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A B S T R A C T   

Background: Children and adolescents are highly vulnerable to the impact of sustained stressors during devel
opmentally sensitive times. We investigated how demographic characteristics intersect with socioeconomic di
mensions to shape the social patterning of quality of life and mental health in children and adolescents, two years 
into the COVID-19 pandemic. 
Methods: We used data from the prospective SEROCoV-KIDS cohort study of children and adolescents living in 
Geneva (Switzerland, 2022). We conducted an intersectional Multilevel Analysis of Individual Heterogeneity and 
Discriminatory Accuracy by nesting participants within 48 social strata defined by intersecting sex, age, immi
grant background, parental education and financial hardship in Bayesian multilevel logistic models for poor 
health-related quality of life (HRQoL, measured with PedsQL) and mental health difficulties (measured with the 
Strengths and Difficulties Questionnaire). 
Results: Among participants aged 2–17 years, 240/2096 (11.5%, 95%CI 10.1–12.9) had poor HRQoL and 105/ 
2135 (4.9%, 95%CI 4.0–5.9) had mental health difficulties. The predicted proportion of poor HRQoL ranged 
from 3.4% for 6–11 years old Swiss girls with highly educated parents and no financial hardship to 34.6% for 
12–17 years old non-Swiss girls with highly educated parents and financial hardship. Intersectional strata 
involving adolescents and financial hardship showed substantially worse HRQoL than their counterparts. 
Between-stratum variations in the predicted frequency of mental health difficulties were limited (range 4.4%– 
6.5%). 
Conclusions: We found considerable differences in adverse outcomes across social strata. Our results suggest that, 
post-pandemic, interventions to address social inequities in HRQoL should focus on specific intersectional strata 
involving adolescents and families experiencing financial hardship, while those aiming to improve mental health 
should target all children and adolescents.   

1. Introduction 

While the COVID-19 pandemic began as a health crisis, it quickly 

evolved into a full-blown economic and social crisis, the effects of which 
will probably cast a long shadow into the future. Children and adoles
cents faced massive disruptions to their daily lives and routines, pro
longed periods of uncertainty, school closures and physical distancing 
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measures (Dineen et al., 2022; Ravens-Sieberer et al., 2022). Coping 
with this unprecedented situation and complying with heavy restrictions 
can be particularly challenging, especially for adolescents who are in 

need of social interactions beyond the family (Ravens-Sieberer et al., 
2022). Since sustained stressors during developmentally sensitive pe
riods can have long lasting effects (Courtney et al., 2020), it is important 
to examine the far reaching impact of the pandemic on children and 
adolescents’ quality of life and mental health (Coker et al., 2023; Rider 
et al., 2021). 

Two meta-analyses of longitudinal studies with pre-pandemic data 
points showed a small but non-significant increase in mental health 
symptoms among children and adolescents in the early stages of the 
COVID-19 pandemic (Robinson et al., 2022; Sun et al., 2023). In the 
following months and years, evidence for increased mental health 
problems and lower quality of life has been accumulating, with girls and 
older adolescents being disproportionately affected (Madigan et al., 
2023; Racine et al., 2021; Ravens-Sieberer et al., 2022). This may reflect 
the deleterious impact of prolonged and/or repeated periods of lock
down, restrictions, altered lifestyle and uncertainty about the future. 
Whether mental health and quality of life indicators have returned to 
pre-pandemic levels after the overall lifting of measures remains 
unknown. 

The COVID-19 pandemic has revealed and exacerbated existing 
structural and social inequalities within societies, leading to dispro
portionate negative impacts on the health and wellbeing of disadvan
taged populations (Seligman et al., 2021). Adults with low levels of 
education, low income, a history of migration or belonging to an ethnic 
minority experienced high risks of both direct (e.g., SARS-CoV-2 infec
tion, severe COVID-19 disease, hospital admission and death), and in
direct (e.g., stress, mental health issues, job insecurity, financial 
hardship) consequences of the pandemic (Holmberg et al., 2022; Selig
man et al., 2021). The pandemic may also have amplified pre-existing 
social inequalities leading to health inequities in children and adoles
cents (Dragano et al., 2022; Mannheim et al., 2022; Saatci et al., 2021): 
specific dimensions of inequality (such as poverty, low parental educa
tion, immigrant background, or racial/ethnic minority) were shown to 
be risk factors for adverse mental health outcomes among children and 
adolescents (Reiss, 2013), before and during the COVID-19 pandemic 
(Ravens-Sieberer et al., 2022; Xiao et al., 2022). However, most studies 
have examined the independent impacts of unidimensional socioeco
nomic and demographic categorizations on youth outcomes (Patil et al., 
2018). As a result, the interplay of social, economic, and demographic 
characteristics which shape their daily experiences and needs is not well 
understood (Dineen et al., 2022). Using an intersectional framework 
(Crenshaw, 1989) can lead to more accurate identification of subgroups 
at greater risk of developing adverse outcomes, while also informing 
effective and targeted prevention and treatment strategies (Jackson 

et al., 2016; Patil et al., 2018). 
In this study, we aimed to investigate how demographic character

istics intersect with socioeconomic dimensions to shape the social 
patterning of quality of life and mental health in children and adoles
cents, two years into the COVID-19 pandemic. 

2. Methods 

2.1. Study design and setting 

We used data from the SEROCoV-KIDS study, a prospective cohort 
study, which aims to assess the medium- and long-term impacts of the 
COVID-19 pandemic on the health and well-being of children and ado
lescents. The eligibility criteria were to be aged between 6 months and 
17 years and to live in the canton of Geneva (Switzerland) (Dumont 
et al., 2022). Eligible children were identified from (1) random samples 
drawn from state registries provided by the Swiss Federal Office of 
Statistics, (2) families who were previously selected from random 
samples of the general population at state level for COVID-19 seropre
valence studies conducted by our group, and were invited to participate 
in the cohort (Stringhini et al., 2020, 2021a, 2021b). Enrollment into the 
cohort and baseline assessment occurred from December 2021 to April 
2022. We analyzed these data with those from a seroprevalence study 
conducted between April and June 2022 on an age-stratified random 
sample of the Geneva general population, with similar inclusion criteria 
and data collection procedures (Zaballa et al., 2023). 

At baseline, all participants were invited to perform a serological test 
(by blood drawing) to measure anti-SARS-CoV-2 antibodies. One parent 
(or referent adult) per family completed one questionnaire on each of 
their participating children and one questionnaire on themselves and 
their household, with questions covering different domains such as 
socio-demographic data, physical and mental health, or lifestyle. From 
age 14 on, adolescents also answered a questionnaire about their daily 
lives and habits, and their pandemic-related experience. All question
naires were completed online through the Specchio-COVID19 digital 
platform (Baysson et al., 2022), except for a few participants who 
preferred a paper version. In this case, the questionnaires were sent by 
post with a return envelope, then entered into the database by a research 
assistant. 

2.2. Ethics 

The Geneva Cantonal Commission for Research Ethics approved 
these studies (2020-00881, 2021-01973). Parents of participants and 
adolescents aged 14 years or older provided written informed consent. 
Children gave oral assent to participate. 

2.3. Study population 

Given that our objective was to describe the social patterning of 
mental health and quality of life rather than to examine predictors or 
trends, we only used baseline data to conduct a cross-sectional analysis. 
We included all participants aged 2–17 years, and excluded four chil
dren whose sex was declared as “other”, due to insufficient sample size 
for intersectional analyses (Fig. 1). Children aged 6–23 months (n = 64) 
were not included because the scales we used are not validated before 
the age of 2 years. 

2.4. Measures 

All measures were parent-reported, except for health-related quality 
of life in participants aged 14 to 17, which was self-reported. 

2.4.1. Sociodemographic variables 
We investigated the following sociodemographic dimensions: sex, 

age, immigrant background, parental education and financial situation. 

Abbreviations 

CrI credible intervals 
DA Discriminatory Accuracy 
HRQoL Health-Related Quality of Life 
MAIHDA Multilevel Analysis of Individual Heterogeneity and 

Discriminatory Accuracy 
MCMC Markov chain Monte Carlo 
MIPEX Migrant Integration Policy Index 
PCV Proportional Change in Variance 
PedsQL Pediatric Quality of Life Inventory 
SDQ Strengths and Difficulties Questionnaire 
VPC Variance Partition Coefficient  
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Sex was reported as male vs female. Age was calculated by taking the 
difference between the date of questionnaire completion and the date of 
birth, and categorized as 2–5, 6–11, and 12–17 years, in order to capture 
age-specific conditions of young children, children, and adolescents. 
These groups are consistent with the Swiss school system, where chil
dren start primary school at the age of 6 and secondary school at the age 
of 12. We classified children as having a Swiss background when they 
had at least one parent born in Switzerland, and as non-Swiss when both 
parents, or their referent parent in the case of single parenthood, were 
born abroad (hereafter referred to as “Swiss” and “non-Swiss”) (Ivert 
et al., 2020). We hypothesized that families with at least one parent born 
in Switzerland would have greater social support, stable legal status and 
better access to resources (e.g., housing, employment, services) than 
children with two foreign-born parents. This variable should therefore 
be considered as an effort to capture a social position affecting possi
bilities and life trajectories (Zettermark et al., 2021). Educational level 
was classified as low, middle or high based on the International Standard 
Classification of Education (2011) levels 0–2, 3–4 and 5–8, respectively 
(International Standard Classification of Education, 2023). We then 
considered the highest educational level (educational level of the 
referring parent in case of single parenthood), classified as high vs 
low/middle. The household financial situation was considered as poor 
when unexpected expenses could put the household into financial dif
ficulties or when household members were not able to cover their ex
penses without external support, and good otherwise. The parents of 139 
children chose the option "I prefer not to say" to answer the question 
about their financial situation. 

2.4.2. Health-related quality of life 
Health-related quality of life (HRQoL) is a subjective and multidi

mensional construct that includes physiological, psychological, social 

and functional aspects of health and wellbeing. Adolescents aged 14 
years and older and parents of children aged 2–13 years completed the 
French version of the Pediatric Quality of Life Inventory (PedsQL) Short 
Form (Chan et al., 2005). The 15 items were linearly transformed on a 
scale between 0 and 100 and averaged, with a higher score indicating a 
better HRQoL. Internal consistency was good (α = 0.88). In a comple
mentary analysis, physical and psychosocial functioning were further 
assessed using the corresponding subscales (α = 0.90 and α = 0.85, 
respectively). Poor HRQoL, physical or psychosocial functioning were 
defined using thresholds compatible with a severe health condition 
(Varni et al., 2003). 

2.4.3. Mental health 
Parent-reported mental health was assessed from the question “In 

general, how would you rate your child’s mood?”, adapted from the 
Pediatric Global Health (PGH-7) Items, Parent-Proxy Report Form 
(Forrest et al., 2014). Responses were based on a five-point scale and 
were dichotomized into good (“very good” or “good”) vs poor (“fair”, 
“poor” or “very poor”). 

Children’s mental health difficulties were also measured using the 
French version of the Strengths and Difficulties Questionnaire (SDQ), a 
25-item scale covering five domains: four "difficulty" domains (hyper
activity/inattention, emotional, conduct, peer relationship) and one 
"strength" domain (prosocial behavior) (Goodman, 1997; Shojaei et al., 
2009). The total difficulties score was computed as the sum of the first 
four domains (range 0–40, with higher scores suggesting more signifi
cant problems). A low prosocial score indicated poor prosocial behavior. 
The existence of mental health difficulties was defined according to 
published clinical thresholds corresponding to the 90th percentile of the 
score distribution based on United Kingdom normative data (Goodman, 
1997). As a complementary analysis, and following the 

Fig. 1. Flow Chart 
Legend: PedsQL: Pediatric quality of life inventory, SDQ: Strengths and difficulties questionnaire. 
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recommendations for community samples (Goodman et al., 2010), we 
calculated the internalizing score by adding the emotional and peer 
problems subscales, and the externalizing score by combining the 
conduct problems and hyperactivity subscales. These scores were then 
dichotomized using cut-offs defined as the sum of the clinical cut-offs for 
the corresponding subscales. Internal consistency in this sample was 
good for the total difficulties score (α = 0.81), acceptable for external
izing problems (α = 0.78) and prosocial behaviors (α = 0.74) but 
questionable for internalizing problems (α = 0.67). 

2.5. Statistical analyses 

The dimensions of social position and outcomes were described as 
frequencies and percentages. Binomial confidence intervals (CIs) were 
calculated for outcome proportions. We then conducted an intersec
tional Multilevel Analysis of Individual Heterogeneity and Discrimina
tory Accuracy (MAIHDA) to examine health outcomes at the intersection 
of multiple social identities. This method for quantitative inter- 
categorical intersectionality research provides a socio-demographic 
mapping of poor quality of life and mental health among children and 
adolescents and quantifies the magnitude of any observed inequities 
(Axelsson Fisk et al., 2018; Evans, 2019a; Evans et al., 2018; Merlo, 
2018). 

Social strata were constructed for each of the possible unique com
binations of sex, age, immigrant background, parental education and 
financial situation, resulting in a total of 48 strata (Fig. S1). There was 
substantial variability in strata sample size (range n = 3–211), and most 
had reasonable sample sizes (39/48 strata with more than 10 partici
pants). We then fitted sequential multilevel models for each outcome in 
which children (level 1) were nested within intersectional social strata 
(level 2). Social positions were therefore treated as contextual-level 
variables (Beccia et al., 2021). Model 1 consisted of a simple intersec
tional model, i.e., a null model with random intercepts for social strata. 
Model 2 was an intersectional interaction model, which additionally 
included as fixed effects all variables used to define the intersectional 
strata. The fixed effects of each of those predictors, quantified by odds 
ratios (ORs), represent the main/additive effects of the specific category 
across all intersections (non-intersectional effects). (Moreno-Agostino 
et al., 2023). 

We calculated two measures of general (sample-level) intersection
ality effects. First, the Variance Partition Coefficient (VPC) in Model 1 
quantifies the proportion of the total variance in the outcome attribut
able to differences across strata, while in Model 2 it corresponds to the 
proportion of the total variance that is unexplained by additive effects 
and potentially attributable to interaction effects (Evans, 2019b). The 
higher the VPC, the greater the similarities in outcomes among in
dividuals within strata and the greater the differences across strata 
(Axelsson Fisk et al., 2018). It can therefore be interpreted as a measure 
of discriminatory accuracy (DA), or the ability of the model to correctly 
discriminate between people presenting or not the outcome of interest 
(Axelsson Fisk et al., 2018; Evans & Erickson, 2019). Second, the Pro
portional Change in Variance (PCV) reflects the proportion of the 
between-stratum variance from the null model that is accounted for by 
the inclusion of additive effects in Model 2. 

We also obtained specific (stratum-level) intersectionality measures. 
First, the predicted proportions of the outcome estimates for each stra
tum were obtained from the simple intersectional models. They pro
vided a detailed map of HRQoL and mental health inequalities, and 
helped identify specific strata with particularly positive or negative 
outcomes. Second, we calculated strata-level residuals in the intersec
tional interaction models, as the difference between the predicted 
outcome estimates for each stratum due to both main effects and 
interaction effects and expected estimates due to main effects only 
(Keller et al., 2023). Strata-level residuals represent the proportion of 
the outcome attributable to interaction (Moreno-Agostino et al., 2023). 

Only participants who were assignable to social strata were included 

in the main analysis. A total of 139 participants (6.5%) could not be 
assigned to a stratum, due to missing data on their financial situation. 
Their characteristics are described in Table S1. We performed a sensi
tivity analysis by allocating all participants with missing data on 
financial situation to the poor financial situation group, and then to the 
good financial situation group. Participants were further excluded when 
outcome data were missing (range: n = 0 to n = 42). 

All MAIHDA models were run in MLwiN 3.06 called from Stata 15.0 
using the runmlwin command (Charlton et al.; Leckie & Charlton, 2013), 
following previously developed procedure and code (Axelsson Fisk 
et al., 2018; Evans, 2019a). We fitted the intersectional MAIHDA models 
using Bayesian Markov chain Monte Carlo (MCMC) procedures, speci
fying diffuse priors, a burn-in period of 5000 iterations and a total length 
of 50,000 iterations (with thinning every 50 iterations). 
Quasi-likelihood methods were used to provide the MCMC procedure 
with initialization values. Posterior samples were checked by visual 
assessments of trace plots. Stratum-specific values were obtained by 
transformation of the output from the logistic scale to the probability 
scale, and 95% credible intervals (CrI) were constructed using the 2.5 
and 97.5 percentiles of the posterior distribution. Figures displaying 
stratum-specific predicted proportions were plotted using R (version 
4.2.2) and the ggplot2 package. 

3. Results 

3.1. Sociodemographic characteristics 

Among 2142 eligible participants, 49.5% were girls, 18.5%, 44.0% 

Table 1 
Characteristics of the analytical sample of children and adolescents.   

Analytical sample (n = 2003)a n/N 
(%) 

Dimensions of social position 
Sex 

Male 1017/2003 (50.8) 
Female 986/2003 (49.2) 

Age (years) 
2-5 375/2003 (18.7) 
6-11 878/2003 (43.8) 
12-17 750/2003 (37.5) 

Immigrant background 
Swiss 1219/2003 (60.9) 
Non-Swiss 784/2003 (39.1) 

Parental education 
High 1666/2003 (83.2) 
Low 337/2003 (16.8) 

Financial situation 
Good 1624/2003 (81.1) 
Poor 379/2003 (18.9) 

Outcomes 
Health-related quality of life (PedsQL)b 

Poor health-related quality of life 224/1961 (11.4) 
Poor physical health-related quality of life 126/1961 (6.4) 
Poor psychosocial health-related quality of 
life 

401/1961 (20.5) 

Poor parent-reported mental health 136/2003 (6.8) 
Mental health difficulties (SDQ)b 

Mental health difficulties 101/1998 (5.1) 
Internalizing problems 87/1998 (4.4) 
Externalizing problems 94/1998 (4.7) 
Poor prosocial behavior 99/1998 (5.0) 

PedsQL: Pediatric Quality of Life Inventory; SDQ: Strengths and Difficulties 
Questionnaire. 

a The analytical sample corresponds to the eligible sample after exclusion of 
139 participants who chose the option “I prefer not to say” to the question on 
financial situation, considered as missing data in this analysis. 

b There were a few missing data for the PedsQL (n = 42) and SDQ (n = 5) 
scales, due to incomplete questionnaires filled out on paper and/or missing 
adolescent questionnaires. 
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and 37.5% were young children (2–5 years old), children (6–11 years 
old) and adolescents (12–17 years old), respectively (Fig. 1, Table 1). 
The majority were living in households with at least one parent born in 
Switzerland, a high educational level and a good financial situation. Low 
HRQoL was reported in 11.5% (95% CI 10.1–12.9) of children and ad
olescents, with large variations depending on the dimension (physical or 
psychosocial). Regardless of the mental health outcome considered, 
there were small variations in the percentage of participants with poor 
mental health, ranging from 4% to 7%. Participants born to parents with 
a low education level and a poor financial situation had a higher fre
quency of all adverse outcomes (Table S2). Adolescents had more often a 
poor HRQoL and a poor parent-reported mental health compared to 
younger children. 

3.2. Intersectional MAIHDA: general intersectionality effects 

The degree of clustering into intersectional strata before including 
fixed effects, quantified by VPC, explained from 2.4% to 25.3% of the 
total variation in outcomes within the sample (Table 2, Table 3). In other 
words, the discriminatory accuracy of the variables defining the in
tersections was large for physical HRQoL (VPC = 23.4%) and parent- 
reported mental health (VPC = 25.3%), and was low for the total SDQ 
score (VPC = 2.4%). Between-stratum variance, VPCs and PCVs from the 
intersectional interaction models indicated that much, but not all, of this 
observed stratum-level variation was due to the additive effects of sex, 
age, migrant status, parental education and financial situation, except 
for mental health difficulties (PCV = 18.1%) and internalizing problems 
(PCV = 49.3%), where most of the variation was due to intersectional 

interactions. 
We identified heterogeneous and outcome-specific social patterns of 

HRQoL and mental health (Table 2, Table 3). A poor financial situation 
was associated with all dimensions of low HRQoL and parent-reported 
poor mental health, with a similar adverse impact across most strata. 
Young children were less likely to have a low psychosocial HRQoL and 
poor parent-reported mental health, and more likely to have poor pro
social behaviors than children aged 6–11 years, while strata including 
adolescents were more prone to poor parent-reported mental health. 
Migrant status was not associated with any outcome, except for mental 
health difficulties, with lower odds among participants with two foreign- 
born parents. Girls were less likely to have externalizing problems 
(Table 3). Low parental education was associated with increased odds of 
mental health difficulties and internalizing problems (Table 3). In gen
eral, the sensitivity analyses provided similar estimates and in
terpretations. However, due to the narrower 95% CrIs, a few estimates 
became either significant or non-significant (Table 4). For instance, 
when all individuals with missing data were reclassified as having either 
poor or good financial situation, being an adolescent and low parental 
education were found to be risk factors for poor HRQoL. 

3.3. Intersectional MAIHDA: specific intersectionality effects 

Stratum-specific predicted proportions of outcomes further high
lighted substantial heterogeneity across strata (Fig. 2, Fig. 4, Fig. 5). 
Poor HRQoL varied by a factor of 10, ranging from 3.4% for 6–11 years 
old Swiss girls with highly educated parents and no financial hardship to 
34.6% for 12–17 years old non-Swiss girls with highly educated parents 
and financial hardship. Between-stratum variations in the predicted 
frequency of parent-reported poor mental health were also large (range 
1.4%–23.6%), but those of mental health difficulties were not (range 
4.4%–6.5%). Strata including participants with socioeconomic disad
vantage, or conflicting socio-economic positions (e.g., high education 
and financial hardship), tended to have a higher predicted proportion of 
poor outcomes than their counterparts. Most differences were accounted 
for by the main/additive effects of the variables defining the strata, and 
almost all intersectional effects overlapped with zero (no significant 
effect) (Fig. 3, Figs. 4 and 5). Only two strata displayed significant 
interaction (i.e., their 95% credible intervals did not include 0), namely 
6–11 and 12–17 years old Swiss girls with highly educated parents and 
good financial situation, who respectively had a lower than expected 
and higher than expected HRQoL (Fig. 3). The sensitivity analyses 
produced consistent findings, with predicted proportions of poor HRQoL 
slightly attenuated when all participants with missing data were allo
cated to the poor financial situation group (Fig. S2, Fig. S3, Fig. S4). 

4. Discussion 

4.1. Main findings 

Intersectionality theory highlights the importance of the interplay of 
multiple socioeconomic and demographic dimensions in shaping indi
vidual well-being and health outcomes. In this study, we found evidence 
of meaningful intersectionality between sex, age, immigrant back
ground, parental education and financial situation in structuring the 
social patterning of health-related quality of life and mental health 
among children and adolescents, about two years after the start of the 
COVID-19 pandemic. Intersectional strata involving adolescents and 
families with financial hardship showed substantially worse health- 
related quality of life and parent-reported poor mental health. 
Between-stratum variations in the predicted frequency of mental health 
difficulties were limited. Differences in the predicted values of all out
comes, but mental health difficulties, painted a more accurate and 
nuanced picture: they reflected large inequalities between strata, 
particularly among socio-economically disadvantaged populations. 

Table 2 
Logistic MAIHDA model results for health-related quality of life and mental 
health.   

Poor health-related 
quality of life (n =
1961) 

Poor parent-reported 
mental health (n =
2003) 

Mental health 
difficulties (n =
1998) 

Estimate (95%CrI) Estimate (95%CrI) Estimate (95%CrI) 

Simple intersectional model 
Random-effects 
Between- 

stratum 
variance 

0.69 (0.32–1.26) 1.18 (0.51–2.26) 0.08 (0.001–0.47) 

VPC (%) 16.8 (8.9–27.8) 25.3 (13.3–40.8) 2.4 (0.0–12.6) 
Intersectional interaction model 
Fixed-effects odds ratios 
Sex 

Male Ref. Ref. Ref. 
Female 1.32 (0.80–2.18) 1.20 (0.74–1.87) 0.70 (0.43–1.06) 

Age (years) 
2–5 0.69 (0.32–1.30) 0.33 (0.10–0.73) 1.58 (0.84–2.70) 
6–11 Ref. Ref. Ref. 
12–17 1.68 (0.93–2.80) 3.40 (2.06–5.50) 0.85 (0.47–1.37) 

Immigrant background 
Swiss Ref. Ref. Ref. 
Non-Swiss 1.20 (0.71–1.90) 0.74 (0.45–1.11) 0.64 (0.36–0.99) 

Parental education 
High Ref. Ref. Ref. 
Low 1.37 (0.79–2.15) 1.22 (0.72–1.98) 2.10 (1.16–3.36) 

Financial situation 
Good Ref. Ref. Ref. 
Poor 2.48 (1.47–3.97) 2.66 (1.69–4.17) 1.41 (0.81–2.22) 

Random effects 
Between- 

stratum 
variance 

0.31 (0.08–0.71) 0.09 (0.001–0.47) 0.07 (0.001–0.29) 

VPC (%) 8.5 (2.4–17.8) 2.6 (0.04–12.5) 2.0 (0.03–8.1) 
PCV (%) 53.5% 92.1% 18.1% 
Bayesian DIC 1314.20 915.93 792.80 

CrI: Credible interval, DIC: deviance information criterion, PCV: proportional 
change in variance, VPC: variance partition coefficient. 
Numbers in bold are statistically significant. 
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4.2. Interpretation 

The existing body of literature contains numerous instances high
lighting the connections between specific socioeconomic factors and 
mental health issues during childhood and adolescence. A systematic 
review encompassing 55 observational studies involving children aged 
4–18 years revealed that children from socioeconomically disadvan
taged families were two to three times more likely to develop mental 
health problems compared to their counterparts from more advantaged 
backgrounds (Reiss, 2013). The association between socioeconomic in
dicators and mental health problems was observed in all age groups, 
even in early childhood, with the strength of the effect varying with age. 
Multiple dimensions were examined, including income, relative 
poverty, welfare benefit receipt, social class, parental educational 
attainment, and parental occupational status, with the latter two 
emerging as the strongest predictors of mental health problems among 
the pediatric population. Recent studies have further shown that other 
socioeconomic dimensions, such as food insecurity, unemployment, 
migration and belonging to racial/ethnic minority groups, were inde
pendently associated with disparities in child mental health and quality 
of life (Barbieri et al., 2022; Ravens-Sieberer et al., 2022; Xiao et al., 
2022). However, existing research has largely overlooked the intricate 
complexities that arise from the intersections of multiple sociodemo
graphic dimensions (Dineen et al., 2022; Reiss, 2013). 

To our knowledge, in the pandemic context no study has assessed 
mental health inequalities among children and adolescents using an 
intersectional approach. Pre-pandemic, Kern et al. examined the inter
play between immigration background, socioeconomic status, and 
gender on mental well-being across 33 European countries, using data 
from the cross-national 2017/2018 Health Behaviour in School-aged 
Children study (11-, 13-, and 15-year-old adolescents) (Kern et al., 

2020). These factors only explained a modest fraction of variations in 
mental well-being. However, across all countries, members of any of the 
disadvantaged social groups had higher life dissatisfaction and psycho
somatic complaints, in comparison to adolescents from advantaged 
groups, with no evidence for intersectional effects. Using a similar 
analytical approach based on the Add Health longitudinal survey 
(United States, last wave in 2008), Evans et al. showed meaningful 
between-strata inequalities in depression throughout adolescence and 
young adulthood (age range 11–34 years old), with women, racia
l/ethnic minorities, immigrants, and low-income strata experiencing 
elevated depression scores, adjusting for age (Evans & Erickson, 2019). 

Intersectional inequalities during the third national lockdown have 
recently been reported in young adults (19–21 and 31 years old) from 
two British cohorts (Moreno-Agostino et al., 2023). Our results are in 
line with these findings, and further suggest that some patterns seem 
specific to the pediatric population. Indeed, some age-specific differ
ences related to developmental stages are expected (Rider et al., 2021), 
such as a poorer mental health with increasing age (Thorisdottir et al., 
2021). Gender-dependent variations in mental health emerge over time 
(Martel, 2013; Panchal et al., 2021), in particular during adolescence 
due to rapid biological and social changes. Inequalities are largely 
shaped by the family environment starting in early childhood (Cotton & 
Shim, 2022), with an interplay between pre-existing factors with a 
sustained impact (e.g., parental education) and factors potentially 
exacerbated by the pandemic (e.g., financial hardship). Interestingly, 
our findings are from a high-income country with universal health 
coverage and a relatively generous welfare system. Further, Geneva 
(Switzerland) was largely hit by the pandemic (Zaballa et al., 2023), but 
implemented relatively light restrictions, and limited school closures to 
the first wave (from March to May 2020). We did not identify a major 
impact of immigrant background on most outcomes. This could be 

Table 3 
Logistic MAIHDA model results for the subscales of health-related quality of life and mental health difficulties.   

Health-related quality of life (PedsQL) Mental health difficulties (SDQ)  

Poor physical HRQoL (n =
1961) 

Poor psychosocial HRQoL (n 
= 1961) 

Internalizing problems (n 
= 1998) 

Externalizing problems (n 
= 1998) 

Poor prosocial behavior (n 
= 1998)  

Estimate (95%CrI) Estimate (95%CrI) Estimate (95%CrI) Estimate (95%CrI) Estimate (95%CrI) 
Simple intersectional model 
Random-effects 
Between-stratum 

variance 
1.03 (0.44–2.03) 0.37 (0.15–0.72) 0.59 (0.13–1.26) 0.32 (0.03–0.89) 0.54 (0.14–1.11) 

VPC (%) 23.4 (11.8–38.2) 10.0 (4.3–18.0) 14.7 (3.8–27.7) 8.6 (0.8–21.4) 13.8 (4.1–27.0) 
Intersectional interaction model 
Fixed-effects odds ratios 
Sex 

Male Ref. Ref. Ref. Ref. Ref. 
Female 1.71 (0.83–2.92) 1.15 (0.83–1.49) 1.69 (0.88–2.73) 0.42 (0.25–0.66) 0.71 (0.41–1.10) 

Age (years) 
2–5 0.79 (0.34–1.53) 0.46 (0.29–0.69) 0.78 (0.28–1.67) 1.36 (0.74–2.33) 5.55 (2.81–9.99) 
6–11 Ref. Ref. Ref. Ref. Ref. 
12–17 1.58 (0.78–2.64) 1.27 (0.92–1.71) 1.91 (0.96–3.53) 0.62 (0.35–1.01) 1.99 (0.96–3.44) 

Immigrant background 
Swiss Ref. Ref. Ref. Ref. Ref. 
Non-Swiss 1.39 (0.75–2.30) 0.92 (0.67–1.22) 1.35 (0.71–2.58) 0.81 (0.47–1.26) 0.82 (0.47–1.26) 

Parental education 
High Ref. Ref. Ref. Ref. Ref. 
Low 1.64 (0.79–2.88) 1.08 (0.77–1.47) 2.01 (1.01–3.59) 1.45 (0.75–2.43) 1.23 (0.63–2.08) 

Financial situation 
Good Ref. Ref. Ref. Ref. Ref. 
Poor 2.65 (1.36–4.56) 2.10 (1.52–2.85) 1.53 (0.76–2.73) 1.74 (0.96–2.71) 1.10 (0.55–1.83) 

Random effects 
Between-stratum 

variance 
0.39 (0.01–1.19) 0.06 (0.00–0.22) 0.30 (0.001–1.0) 0.04 (0.001–0.27) 0.11 (0.001–0.44) 

VPC (%) 9.9 (0.2–26.6) 1.6 (0.04–6.4) 7.9 (0.03–23.6) 1.3 (0.01–7.6) 3.0 (0.02–11.9) 
PCV (%) 62.1% 84.9% 49.3% 86.0% 80.2% 
Bayesian DIC 886.63 1931.11 694.84 742.53 758.36 

CrI: Credible interval, DIC: deviance information criterion, HRQoL: health-related quality of life, PCV: proportional change in variance, PedsQL: Pediatric Quality of 
Life Inventory, SDQ: Strengths and Difficulties Questionnaire, VPC: variance partition coefficient. 
Numbers in bold are statistically significant. 
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explained by a particular migratory context in Geneva, with a large 
share of foreigners (41% of the cantonal population in 2022), who are 
frequently highly qualified because of the particular economic structure 
of the state, hosting a large number of international organizations and 
multinational companies, and favorable migrant health policies, ac
cording to the Migrant Integration Policy Index (MIPEX). (www.mipex. 
eu, 2023). 

Most mental health disorders start in childhood and adolescence 
(Hafstad & Augusti, 2021). By recognizing and addressing the diversity 
among children, it is possible to better understand their needs and 
provide targeted support to help them thrive. The discriminatory ac
curacy of our models indicates good to very good differentiation be
tween strata, except for mental health difficulties (poor), and 
externalizing problems (fair) (Axelsson Fisk et al., 2018). Along with the 
socio-demographic mapping of different mental health measures in our 
population, discriminatory accuracy is relevant to inform public policies 
and resource allocation (Persmark et al., 2019). To maximize effec
tiveness, interventions to address inequities in health-related quality of 
life should target specific intersectional strata involving adolescents and 
families with financial hardship. Poor discriminatory accuracy and 
limited predicted between-stratum variations were shown for mental 
health difficulties. This suggests that all social groups were susceptible 
to mental health difficulties, and that population-level strategies would 
be more appropriate. Therefore, a layered public health approach to 
address children’s and adolescents’ mental health could be considered, 
combining universal measures (universal screening, mental health 

promotion and prevention of mental health concerns, school-based 
mental health support for youth, political and economic measures to 
reduce poverty) and targeted interventions (screening high-risk pop
ulations, community-based parenting and family preventive in
terventions by providing tools to manage stress and challenges) (Rider 
et al., 2021). These principles align with the idea of proportionate uni
versalism aiming to reduce health inequalities and improve health and 
well-being for all (Marmot et al., 2010). 

4.3. Strengths and limitations 

A major strength of this work is the use of the recently developed 
MAIHDA approach to investigate health-related quality of life and 
mental health inequalities in an under-studied population drawn from a 
population-based study. We brought together several dimensions of 
identity and social experiences identified by the literature, namely sex, 
immigrant background, education and financial situation, and consid
ered age as an additional relevant factor due to the differences in ex
periences across age groups. This approach converges with the current 
movement toward precision public health, through improving the evi
dence base for health policy by increasing understanding of both health 
inequalities and individual heterogeneity (Persmark et al., 2019). 

Our results should be interpreted in the light of their limitations. Our 
cross-sectional data provide a snapshot of inequalities at one time-point, 
coinciding with the time when all restrictions were being progressively 
lifted in Switzerland. Our results may not be generalizable to other 

Table 4 
Sensitivity analysis showing the logistic MAIHDA model results after allocating all participants with missing data on financial situation to the poor or good financial 
situation group.   

Poor HRQoL (n =
2096) 

Poor HRQoL (n =
2096) 

Poor parent-reported 
mental health (n =
2142) 

Poor parent-reported 
mental health (n =
2142) 

Mental health 
difficulties (n = 2135) 

Mental health 
difficulties (n = 2135)  

Allocation to the poor 
financial situation 
group 

Allocation to the good 
financial situation 
group 

Allocation to the poor 
financial situation 
group 

Allocation to the good 
financial situation 
group 

Allocation to the poor 
financial situation 
group 

Allocation to the good 
financial situation 
group  

Estimate (95%CrI) Estimate (95%CrI) Estimate (95%CrI) Estimate (95%CrI) Estimate (95%CrI) Estimate (95%CrI) 
Simple intersectional model 
Random-effects 
Between- 

stratum 
variance 

0.67 (0.30–1.33) 0.67 (0.32–1.20) 1.02 (0.40–2.12) 0.95 (0.38–1.94) 0.09 (0.001–0.42) 0.11 (0.001–0.47) 

VPC (%) 16.8 (8.3–28.7) 16.6 (8.8–26.7) 22.8 (10.8–39.1) 21.6 (10.3–37.1) 2.7 (0.0–11.4) 3.1 (0.0–12.5) 
Intersectional interaction model 
Fixed-effects odds ratios 
Sex 

Male Ref. Ref. Ref. Ref. Ref. Ref. 
Female 1.26 (0.79–1.96) 1.32 (0.81–1.98) 1.17 (0.73–1.81) 1.21 (0.82–1.74) 0.73 (0.43–1.12) 0.73 (0.46–1.09) 

Age (years) 
2–5 0.71 (0.37–1.26) 0.68 (0.34–1.27) 0.36 (0.11–0.80) 0.36 (0.12–0.75) 1.60 (0.87–2.64) 1.60 (0.91–2.63) 
6–11 Ref. Ref. Ref. Ref. Ref. Ref. 
12–17 1.72 (1.02–2.73) 1.77 (1.08–2.83) 3.15 (1.86–5.05) 3.10 (1.98–4.79) 0.84 (0.46–1.35) 0.85 (0.50–1.32) 

Immigrant background 
Swiss Ref. Ref. Ref. Ref. Ref. Ref. 
Non-Swiss 1.36 (0.84–2.09) 1.38 (0.84–2.12) 0.75 (0.47–1.14) 0.74 (0.49–1.11) 0.69 (0.41–1.04) 0.67 (0.41–1.03) 

Parental education 
High Ref. Ref. Ref. Ref. Ref. Ref. 
Low 1.71 (1.04–2.66) 1.63 (0.99–2.55) 1.33 (0.79–2.11) 1.25 (0.76–1.88) 2.40 (1.36–3.85) 2.26 (1.33–3.46) 

Financial situation 
Good Ref. Ref. Ref. Ref. Ref. Ref. 
Poor 2.05 (1.27–3.20) 2.20 (1.35–3.42) 2.20 (1.38–3.49) 2.52 (1.58–3.78) 1.18 (0.69–1.84) 1.41 (0.82–2.22) 

Random effects 
Between- 

stratum 
variance 

0.29 (0.08–0.65) 0.27 (0.07–0.64) 0.13 (0.002–0.47) 0.05 (0.001–0.25) 0.06 (0.001–0.34) 0.05 (0.001–0.26) 

VPC (%) 7.9 (2.5–16.4) 7.4 (2.1–16.2) 3.6 (0.06–12.6) 1.4 (0.02–7.1) 1.8 (0.02–9.3) 1.4 (0.03–7.5) 
PCV (%) 57.5% 59.6% 87.4% 95.0% 31.5% 58.2% 
Bayesian DIC 1405.92 1406.15 984.93 981.75 829.14 827.51 

CrI: Credible interval, DIC: deviance information criterion, HRQoL: health-related quality of life, PCV: proportional change in variance, VPC: variance partition co
efficient. 
Numbers in bold are statistically significant. 
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pandemic periods, in particular lockdowns, or to other countries, but 
they provide important insights into the post-acute phase of the 
pandemic and help orient management strategies and political de
cisions. We will keep monitoring health-related quality of life and 
mental health in the cohort, and may cover this gap in the future by 
extending this approach to longitudinal data. Also, we could not directly 
assess pandemic-related evolutions in financial situation and outcomes, 
due to the lack of pre-pandemic data. Parent-reported outcome mea
sures may not be a perfect reflection of a child’s condition and should 
not be interpreted as a diagnosis of mental health. However, they are 
acceptable, well-validated and evidence-based screening tools, making 
them useful for population-based research studies (Anderson et al., 
2020). They can also be integrated into primary care practice, helping to 
reduce mental health stigma and providing a forum for families to 

discuss and obtain appropriate referrals whenever necessary. The 
number of participants in some minoritized strata (e.g., high education 
and financial hardship) was small. Even though MAIHDA models pro
vide conservative and reliable estimates for strata with small numbers 
via shrinkage (Evans & Erickson, 2019), this may have led to a lack of 
precision in estimates and ability to detect intersectional effects at some 
of these intersections which may be at risk. Sexual orientation may be an 
important factor to consider in future research on adolescents (Mor
eno-Agostino et al., 2023), but we did not take this dimension into ac
count as it was not relevant for younger children. As our sample was 
drawn from cantonal administrative registries, we could not include 
undocumented migrants who face substantially different structural is
sues and usually experience more mental health difficulties. Finally, we 
cannot exclude a self-selection bias, with eligible families refusing to 

Fig. 2. Social stratum-specific predicted proportions of health-related quality of life (left), parent-reported poor mental health (center) and mental health difficulties 
(right) 
Interpretation: This figure shows the stratum-specific predicted probability of each outcome obtained from the corresponding simple intersectional models. 
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Fig. 3. Estimated intersectional effects (stratum-level residuals) 
Interpretation: We present here strata-level residuals (attributable to intersectional interaction) and their corresponding 95% credible intervals for each stratum 
ranked from lowest to highest. Strata with significant intersectional effect (i.e., their 95% credible intervals do not overlap with 0) are highlighted in grey. 
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Fig. 4. Social stratum-specific predicted proportions of physical and psychosocial health-related quality of life (top panel) and estimated intersectional effects 
(stratum residuals - bottom panel). 
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participate because of language barriers (all questionnaires were only 
provided in French), low education level or low health literacy. 

5. Conclusion 

We found evidence of considerable differences in adverse outcomes 
across social strata, thereby increasing our understanding of the dy
namics of privilege and disadvantage that drive the production of health 

disparities in children and adolescents. If not properly addressed 
through policy and community-level interventions, the social crisis 
created by the COVID-19 pandemic may further increase health prob
lems and health inequalities in the medium and long term. Future 
research should shed light on psychological resources, resilience factors, 
and coping strategies that helped children, adolescents and families 
navigate the pandemic, and determine if they are socially patterned. 

Fig. 5. Social stratum-specific predicted proportions of externalizing problems, internalizing problems and prosocial behaviors (top panel) and estimated inter
sectional effects (stratum residuals - bottom panel). 
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