pointed out by Shifrer and Fred- 
rick ( 2019 ), while disabled adolescents are subject to high levels of structural 
iscrimination and stigma, disabled adolescents from lower-SES backgrounds 
ay be particularly disadvantaged. For example, low-SES adolescents with 

isabilities may experience double processes of discrimination, owing to a lack 

f resources at home to minimise potential harm associated with their disability 

ondition. 
Finally, from the perspective of family systems theory , factors such as the quality 

f communication with parents and perceived parental support act as protective 
echanisms of the well-being of adolescents with disabilities (Frost, Devaney 

nd Herrera-Pastor, 2020 ). Consequently, positive familial relationships may act 
s buffers against the psychological distress linked to disability status. For in- 
tance, adolescents with CCD who feel emotionally supported and understood 

y their parents may be better equipped to cope with the challenges of stigma or
xclusion in other social environments, thereby sustaining more positive mental 
ealth outcomes compared with peers lacking such support within the family. 

Considering these different theoretical perspectives, we develop a novel 
icro-macro perspective to the literature. By explicitly integrating family-level 
echanisms with broader structural and policy contexts, our study allows us 

o examine how adolescents’ daily experiences of disability are embedded in 

ider societal arrangements. Specifically, our theoretical framework addresses 
ow adolescents with CCD differ in their mental health from adolescents with- 
ut CCD across countries, while examining both micro-level (i.e., family SES) 
nd country-level (i.e., public spending, income inequalities) mechanisms. 

icro-level processes: the role of family SES 

ocial stratification scholarship shows that high-SES families have access to 

ultiple resources and engage in compensatory practices to maximise their 
hildren’s health, academic, and socioemotional outcomes (Bernardi and Grätz, 
ct.​mit.​edu/​euso/​article-pdf/​28/​4/​716/​2580190/​euso.​a.​99.​pdf by guest on 16 September 2026
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015 ; Gil-Hernández, 2021 ; M. I. Jackson, 2015 ; Pietropoli and Gracia, 2025 ). 
amilies from privileged SES groups have access to a range of social, cultural, 
nd economic capitals (Bourdieu, 1986 ), and they are often well equipped to 

educe stress related to their financial security (Conger and Conger, 2002 ), 
aving also higher monetary and time resources to invest in their children 

Kalil and Ryan, 2020 ). Studies have found that adolescents from higher-SES 

ackgrounds report higher mental health than their low-SES counterparts 
Reiss, 2013 ). A key question within our study is whether gaps in mental health 

etween adolescents with and without CCD differ across SES groups. 
Previous research has indicated that the poor subjective mental well-being 

f youth with disabilities documented (Canha et al. , 2016 ) partially reflects 
nequal access to material and social resources (at the micro level) rather than 

hronic conditions or disabilities per se (Savage et al. , 2014 ). Further, research 

as found that low mental well-being scores among youth with CCD are pro- 
oundly influenced by poor social and material living conditions, suggesting that 
rolonged exposure to socioeconomic disadvantages has a substantiated nega- 

ive impact on the health and well-being of adolescents with CCD (Emerson, 
004 ; Honey, Emerson and Llewellyn, 2011 ). Research conducted in the United 

ingdom found that greater family socioeconomic disadvantage is strongly as- 
ociated with increased risk of poor psychological well-being for children with 

CD (Emerson and Hatton, 2007 ). Similarly, an international report on high- 
ncome countries highlighted that 20–50% of the risk of poorer mental and 

hysical health for children with CCD is explained by having a disadvantaged 

ocioeconomic condition (Emerson et al. , 2012 ). While research has suggested 

hat the experience of chi ld hood disabi lity is socially stratified (Chatzitheochari, 
elthuis and Connelly, 2022 ; Jenkins, 1991 ; Parsons and Platt, 2013 ; Shifrer and 

rederick, 2019 ), whether families across SES groups differ in promoting the 
ell-being of children with CCD has been an omitted question from previous 

iterature. 
We anticipate that mental health gaps between adolescents with CCD and 

hose without CCD wi l l be partly reduced in higher-SES families. Adolescents 
ith a physical-related disability may cope better with disadvantages linked to in- 

ernalising problems or bullying when they grow up in more affluent families, as 
heir parents have more privileged resources to protect their mental health (e.g., 
he ability to supervise them, arrange extracurricular activities, and access addi- 
ional care support). These advantages, in turn, may reduce adolescents’ stress 
nd improve their physical activity, social relations, or confidence. By contrast, 
ower-SES families tend to lack these resources, which should have a ripple ef- 
ect on the type of leisure, care, and learning experiences facilitated within their 
amily. 
ct.​mit.​edu/​euso/​article-pdf/​28/​4/​716/​2580190/​euso.​a.​99.​pdf by guest on 16 September 2026
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acro-level processes: the role of public spending and income 

nequalities 

revious studies indicated that countries with more comprehensive welfare 
tates and greater investment in public health infrastructure exhibit reduced 

ealth inequalities among adolescents (Pickett and Wi l kinson, 2015 ), includ- 
ng those with disabilities (WHO, 2008 ). Also, macro-level social determinants 
ike national income inequality, welfare support, and inclusive education poli- 
ies have been identified as influential factors of adolescents’ mental health. This 
uggests that broader socio-political contexts may significantly moderate the im- 
act of micro-level disadvantages in the context of vulnerable youth and families 
Currie et al. , 2009 ; Rajmil et al. , 2014 ). 

To date, the mechanisms through which some macro-level determinants 
educe mental health inequalities are uncertain. For example, higher education 

xpenditure alone does not necessarily translate into more inclusive educational 
nvironments that foster a reduction in mental health disorders. Studies have 
emonstrated that even within ostensibly inclusive education systems, adoles- 
ents with CCD frequently face increased bullying, social exclusion, and stigma, 
ndicating the complexity of fostering truly inclusive educational settings (Rose 
nd Gage, 2017 ; Schwab, Sharma and Loreman, 2018 ). Nonetheless, when 

nclusiveness is implemented, for example, through tailored support services, 
nti-bullying programmes, and inclusive curricula that require spending, the 
dverse mental health of adolescents with disabilities could be partly mitigated 

Humphrey and Symes, 2013 ; McCoy & Banks, 2012 ). 
We examine how macro-level socioeconomic factors explain mental health 

aps between adolescents with and without CCD. To begin with, we investigate 
hether SES gaps in adolescent mental health by disability status are constant 
r dissimilar across countries with different policies and cultural characteristics. 
dditionally, we focus on the role of country-level characteristics—specifically 

otal health expenditure, educational support, and income inequality—in poten- 
ially moderating the existing inequalities in mental health between CCD and 

on-CCD adolescents. 
We argue that (a) government public investment, such as health and educa- 

ion spending, should equalise gaps between CCD and non-CCD adolescents in 

ental health, and (b) country-level income inequalities may reinforce the men- 
al health disadvantages experienced by adolescents with CCD. Total expendi- 
ure on education and health are proxies for public commitment to welfare and 

nclusion in international adolescent research (Brons et al. , 2024 ; Inchley et al. ,
018 ), thus indicating the societal capacity to finance accessibility and quality 

mong CCD youth (staffing, coverage, timeliness). Therefore, total health and 
ct.​mit.​edu/​euso/​article-pdf/​28/​4/​716/​2580190/​euso.​a.​99.​pdf by guest on 16 September 2026
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ducation expenditure could translate into a better social infrastructure that con- 
ributes to alleviating the professional support that vulnerable groups like ado- 
escents with CCD receive. For example, higher national health expenditure can 

olster the provision of comprehensive healthcare services, ensuring that mental 
ealth and chronic condition interventions are adequately funded and accessible 

or social groups facing multiple types of disadvantages (Viner et al. , 2012 ). Sim- 
larly, universal educational policies that integrate health services within school 
nvironments and promote inclusive education could facilitate early detection 

nd management of mental health problems, while promoting inclusive support 
tructures for adolescents with disabilities (OECD, 2021 ). Finally, as more un- 
qual countries tend to limit access to quality services and equality of oppor- 
unities among disadvantaged groups (Marmot, 2005 ; Reiss, 2013 ), we further 
rgue that country-level income inequalities could further exacerbate existing 

ental health disparities between CCD and non-CCD adolescents. For exam- 
le, in highly unequal countries, the benefits of public investments on young 

eople may be unevenly distributed, thus disproportionately favouring the most 
dvantaged groups, leaving adolescents with CCD more vulnerable to persistent 
ental health problems. 

ethodology 

ata 

ata were drawn from 16 European countries included in the 2018 Health Be- 
aviour in School-aged Children (HBSC) study. HBSC is a school-based survey 

hat collects data every four years from adolescents aged 11, 13, and 15 years 
ld. All participating countries use a representative sampling for their respective 
chool-aged adolescents and follow a standard protocol, ensuring that the data 
ollection takes place during the same school year and using the same method- 
logy. In the HBSC data, only adolescents from mainstream schools are sam- 
led. Since the Salamanca Statement (UNESCO, 1994 ), 95 governments agreed 

n developing educational policy, where mainstream schools should accommo- 
ate all children with special needs. Thus, schooling should offer a continuum 

f support and services to these children’s needs. Hence, special school provi- 
ion across countries has largely changed since this consensus, and it now spans 
 full continuum, from sizeable parallel systems to tiny, highly specialised safety 

ets. For example, Austria’s Sonderschulen and England’s 1,050 special schools 
 l lustrate jurisdictions (along with Poland, Wales, and Scotland) that sti l l edu- 
ate large numbers of pupils outside the mainstream. At the other extreme, Fin- 
and’s six state special schools and Sweden’s eight national schools cater only for 
ct.​mit.​edu/​euso/​article-pdf/​28/​4/​716/​2580190/​euso.​a.​99.​pdf by guest on 16 September 2026
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ow-incidence disabilities. Armenia is converting its remaining special schools 
nto resource centres, and the rest (France, Ireland, Czech Republic, Hungary, 
lovakia, Bulgar ia , and Georgia) fall in between—diversity that underlines why 

BSC necessarily sampled only mainstream settings. 
Our sample started with a total of 90,882 cases. There were no missing data for

ountry and Sex , whereas there were missing values for Life Satisfaction (missing 

 1,545), Psychological Complaints (missing = 1,847), CCD (missing = 4,339), 
nd Age (missing = 509). However, analyses suggested that data were missing 

t random (more information can be found in the Supplementary Table S1). 
herefore, we used the restricted maximum likelihood method (McNeish and 

tapleton, 2016 ) to handle missing data in our analyses. 

ependent variables 

o measure adolescent mental health, two variables were used: Psychologi- 
al Complaints and Life Satisfaction . Psychological Complaints is derived from 

he Multiple Health Complaints eight-item instrument that captures the fre- 
uency of the physical and psychological complaints in the past six months (i.e., 
eadache, abdominal pain, backache, dizziness, feeling low, irritability or bad 

ood, feeling nervous, and difficulties in getting to sleep). For the purpose of 
his paper, Psychological Complaints were derived from the items feeling low, irri- 
ability or bad mood, feeling nervous, and difficulties in getting to sleep, in accor- 
ance with previous research approaches (Schrijvers et al. , 2024 ). Adolescents 
ated the frequency of each health complaint on a 5-point scale from 1 = “about
very day” to 5 = “rarely or never”. The responses were reversed and recoded 

nto a scale ranging from 0 = “rarely or never” to 4 = “about every day”. The
ean scores and standard deviations were further calculated and included in the 

nalyses. The multiple health complaints measure has been shown to have ac- 
eptable test–retest reliability, internal consistency, and a bidimensional model 
s supported in most countries (Heinz et al. , 2022 ). Analyses show an acceptable 
nternal consistency in our sample for our analyses for the four items included in
he psychological complaints’ domain ( α = 0.73; Taber, 2018 ). Life Satisfaction 

as assessed with the one-item visual-analogue Cantril Ladder Scale through 

ording suitable for children as young as 11 years old. Respondents ticked the 
umber next to the step that best described the position on the ladder where they 

eel they stand, ranging from “worst possible life for you” (0) to “best possible 
ife” (10). The measure has extensive evidence of validity and reliability (Levin 

nd Currie, 2014 ). The mean scores and standard deviations of such a scale were 
alculated and included in the analyses. 
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ndependent and control variables 

e used two main micro-level explanatory variables: disability conditions and 

amily SES. To measure Disability Conditions , we used the Chronic Condi- 
ions Short Questionnaire, validated in a school-based population (Mazur et al. , 
018 ). Aligned with the World Health Organization’s definition of disability 

rovided in the background section (WHO, 2022 ), this questionnaire was de- 
igned to capture the occurrence of long-term health conditions, including long- 
erm i l lness, disability, and medical conditions among adolescents. We use the 
mbrella term of chronic conditions or disabilities in this study, following previ- 
us literature (Sentenac et al. , 2023 ). Students with CCD were defined according 

o their answers provided to the following question: “Do you have a long-term i l l- 
ess, disability, or medical condition that was diagnosed by a doctor?” (yes/no). 
he questionnaire provided examples of different types of health conditions and 

isabilities (diabetes, arthritis, or cerebral palsy) and contained two further ques- 
ions (“Do you take medicine for your long-term i l lness, disability, or medical 
ondition? Does your long-term i l lness, disability, or medical condition affect 
our attendance and participation at school?”). Following the categorisation of 
entenac and colleagues ( 2023 ), and because we are specifically interested in ex- 
mining differences in adolescent mental health by disability status rather than 

n medication use or school participation, we categorised respondents into those 
 ith/w ithout CCD based on their answer to the following question: “Do you 

ave a long-term i l lness, disability, or medical condition that was diagnosed by a 
octor?”

Family Socioeconomic Status (SES) was measured by the Family Affluence 
cale III (FAS), which is a set of six items designed and validated within the 
BSC study (Torsheim et al. , 2016 ). The scale is suitable for use with children 

n the 11- to 15-year-old range and measures participants’ socioeconomic status 
y monitoring self-reported access to family resources available in the home (i.e., 
ar, own bedroom, computers, bathrooms, dishwasher, and holidays). An ordinal 
umulative score can be computed by adding individual items, or a continuous 
idit score can be derived via the ranking of cumulative proportions. Previous 

alidations support the construct and concurrent validity of the measure. While 
AS largely captures material domains, previous research has shown that FAS 

as a moderate correlation with the actual parental earned income. This suggests 
hat FAS can be used as an alternative measure of parental income in studies us- 
ng self-reported SES among adolescents (Corell et al. , 2021 ). The cross-country 

alidity of FAS has been proven in previous studies (Torsheim et al. , 2016 ). Un- 
ortunately, the HBSC does not include measures of parental education and oc- 
upational class, as FAS is pr imar ily a var iable that captures social exclusion with 
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 focus on material-based resources. Also, the lack of measures of cultural capital 
n the HBSC data limits our ability to study how culturally related mechanisms 
ecure (dis)advantage among disabled kids from different social classes, thus ob- 
curing patterns of structural inequalities that may, for example, relate to ableism 

e.g., Neely-Barnes et al. , 2010 ). 
We used three macro-level variables. (a) Educational Expenditure was mea- 

ured as a percentage of the gross domestic product (GDP) allocated to edu- 
ation; (b) Health Expenditure was measured as a percentage of the GDP allo- 
ated to health; and (c) GINI Coefficient was a continuous variable ranging from 

 to 100, where 0 indicates perfect equality (everyone has the same income). 
ata were obtained from the World Bank Databank. Ideally, more specific 

ndicators—such as the extent of inclusive education policies or targeted disabil- 
ty support programmes—would directly capture relevant institutional environ- 

ents. However, such policy-specific data are not consistently available across 
he HBSC countries and years, and no reliable cross-country indicators are cap- 
uring these variables for our countries and the period of study. We treat total 
pending as a comparable proxy for state investment in infrastructure that can im- 
rove accessibility, affordability, and quality, but also acknowledge that this mea- 
ure cannot distinguish system universality, targeting, or inclusion safeguards. 

All the models controlled for both Age (as a continuous variable) and Gender 
boy vs. girl), as previous research has systematically shown marked differences 
n mental health between girls and boys, and across different developmental 
tages of adolescence (Bor et al. , 2014 ; Herrmann et al. , 2024 ; Viner et al. , 2012 ).

mpirical strategy 

upplementary Tables S2 and S3 show the normal distribution, missing data, and 

orrelation between the dependent variables for each country. Skewness and kur- 
osis values were within the acceptable ranges for normality (Kim, 2013 ; Tabach- 
ick and Fidell, 2007 ), and the correlation coefficients ranged from −0.108 

Georgia) to −0.523 (Ireland). 
We applied three statistical procedures in four steps. First, we employed a 

eta-analytic approach to explore differences in mental health between ado- 
escents with and without CCD. Second, we investigated potential moderators 
sing a meta-regression approach. Third, we used linear mixed models to exam- 

ne whether the outcome variables vary between adolescents with and without 
CD in relation to family SES within each country. Finally, we meta-analysed the 

stimates retrieved from the linear mixed-effects model for each of the 16 coun- 
ries. While for the first two steps, using a meta-analytic approach is common 

ractice to investigate different standardised mean differences across different 
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opulations, for steps three and four, we had to use a different approach, com- 
ared with the usual multilevel modelling, to account for the small number 
f clusters, namely countries. As our research investigates country-level dif- 

erences, and our data include only 16 country clusters, we decided not to fit 
ultilevel models. Our decision is aligned with research recommendations and 

imulations, which have consistently shown that with fewer than about 20–30 

lusters, multilevel estimators produce downward-biased second-level variance 
omponents, underestimated standard errors, inflated Type I error, and frequent 
onvergence problems (Bell et al. , 2010 ; Maas and Hox, 2005 ; McNeish and Sta- 
leton, 2016 ). Therefore, we explored different approaches and opted for a meta- 
nalytic approach, as suggested by Liefbroer and Zoutewelle-Terovan ( 2021 ). 

Meta-analysis . A meta-analytic approach was employed to investigate the 
ifferences in mental health between adolescents with and without CCD across 
ountries (research question 1). For each country, the standardised mean dif- 
erence (Hedges’ g effect size, ES) and the ES standard error were calculated 

nd included in the meta-analytic synthesis. For the two meta-analyses on Life 
atisfaction and Psychological Complaints , the Hedges’ g values were calculated 

y subtracting the mean scores of adolescents with CCD from the mean scores 
f adolescents without CCD (CCD-yes − CCD-no). For Life Satisfaction , this 
esulted in negative values if adolescents without CCD had higher scores on Life 
atisfaction (where higher scores indicate better life satisfaction), whereas for 
sychological Complaints , this resulted in positive values if adolescents with CCD 

ad higher scores (where higher scores indicate more frequent psychological 
omplaints). Data were pooled using the inverse variance methods (Doi et al. , 
015 ) available in the metagen function for pre-calculated continuous ES data in 

he R Studio package meta (Balduzzi, Rücker and Schwarzer, 2019 ; Schwarzer, 
arpenter and Rücker, 2015 ), which is a method used to weight each estimate 
ased on the different population sizes. 

A random-effects model based on the Hartung–Knapp–Sidik–Jonkman 

djustment was used to improve the estimation of confidence intervals in 

andom-effects meta-analysis (IntHout, Ioannidis and Borm, 2014 ), resulting 

n more robust estimates of between-study ( between-country ) variance when the 
umber of ES included in the meta-analysis is small. The following scale of mag- 
itude was used to interpret the ES of the pooled meta-analytic effect: < 0.2 = 

rivial; 0.20–0.49 = small; 0.50–0.80 = moderate; and > 0.80 = large (Cohen, 
988 ). Further, the interpretation of the ES was also based on the confidence 

ntervals (Hopkins, 1997 ). To estimate the variance ( Tau2 ) across the countries 
s well as the 95% confidence interval, the restricted maximum-likelihood esti- 
ator for Tau2 (Mengersen and Schmid, 2013 ) and the Q-Profile method for 

onfidence interval of Tau2 and Tau were used (D. Jackson and Bowden, 2016 ). 
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longside the Tau2 , the heterogeneity (the variation across the countries) was 
urther investigated using the I2 estimator. The following scale of interpretation 

as used: 0–40% = might not be important; 30–60% = may represent mod- 
rate heterogeneity; 50–90% = may represent substantial heterogeneity; and 

5–100% = considerable heterogeneity (Higgins et al. , 2023 ). 
Meta-regression. To explore which roles country-level characteristics play in 

xplaining differences between adolescents with and without CCD in their men- 
al health (research question 2), a series of meta-regressions was performed us- 
ng the metareg function in R Studio (Balduzzi, Rücker and Schwarzer, 2019 ). 

ountry-level characteristics (percentage of GDP spent on education, percent- 
ge of GDP spent on health, and GINI index) were treated as continuous vari- 
bles and a mixed-effects model was employed, with the R2 value used to esti- 
ate the amount of heterogeneity explained by the country-level factor. 
Linear mixed-effects model . To examine the extent to which the outcome 

ariables ( Life Satisfaction and Psychological Complaints ) vary between ado- 
escents with and without CCD in relation to family SES within each country 

research question 3), a two-step meta-analytic approach was used. First, a linear 
ixed-effects model was performed using the lme4 package in R Studio (Bates 

t al. , 2014 ) for each of the 16 countries included in the analysis. The model
lso incorporated a random intercept for clusters (school level) to account for 
luster variability. Model estimation was performed using the restricted maxi- 
um likelihood method for missing values (McNeish and Stapleton, 2016 ) and 

atterthwaite’s approximation was applied for estimating degrees of freedom 

nd statistical significance (Kuznetsova , Brockhoff and Chr istensen, 2017 ). The 
odel was specified as follows: 

Outcome V ariable ∼ Disabilit y Status ∗ SES + Sex + Age + ( 1 | School ) , 

here the outcome variable was defined as Life Satisfaction or Psychological Com- 
laints ; Disability Status was defined as the presence of a disability or chronic
ondition diagnosed by a doctor; and SES was retrieved by the FAS and defined 

s a continuous variable, with higher values indicating higher SES. Second, the 
6 model estimates were meta-analysed to investigate the overall pooled effect of 
he interaction between family SES and disability status in the outcome variables 
cross the countries. 

esults 

escriptive analyses 

asic sociodemographic characteristics of all countries included in the analyses 
re reported in Table 1 . Our sample consisted of 104,812 adolescents (49.7% 
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Figure 1. Forest plot. Pooled estimate of difference between adolescents with and with- 
out chronic conditions or disabilities (CCD) in Life Satisfaction scores across countries. 

Notes: The vertical line represents the no-difference (effect size = 0) line between adolescents with and 
without chronic conditions or disabilities (CCD). Values of the left of this line indicate that adolescents 
without CCD reported higher scores in Life Satisfaction compared with their counterparts with CCD. The 
red boxes represent the ES (Hedges’ g ) and the weight of each country, and the horizontal lines represent 
the 95% CI for each single estimate. The dotted vertical line and the black diamond represent the pooled 
estimate and its related 95% CI. ES, effect size; SE, standard error, CI, confidence interval, IV, inverse 
variance. 

b
c

M

F  

L
c
f  

t
m
a
9  

d
b

 

P
t
p  

i
r

Downloaded from dire
oys), of whom 17.7% reported the presence of a disability or long-term chronic 
ondition. 

eta-analysis of life satisfaction and psychological complaints 

igure 1 shows the forest plot of the pooled estimate of the difference in the
ife Satisfaction scores between children with and without CCD across the 16 

ountries included in the analyses. A trivial-to-small statistically significant dif- 
erence was found in the pooled effect (ES = −0.21; 95% CI, −0.23 to −0.18;
 = −16.72; p < 0.0001), suggesting that across the countries included in the 

eta-analysis, adolescents with CCD reported overall lower Life Satisfaction than 

dolescents without CCD. Heterogeneity in the data was moderate ( I2 = 37%; 
5% CI, 0.00% to 65.3%), indicating that 0.00% to 65.3% of variation is due to
ifferences between countries rather than sampling error, as confirmed by the 
etween-country standard deviation ( Tau = 0.03; 95% CI, 0.00 to 0.07). 

Figure 2 shows the forest plot and the pooled estimate of the differences in the
sychological Complaints scores between children with and without CCD across 

he 16 countries. A small statistically significant difference was found in the 
ooled effect (ES = 0.29; 95% CI, 0.25 to 0.34; t = 14.09; p < 0.0001), suggest-

ng that across the countries included in the meta-analysis, children with CCD 

eported higher scores of Psychological Complaints compared with their counter- 
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Figure 2. Forest plot. Pooled estimate of difference between adolescents with and with- 
out chronic conditions or disabilities (CCD) in Psychological Complaints across countries. 

Notes: The vertical line represents the no-difference (effect size = 0) line between adolescents with and 
without chronic conditions or disabilities (CCD). Values of the right of this line indicate that adolescents 
with CCD reported more frequent Psychological Complaints compared with their counterparts with CCD. The 
red boxes represent the ES (Hedges’ g ) and the weight of each country, and the horizontal lines represent 
the 95% CI for each single estimate. The dotted vertical line and the black diamond represent the pooled 
estimate and its related 95% CI. ES, effect size; SE, standard error, CI, confidence interval, IV, inverse 
variance. 
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arts without CCD. Heterogeneity in the data was substantial ( I2 = 76.6%; 95% 

I, 62.2% to 85.5%): 62.2% to 85.5% of variation was due to differences between 

ountries rather than sampling error, confirmed again by the between-country 

tandard deviation ( Tau = 0.06). 

eta-regressions testing country-level moderators 

eta-regressions were conducted to assess the extent to which country-level 
oderators (percentage of GDP spent on education, percentage of GDP spent 

n health, and GINI index) influenced the pooled estimate on Life Satisfaction 

Figures 3a , 3b , and 3c ) and Psychological Complaints (Figures 4a , 4b , and 4c ).
esults showed no significant effect of the moderators on the Life Satisfaction 

ooled estimate: GDP spent on health (est. = −0.01; t = −1.28; df = 14; 95% 

I, −0.02 to 0.01; p = 0.220), GDP spent on education (est. = −0.01; t = 

0.57; df = 14; 95% CI, −0.03 to 0.02; p = 0.580), and GINI index (est. = 

.00; t = 0.37; df = 14; 95% CI, −0.01 to 0.01; p = 0.714). Similarly, results 
howed no statistically significant effect of percentage of GDP spent on educa- 
ion (est. = −0.00; 95% CI, −0.04 to 0.03; t = −0.20; df = 14; p = 0.848), 
ealth (est. = 0.01; 95% CI, −0.02 to 0.04; t = 0.91; df = 14; p = 0.379), and 

INI index (est. = 0.00; 95% CI, −0.01 to 0.01; t = 0.16; df = 14; p = 0.973)
n the overall Psychological Complaints pooled estimate. 
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Figure 3. Meta-regression. Differences between adolescents with and without chronic 
conditions or disabilities (CCD) in Life Satisfaction scores by country-level moderators. 
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Figure 3. Continued. 

Figure 4. Meta-regression. Differences between adolescents with and without chronic 
conditions or disabilities (CCD) in Psychological Complaints by country-level moderators. 
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Figure 4. Continued. 
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inear mixed-effects model: interaction between family SES and 

isability status 

igure 5 shows the multivariate statistical analyses regarding the role that family 

ES plays in explaining differences in Life Satisfaction between adolescents with 

nd without CCD within each of the 16 countries (adjusted for sex and age). 
he results revealed that the interaction between family SES and CCD was 
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Downloaded from dire
tatistically significant for Armenia, the Czech Republic, and Ireland. For Ar- 
enia and Ireland, the differences between adolescents with and without CCD 

n Life Satisfaction narrowed as family SES increased. By contrast, for the Czech 

epublic, differences in Life Satisfaction between adolescents with and without 
CD widened as family SES increased. A meta-analytic approach was also used 

o investigate the between-country variability of such estimates (Supplementary 

igure S1), and results of the meta-analytic approach revealed non-statistically 

ignificant differences across the 16 countries (est: 0.02; 95% CI, −0.01 to 0.04; 
 = 0.143). 

Figure 6 depicts the multivariate statistical analyses regarding the role that 
amily SES plays in explaining differences in Psychological Complaints between 

dolescents with and without CCD within each of the countries (adjusted for 
ex and age). Multivariate statistical analyses revealed statistically significant 
nteraction for Armenia, Austr ia , the Czech Republic, Denmark, and France. 
pecifically, for Armenia, Austr ia , and France, family SES seems to increase the 
ifferences between adolescents with and without CCD in relation to Psycholog- 

cal Complaints , with the higher the SES, the higher the Psychological Complaints 
ifferences between adolescents with and without CCD. On the contrary, in 

enmark, family SES seems to reduce such differences, with the more affluent 
he family, the lower the scores in Psychological Complaints differences between 

dolescents with and without CCD. Supplementary Figure S2 shows the results 
f the meta-analytic approach to assess the between-county variability, which 

evealed non-statistically significant differences across the 16 countries from 

ur study (est: 0.01; 95% CI, −0.00 to 0.03; p = 0.145). 

obustness checks 

e conducted additional robustness checks using the Family Affluence Scale. 
pecifically, the variable IRFAS was recorded into three categorical SES groups: 
he lower 20% (representing severe material scarcity), the middle 60% (inter- 

ediate affluence), and the top 20% (high affluence). These categories were 
etrieved using the HBSC protocols (Currie et al. , 2008 ). This nonparametric 
pecification allowed us to examine potential nonlinear associations between 

ES and mental health among adolescents with CCD and explore whether re- 
ults differed from the analyses performed w ith IRFA S as a continuous measure. 
esults with the categorical measures showed consistent patterns both for Life 
atisfaction (Supplementary Figure S3) and for Psychological Complaints (Sup- 
lementary Figure S4), suggesting little variation between the continuous and a 
ategorical approach. 
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iscussion 

his study is, to our knowledge, the first to investigate the micro-macro de- 
erminants of adolescent mental health by disability status. Our contribution 

ocused specifically on the role of country-level factors and family SES through 

n intersectional lens. To do so, we analysed large comparable harmonised 

ross-national data from 16 participant countries in the 2018 Health Behaviour 
n School-aged Children (HBSC) study and applied a two-step meta-analytic 
tatistical approach. Our study found that adolescents with CCD have poorer 

ental health than adolescents without CCD in all countries studied. Further- 
ore, the mental health disadvantage of CCD adolescents did not seem to be 
oderated by country-level variables (i.e., government health and education 

pending, and income inequality). Finally, mental health differences between 

isabled and non-disabled adolescents were not stratified by SES in most coun- 
ries, with only a few countries showing disability-related mental health gaps 
cross SES groups in various directions. 

Our study has several implications for the sociological literature on disabil- 
ties, adolescent well-being, and inequalities. First, our findings reinforce exist- 
ng evidence that adolescents with CCD experience poorer mental health out- 
omes compared with their peers without CCD, aligning w ith prev ious stud- 
es that highlighted the heightened risk of psychological distress among children 

ith disabilities (Wolman et al. , 1994 ). Both for Life Satisfaction and Psychologi- 
al Complaints , we found disadvantages in adolescents with CCD compared with 

hose without CCD in all national contexts. These findings reflect how adoles- 
ents with CCD experience participation restrictions via norms, resources, or 
nstitutional designs, which in turn negatively affect their mental health (Mitra, 
006 ; Shakespeare, 2013 ). A potential pathway that may explain such differences

n school contexts is stigma and structural discrimination around disability. Pre- 
ious research documents stigmatising attitudes towards disabled students in 

chools and communities (Ali et al. , 2012 ; Green et al. , 2005 ), which can operate
hrough micro-exclusions (peer rejection, lowered teacher expectations, deficit 
raming) or institutional practices (gatekeeping for accommodations, frag- 

ented care pathways). These processes may elevate chronic stress, constrain 

pportunities for belonging, or challenge help-seeking mechanisms associated 

ith higher psychological complaints and lower life satisfaction. Such of disad- 
antage could also be exacerbated through bullying practices and negative school 
xperiences among adolescents with disabilities in mainstream settings (Rose 
nd Gage, 2017 ; Schwab, Sharma and Loreman, 2018 ; Sentenac et al. , 2023 ). 

Second, the macro-level factors examined (i.e., percentage of GDP spent on 

ducation and health, and income inequality) did not moderate the observed 
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Downloaded from dire
aps in adolescent mental health by disability status. We anticipated that higher 
ountry-level income inequalities would lead to unevenly distributed health 

enefits, leaving vulnerable groups, and particularly adolescents with CCD, 
ore vulnerable to poor mental health levels. Yet, income inequalities at the 

ountry level did not moderate the mental health gaps between adolescents with 

CD and those without CCD. Although prior research suggested that increased 

ational investment in health and care services can improve the physical and 

ental health of marginalised populations, including disabled students (Cook 

t al. , 2015 ), none of the country-level determinants examined was associated 

ith significant variations in adolescent mental health by disability status. 
ealth and educational programmes oriented to accessibility, affordability, and 

uality of healthcare and educational services could certainly be beneficial to the 
ell-being of adolescents with CCD. But even if public spending in these areas 

s beneficial to areas like staffing ratios for school psychologists and nurses, anti- 
ullying enforcement, accessibility of youth mental health services, and disabil- 

ty rights, total spending in education and health may not effectively capture such 

pecific programmes affecting populations with CCD. Future research should 

ncorporate policy-proximal indicators—for example, coverage of inclusive edu- 
ation supports; legal entitlements to accommodations; waiting times for adoles- 
ent mental health services; school climate—to capture the institutional deter- 
inants behind the mental health disadvantage of adolescents with disabilities. 
Third, our investigation of the interaction between family SES and the mental 

ealth of adolescents with CCD revealed different patterns across countries. In 

ost countries, adolescent mental health gaps by disability status were constant 
cross SES groups. In some countries, higher family SES appeared to mitigate 
isparities in mental health between adolescents with and without CCD (i.e., 
enmark, Ireland). This result may suggest that increased resources provide 

rotective factors to enhance overall mental health, which is in line with other 
esearch on adolescents and adults (Sareen et al. , 2011 ; Savage et al. , 2020 ). By 

ontrast, in some other countries, higher family SES seemed to widen disparities 
etween CCD and non-CCD adolescents (i.e., Austr ia , the Czech Republic, 
rance). This finding could indicate that being in higher-SES positions am- 
lifies awareness of health-related risks, while the advantage of higher-SES 

amilies is particularly suited to non-disabled groups, which leaves high-SES 

dolescents with disabilities with a situation that is relatively closer to that of 
dolescents from disadvantaged SES backgrounds. The following motivates 
ttention for future research: (a) In most countries, disabilities and SES did not 
how a meaningful interaction in line with expectations from previous studies 
Chatzitheochari, Velthuis and Connelly, 2022 ; Parsons and Platt, 2013 ); and 
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b) the countries where SES and disabilities intersected effectively do not seem 

o share clear policy or cultural features. 
The findings of our study contribute—theoretically and empirically—to so- 

iological debates on health and well-being inequalities among adolescents with 

CD and their families. Consistent w ith prev ious literature and expectations 
Downs et al. , 2018 ; Rydzewska et al. , 2019 ; Sentenac et al. , 2023 ), adolescents
ith CCD showed lower mental health than adolescents without CCD across 

ontexts. Critically, the observed small and mixed role of macro-level and micro- 
evel socioeconomic inequalities in the association between disability status and 

dolescent mental health across societies suggests that social inequalities and 

isabilities relate to each other in complex ways regarding adolescent mental 
ealth. While gaps in mental health by disability status displayed different mag- 
itudes across countries, macro-level and family-level measures of income and 

ocioeconomic inequalities did not moderate the association between CCD 

nd adolescent mental health. Given the limited sociological research using a 
ross-national approach to investigate mental health disparities between dis- 
bled and non-disabled adolescents, we hope our study wi l l serve as a valuable 
ool to further research on this pressing issue within the social sciences. Future 
esearch should examine more carefully the patterns underlying cross-national 
ifferences in adolescent mental health by CCD that we found, as our data 
annot disentangle some specific mechanisms driving the observed variations 
cross countries. 

Our study has some limitations that warrant consideration in terms of both 

onceptualisation and measurement. First, the HBSC measure of CCD ag- 
regates heterogeneous health conditions under a single indicator. Although 

his operationalisation is well established in cross-national research, it may 

nvolve some degree of underreporting and overreporting. Underreporting may 

ccur for less visible or later-diagnosed conditions (e.g., neurodevelopmental 
r learning-related conditions), while overreporting may reflect socioeconom- 

cally patterned access to healthcare, diagnosis, and health-related knowledge 
cross families. Accordingly, findings—particularly those involving family SES 

radients—should be interpreted as capturing both differences in underlying 

ealth status and social processes related to diagnosis, recognition, and report- 
ng. Second, the fact that the HBSC samples adolescents in mainstream schools 
mplies that the CCD group likely captures a broad range of mild to moderate 
onditions, rather than the full severity spectrum. This fact may potentially 

ontribute to relatively modest effect sizes across countries. Third, there are 
urrently no quantitative indicators of macro-level inclusiveness or policies tar- 
eting disabled youth that we could employ. While the Berkeley Index (Menen- 
ian, Elsheikh and Gambhir, 2020 ) is a relevant country-level indicator, the data 
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ollection year of our study is unfortunately too far in time from the avail- 
ble waves of the Berkeley Index. Finally, the FAS measure primarily captures 
aterial living conditions and does not fully encompass other dimensions of 

ocioeconomic advantage, such as cultural or institutional resources, which may 

lay an additional role in shaping disability-related mental health outcomes. 
Despite the limitations, this study makes important contributions to the liter- 

ture. Our study is the first to systematically investigate the differences between 

dolescents with and without CCD in mental health outcomes ( Life Satisfac- 
ion and Psychological Complaints ) across micro and macro contexts. In this way, 
his study provides a novel approach in the field with a systematic micro-macro 

ramework that benefits from a two-step meta-analytic design, using large cross- 
ountry comparable data. We hope future studies wi l l apply similar designs to 

urther address the micro- and macro-level determinants of mental health in- 
qualities among adolescents with disability conditions. 
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