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Abstract

Aim This study analysed gender and socioeconomic (SE) inequalities in adolescent mental well-being in Barcelona, Spain,
using data from two cross-sectional waves (2016 and 2021), examining the potential impact of the COVID-19 pandemic
and considering pre-existing disparities. The research aimed to understand how these factors influenced mental well-being
at two time points, with a particular focus on intersecting vulnerabilities.

Subject and methods A repeated cross-sectional analysis was performed using data from the FRESC survey (students aged
13-16 years: 2016, N = 2274; 2021, N = 2179). Mental well-being was measured using the Warwick-Edinburgh Mental
Well-Being Scale (WEMWBS). Multivariate linear regressions accounted for individual- and school-level SE characteris-
tics, including clustering at the school level, and effect sizes (Cohen’s d) were used to assess changes over time. Analyses
included stratification by sex and exploration of collinearity among SE indicators.

Results Mental well-being scores were significantly lower in 2021 compared to 2016, with sharper reductions observed in
girls (effect size = —0.43, 95% CI —0.52 to —0.35) than in boys (-0.28, 95% CI —-0.36 to —0.19). Students from low SE back-
grounds and state schools experienced the steepest declines, particularly girls (adjusted p = —4.71, p < 0.001). By contrast,
immigrant students showed smaller differences between years, although they reported lower levels of well-being in both
waves.

Conclusion The study revealed persistent gender and SE inequalities in adolescent mental well-being, with notable declines
in 2021 coinciding with the aftermath of the COVID-19 pandemic. These findings emphasise the need for intersectional, gen-
der- and equity-sensitive strategies, particularly those addressing youth facing multiple and intersecting social disadvantages.
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Introduction
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molivell@aspb.cat Mental well-being in adolescence is crucial for individual
development and public health. It represents a positive state
essential for overall health, denoting mental health as the
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reflecting broader societal inequalities (Marmot 2005;
Compton and Shim 2015). This study builds on the WHO
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2010) and its adaptation to mental health during COVID-19
(Lotzin et al. 2020), and draws on intersectionality theory
(Crenshaw 1994; Bowleg 2012). Intersectionality recognizes
how gender, migration, and socioeconomic (SE) status inter-
act, especially during crises such as the COVID-19 pan-
demic (Bowleg 2020).

The pandemic exacerbated pre-existing trends of dete-
riorating adolescent mental well-being (Cosma et al. 2020;
Bitsko et al. 2022), driven by social inequities, economic
instability, and technological disruption (O’Reilly 2020;
Orben et al. 2020). Evidence shows unequal impact, with
girls, younger adolescents, and those in low SE status expe-
riencing greater harm (Gibson et al. 2021; Hartas 2021;
Schoon and Henseke 2022; JeriCek Klans¢ek and Furman
2023; Hoyt et al. 2023). Gender intersects with SE status and
migration background, compounding vulnerabilities (Kern
et al. 2020).

Although several studies have documented deteriorations
in adolescent mental well-being during the COVID-19 pan-
demic, few have used population-based data to assess tem-
poral changes before and after the pandemic in Southern
European urban settings. Moreover, most available studies
are based on a single cross-sectional wave and do not allow
for assessing social inequalities changes over time, particu-
larly with stratification by sex and consideration of school-
level indicators.

This study contributes to the existing literature by ana-
lysing two comparable, representative samples collected in
2016 and 2021 in Barcelona, applying an intersectional and
equity-focused approach. By including school socioeco-
nomic vulnerability and neighbourhood income as contex-
tual variables, it provides new insights into how structural
inequalities shape adolescent well-being across a syndemic
context.

The aim of this study was to investigate the 2016-2021
changes of gender and socioeconomic inequalities in the
mental well-being of adolescents in Barcelona, stratifying
according to sex.

Methods

This study employed a repeated cross-sectional analysis
(Pan 2021) based on data from two waves of the population-
based survey “Lifestyle Risk Factors in Secondary School
Students” (Factors de Risc en Estudiants de Secundaria,
FRESC, 2016 and 2021 editions), conducted by the Barce-
lona Public Health Agency and integrated in the Statistical
Plan of Catalonia. The survey included two representative
samples of 13 to 19-year-old high school students in Bar-
celona (Sanchez-Ledesma et al. 2021). A stratified random
sampling was used, with the classroom as the sample unit,
selected on the basis of the socioeconomic level of the
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neighbourhood where the school was located, its ownership,
and the district. An anonymous self-administered question-
naire collected data on various aspects of adolescent health,
well-being, and its social determinants (Sanchez-Ledesma
et al. 2021). The 2021 edition coincided with the third and
fourth COVID-19 waves in Barcelona (Worldometer 2023).
Data and results of the survey are publicly available (Bar-
celona Public Health Agency FRESC Survey Data Viewer:
https://www.aspb.cat/docs/fresc/).

According to the International Standard Classification of
Education 2011 (ISCED), in this study we included students
from ISCED 2 (13-16 years old) from the academic years
2015-16 (N = 2274) and 2020-21 (N = 2179). In Spain,
ISCED 2 is compulsory and universally covered, ensuring
that all adolescents within this age group have access to
education during these academic years, regardless of their
socioeconomic background.

Study variables

The outcome variable of our study was mental well-being
and it was assessed with the validated Warwick-Edinburgh
Mental Well-Being Scale (WEMWBS), scored from 14
(poorest mental well-being) to 70 (best) (Tennant et al.
2007). This scale has been adapted and validated for use
among Spanish students (Lopez et al. 2013; Castellvi et al.
2014). We excluded students lacking data on the WEMWBS
(2016 N = 55,2.4%; 2021 N =3, 0.1%).

As covariates of the study we measured both individual-
and school-level characteristics.

Individual co-variates included:

— Academic grade, categorised into ‘“2nd ESO”, which
is the 2nd year of Compulsory Secondary Education in
Spain (13-14 years old); and “4th ESO”, for the 4th year
(15-16 years old). Both grades are in ISCED 2.

[T3NT3

— Migratory background, categorized into “native®, “native

with immigrant parent(s)”, when the student was born in
Spain and the father and/or mother were born abroad, and
“immigrant”.

— Socioeconominc (SE) status (low/average/high) of

each adolescent, measured using the validated Family
Affluence Scale (FAS) (Currie et al. 2008). The 2016
survey used the FAS II version (Boudreau and Poulin
2009), while the 2021 survey used the FAS III (Hartley
et al. 2016). The FAS III expands upon the FAS II by
increasing the number of items from four to six, adding
questions about the number of bathrooms and including
tablets in the item about family computers, enhancing
sensitivity and cultural relevance for a more accurate
assessment of family SE status. The impact of this modi-
fication is discussed in more detail in the discussion.
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School co-variates included:

— School SE vulnerability, categorized into quartiles by
survey wave based on the ratio of students in a vulner-
able situation. Thus, Q4 included students from schools
with the highest percentage of students with SE vul-
nerability. SE vulnerability included indicators such
as social services records indicating vulnerability and
objective low SE status of the family, including receipt
of minimum income, child benefits, or free school meals
(Barcelona City Council 2023). We extracted these data
from the Register of Vulnerable Students, curated by the
Barcelona Education Consortium. Notably, it has been
described how vulnerability correlates with migratory
origin and school segregation (Bonal 2012; Bonal et al.
2019).

— School neighbourhood SE status, categorised in quartiles
by survey wave, with Q4 representing schools in the most
disadvantaged neighbourhoods. We used the Gross Dis-
posable Household Income (GDHI) index of the school
neighbourhood, which is a synthetic index presented in
the form of a ratio between the income of the area and
the average value for Barcelona as a whole (100). The
higher the value of the index, the greater the economic
capacity. We used the 2016 GDHI for the 2016 survey
(Barcelona City Council 2018) and 2019 GDHI for the
2021 survey (Barcelona City Council 2022) as this was
the latest update available. The 2016 index was based on
an indirect calculation method using five consumption
indicators and the 2019 one on a direct method based
on tax data at census section level. The new methodol-
ogy makes it possible to have a more direct empirical
basis and with standardised procedures. We extracted this
information from the Health and Policy Impact Observa-
tory of the Barcelona City Council.

— Type of school ownership, categorised into “public” or
“private”, with most private schools receiving public
funding and having heterogeneous enrolment fees.

Data Analysis

To stratify the analyses, we used the sex variable (girls/
boys), serving as a proxy for gender as health inequalities
are due to gendered experiences and their social and envi-
ronmental interactions (Rioux et al. 2022). Throughout the
manuscript, we use “sex’ to refer to the biological categori-
sation recorded in the survey and “gender” when discussing
the social roles and norms that shape health inequalities.
Sample characteristics stratified by sex were reported
as percentages for categorical variables and mean and
standard deviation (SD) for continuous variables. Descrip-
tive statistics of mental well-being across categories of all
study variables in each moment of time, stratified by sex,

were reported as mean, SD, and 95% confidence interval
of the mean. Statistical significance of the temporal differ-
ences on mental well-being were assessed with student’s
t-test for independent samples, and differences on mental
well-being between co-variate categories using student’s 7 or
ANOVA, depending on the number of categories. Statistical
significance was set at p value (p) < 0.05. For each group,
the effect size of the difference in mental well-being means
across time, and effect size of the difference by sex within
each year of assessment were measured with Cohen’s d (Coe
2002; Streiner and Norman 2012). Cut-offs for interpretation
of the magnitude of the effect sizes were: 0.2 (small), 0.5
(medium/moderate), 0.8 (large), and 1.2 (very large) (Cohen
2013).

Bivariate and multivariate associations of the co-variates
of interest and mental well-being were estimated using lin-
ear regression. Crude and adjusted P coefficients (af}) were
calculated with their 95% confidence intervals (95% CI).

Explanatory variables for multivariate models were
selected on the basis of their theoretical relevance to the
social determinants of adolescent mental well-being, sup-
ported by prior literature. Multiple models were tested to
evaluate consistency, collinearity, and parsimony, and the
final specification was chosen for its conceptual coherence
and explanatory power. To assess multicollinearity, we
calculated variance inflation factors (VIFs), all of which
were below 5, indicating no evidence of harmful collinear-
ity. Residual checks were conducted to confirm normality,
homoscedasticity, and linearity assumptions, with no major
violations observed. Interaction terms between key variables
(e.g. survey year and school socioeconomic status) were
explored but excluded due to lack of statistical significance.
We also tested interaction terms between sex, social deter-
minants, and survey year to assess potential intersectional
effects. Analyses were conducted using Stata version 17
(StataCorp 2023).

Results

Table 1 shows the distribution of key study variables across
sex and survey year. The average age of the overall sam-
ple was 14.3 years (SD 1.1). In both years, a little more
than half of the students were in 2nd ESO (51.7 and 51.3%
in 2016 and 2021, respectively). There was a decrease of
natives (from 68.1% to 63.4%) and immigrants (from 15.7%
to 11.5%) in favour of natives with an immigrant mum and/
or dad (from 15.1% to 20.7%) and missing data (from 1.0%
to 4.4%). There were notable changes in SE status: in 2016,
45.5% of students were at the high SE status level, which
decreased to 25.8% by 2021, while the low SE status level
increased from 13.0% to 17.9%. The average vulnerability
index was 0.11 (SD 0.11) in 2016 and 0.12 in 2021 (SD
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Table 1 Description of the samples. Girls and boys schooled in compulsory secondary education in Barcelona. FRESC waves 2016 and 2021

2016 sample variables % (n) % (n) % (n) p-value®
Total (n =2274) Girls (n =1092) Boys (n = 1182)
Age (mean [SD])b 14.4[1.2] 14.3[1.2] 14.411.2] 0.014
Academic grade
2" ESO 51.7 (1176) 52.1 (569) 51.4 (607) 0.720
4" ESO 48.3 (1098) 47.9 (523) 48.7 (575)
Migratory background
Native 68.1 (1549) 66.2 (723) 69.9 (826) 0.291
Native with immigrant parent(s) 15.1 (344) 15.8 (172) 14.6 (172)
Immigrant 15.7 (358) 16.9 (185) 14.6 (173)
Missings 1.0 (23) 1.1 (12) 0.93 (11)
Socioeconomic status (FAS) of the student
High 45.5 (1034) 44.6 (487) 46.3 (547) 0.777
Average 41.0 (932) 41.2 (450) 40.8 (482)
Low 13.0 (295) 13.6 (148) 12.4 (147)
Missings 0.6 (13) 0.6 (7) 0.5 (6)
Socioeconomic vulnerability of the school (mean [SD])P* 0.11 [0.11]
Q1 (most privileged) 26.6 (604) 27.3 (298) 25.9 (306) 0.668
Q2 23.9 (543) 23.4 (255) 24.4 (288)
Q3 26.0 (592) 26.7 (291) 25.5(301)
Q4 (most disadvantaged) 23.5 (535) 22.7 (248) 24.3 (287)
Neighbourhood socioeconomic status (GDHI) of the school (mean [SD]>* 110.8 [32.6]
Q1 (most privileged) 23.7 (538) 25.0 (273) 22.4 (265) 0.277
Q2 24.8 (563) 23.3 (254) 26.1 (309)
Q3 21.6 (490) 22.1 (241) 21.1 (249)
Q4 (most disadvantaged) 30.0 (683) 29.7 (324) 30.4 (359)
School ownership
Private 69.7 (1584) 67.7 (739) 71.5 (845) 0.048
State 30.3 (690) 32.3 (353) 28.5 (337)
Mental well-being (WEMWBS) (mean [SD])¢ 52.5[8.2] 50.8 [8.3] 54.0 [7.8] <0.001
2021 sample Total (n =2179) Girls (n =1062) Boys (n=1117)
Age (mean [SD])® 14.3 [1.1] 14.3 [1.1] 14.4[1.1] 0.443
Academic grade
2" ESO 51.3 (1117) 51.2 (544) 51.3 (573) 0.972
4" ESO 48.7 (1,062) 48.8 (518) 48.7 (544)
Migratory background
Native 63.4 (1382) 64.3 (683) 62.6 (699) 0.393
Native with immigrant parent(s) 20.7 (451) 20.3 (216) 21.0 (235)
Immigrant 11.5 (250) 11.7 (124) 11.3 (126)
Missings 4.4 (96) 3.7 (39) 5.1(57)
Student socioeconomic status (FAS)
High 25.8 (563) 25.6 (272) 26.1 (291) 0.250
Average 56.3 (1227) 57.8 (614) 54.9 (613)
Low 17.9 (389) 16.6 (176) 19.1 (213)
Missings 0.0 (0) 0.0 (0) 0.0 (0)
Socioeconomic vulnerability of the school (mean [SD])P¢ 0.12 [0.14]
Q1 (most privileged) 27.2 (593) 28.4 (302) 26.1 (291) 0.017
Q2 23.8 (518) 25.8 (274) 21.8 (244)
Q3 24.5 (534) 23.6 (251) 25.3 (283)
Q4 (most disadvantaged) 24.5 (534) 22.1 (235) 26.8 (299)
School neighbourhood socioeconomic status (GDHI) (mean [SD])P* 108.6 [36.4]
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Table 1 (continued)

2016 sample variables % (n) % (n) % (n) p-value®
Total (n =2274) Girls (n =1092) Boys (n = 1182)

Q1 (most privileged) 22.6 (493) 23.9 (254) 21.4 (239) 0.096
Q2 26.7 (582) 26.7 (282) 24.9 (300)
Q3 25.6 (558) 26.7 (283) 24.6 (275)
Q4 (most disadvantaged) 25.1 (546) 22.9 (243) 27.1 (303)

Type of school ownership
Private 71.6 (1561) 73.0 (775) 70.4 (786) 0.177
State 28.4 (618) 27.0 (287) 29.6 (331)

Mental well-being (WEMWBS) (mean [SD])¢ 49.4[9.3] 47.0 [9.2] 51.7 [8.8] <0.001

FRESC Factors de Risc a 1'Escola Secundaria survey; SD Standard deviation; FAS Family Affluence Scale; GDHI Gross disposable household

income; WEMWBS Warwick-Edinburgh Mental Well-Being Scale
# p value calculated by chi square test

® p value calculated by Mann-Whitney test

¢ mean calculated over schools

4 p value calculated by r-test

0.14), with 23.5% of students in the highest vulnerability
group (Q4) in 2016 and 24.5% in 2021, showing significant
differences by sex (girls 22.1%; boys 26.8%; p = 0.017).
School neighbourhood SE status (GDHI mean) was 110.8
(SD 32.6) in 2016 and 108.6 (SD 36.4) in 2021. Approxi-
mately 70% of adolescents attended privately owned school
in both survey years. Mental well-being (WEMWBS mean)
decreased from 52.5 (SD 8.2) in 2016 to 49.4 (SD 9.3) in
2021 with significant differences by sex in 2016 (girls 50.8
[SD 8.3]; boys 54.0 [SD 7.8], p < 0.001) and 2021 (girls
47.0 [SD 9.2]; boys 51.7 [SD 8.8], p < 0.001).

Table 2 shows the levels of mental well-being and its
effect size according to the different study groups and years.
We observed worse levels of mental well-being in 2021 com-
pared to 2016, in all categories studied, with an overall tem-
poral effect size of —0.43 (95% CI —0.52; —0.35) in girls and
—0.28 (95% CI —0.19; —0.36) in boys. Boys showed higher
levels of mental well-being, with a medium/moderate effect
size in sex differences of —0.40 in 2016 (95% CI —0.31;
—0.48) and —0.52 in 2021 (95%CI —0.44; —0.61). Regarding
the academic grade, only in 2016, we observed significantly
lower levels of mental well-being in 4th ESO compared to
2nd ESO, both in girls (50.1 vs 51.4; p = 0.010) and in boys
(53.5 vs 54.6; p = 0.022). Immigrants presented worse levels
of mental well-being in both years (p < 0.001), in both sexes,
especially in girls in 2021 (46.0, 95% CI 44.4-47.7). Except
for girls in 2016, in the bivariate analysis, we observed that
students with worse mental well-being attended more state
schools than private ones (boys in 2021: 50.6 vs 52.2; p =
0.008) with a moderate effect size in sex differences (0.53;
95% C10.44-0.61). In both 2016 and 2021, a social gradient
in mental well-being emerged by looking at the variables of

student SE status, school neighbourhood GDHI, and school
vulnerability index. Girls in low SE status, attending schools
with high SE vulnerability (Q4) and located in disadvan-
taged neighbourhoods (Q4 of GDHI) experienced the worst
levels of mental well-being in 2021, showing significant dif-
ferences compared to more privileged school contexts (SE
vulnerability of the school 46.2 [SD 8.9] vs 49.2 [SD 9.0]; p
< 0.001) and a medium/moderate effect size when compared
to boys (0.44, 95% CI 0.36-0.53).

Table 3 shows adjusted changes in mental well-being
according to the different groups in each studied year. In
multiple regression models, girls in 4th ESO (ap= —1.23; p
= 0.013) and immigrants (ap= —3.62; p < 0.001) showed the
greatest mental well-being decrease in 2016. We observed
a loss of these significant changes in 2021 for both sexes
in the adjusted models. We also did not observe significant
differences in school ownership in the adjusted models (e.g.
girls in 2021; state vs private schools: aff = 1.27; p = 0.07),
but in some groups in the bivariate analysis (see Supplemen-
tary Table). Except for girls in 2016, the rest of the low SE
status groups presented a significant worsening of mental
well-being compared to the high SE status, notably in boys
in 2016 (app = —3.44; p < 0.001). We observed significant
differences for girls attending schools with high SE vulner-
ability (for Q2 and Q3, not Q4) in 2021 (e.g. Q3 ap= —-2.5,
p = 0.007) and boys in 2016 (Q2 and Q4) (e.g. Q4 ap =
—1.82, p =0.01).

Table 4 presents the adjusted temporal changes in
socioeconomic inequalities in mental well-being. Across
all groups, we observed the greatest temporal deteriora-
tion of mental well-being in girls. There was a significant
difference in mental well-being scores between 2016 and
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Table 4 Multivariate analysis of changes 2016-2021 in socioeconomic inequalities in mental well-being among girls and boys schooled in com-

pulsary secondary education in Barcelona. FRESC waves 2016 and 2021

Variables

Girls Boys
afl 95% CI

p value af} 95% CI p value

Academic grade
2" ESO
4™ ESO
Migratory background
Native

Native with immigrant mum/dad —4.42 -6.18 -2.66 <0.001

Immigrant
Socioeconomic status (FAS) of the student

High

Average

Low
Socioeconomic vulnerability of the school

Q1 (most privileged)

Q2

Q3

Q4 (most disadvantaged)
School ownership

Private

State

-3.87 —-4.93 -2.81 <0.001
-3.08 —4.16 -2.00 <0.001

-2.31 -3.28 -1.34 <0.001
-1.24 =223 -0.25 0.014

-3.61 —-452 -2.70 <0.001 -1.73 -2.53 -0.92 <0.001
-247 —-423 -0.71 0.006

-1.66 -3.87 0.56 0.142 —-1.24 -335 087 0.25
-3.68 —4.95 -2.40 <0.001
-3.24 —430 -2.19 <0.001

-3.52 -5.67 —1.37 0.001

-229 -342 -1.16 <0.001
-1.70 -2.68 —0.72 0.001
-1.00 -3.04 1.03 0.331

-2.52 =392 -1.12 <0.001
-4.16 =5.76 -2.55 <0.001
-4.30 -5.87 -2.74 <0.001
-3.60 =524 -196 <0.001

-1.92 -3.16 -0.69 0.002
-1.24 -2.79 031 0.116
-2.37 =3.70 -1.03 0.001
-1.44 =297 0.09 0.065

-3.00 -3.90 -2.10 <0.001
-4.71 -6.19 -3.24 <0.001

-1.75 -2.56 —0.94 <0.001
-2.02 -3.40 -0.64 0.004

FRESC Factors de Risc a 'Escola Secundaria survey; af p coefficient adjusted for academic grade, migratory background, type of school owner-
ship, and socioeconomic vulnerability of the school; 95% CI 95% confidence interval; FAS Family Affluence Scale

2021 in both academic grades, with younger girls expe-
riencing the most pronounced decrease (afp= —3.87, p <
0.001). Native students and those with immigrant mum
and/or dad of both sexes showed significant mental well-
being worsening (e.g. native girls with immigrant mum/
dad ap = —4.42, p < 0.001). Conversely, no significant
changes were found in immigrant students (e.g. boys afj=
—1.24, p = 0.250). Both girls and boys in private and state
schools experienced mental well-being declines from 2016
to 2021, especially girls in state schools (ap= —4.71, p <
0.001). Among girls, mental well-being worsened simi-
larly across all SE vulnerability categories in 2021 com-
pared to 2016 (e.g. Q4 ap= —3.60, p < 0.001). For boys,
mental well-being deterioration was significant in Q1 and
Q3, but not in Q2 and Q4, the most disadvantaged group
(Q4 ap = —1.44, p = 0.065), although a worsening trend
is observed.

Additional analyses tested interactions between sex and
key social determinants (individual socioeconomic status,
school vulnerability, neighborhood socioeconomic status,
and migration background), none of which were statistically
significant (all p > 0.39). However, a significant interaction
between sex and survey year (F = 8.63, p = 0.004) indicated
that the decline in mental well-being between 2016 and 2021
was greater among girls.

Discussion

Our study shows significant changes in mental well-being
among adolescents in Barcelona between 2016 and 2021,
highlighting considerable gender and SE inequalities. The
results reveal a general decline in mental well-being after the
first epidemic waves of the COVID-19 pandemic across all
groups, with pronounced inequalities based on sex, migra-
tory background, and school socioeconomic characteristics.
Underprivileged groups, especially girls, exhibited worse
mental well-being levels in both years studied. While our
analyses did not find significant interactions between sex
and social determinants, indicating that these factors affect
boys and girls similarly, overall gender inequalities in mental
well-being persist, with girls consistently reporting lower
levels and experiencing greater declines over time.

The observed deterioration in mental well-being in a post-
pandemic context is consistent with literature describing
potential psychological impacts of prolonged social isola-
tion, disrupted routines, and heightened stress during the
pandemic (De Figueiredo et al. 2021; Kerekes et al. 2021).
Our findings indicate that the negative change in adolescent
mental well-being predates the pandemic, reflecting broader
societal issues such as economic instability and social ineq-
uities (Cosma et al. 2020; Orben et al. 2020).

@ Springer
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Beyond the direct effects of the pandemic, educational
measures implemented in Barcelona may have influenced ado-
lescent mental well-being. Remote learning during the lock-
down disproportionately affected students from disadvantaged
backgrounds, who had more limited access to digital devices,
private space, and adult support for learning—factors associ-
ated with increased stress and reduced emotional well-being
(Bonal and Gonzalez 2020). Although schools in Barcelona
were reopened in September 2020, as early as possible follow-
ing initial lockdown, with strong public health measures in
place, the school reopening itself was a policy aimed at reduc-
ing educational and social inequalities. However, the initial
phase of school closures and subsequent preventive measures,
such as class quarantines and intermittent disruptions, may
have contributed to the social gradient observed in mental
well-being (Gonzalez and Bonal 2021).

Our study found that girls reported lower levels of mental
well-being compared to boys, with the gender gap widen-
ing over time. This is consistent with prior research indicat-
ing that adolescent girls are more vulnerable to internalizing
behaviours and psychological distress (Campbell et al. 2021;
Hartas 2021). The COVID-19 pandemic may have contrib-
uted to the widening of this gap due to increased caregiving
responsibilities, heightened social media use, and significant
disruptions to their social networks (Hoyt et al. 2023). Similar
to other epidemics like Zika and Ebola, COVID-19 has inten-
sified gender inequalities, often referred to as “the shadow
pandemic”, highlighting the adverse impact of cultural forms
of patriarchy on youth (Mitchell and Smith 2020).

Immigrant adolescents, particularly girls, consistently
reported lower mental well-being compared to their native
peers in both 2016 and 2021. This is consistent with research
highlighting the unique challenges faced by immigrant
youth, including acculturation stress, discrimination, and
SE hardships (Kern et al. 2020). Notably, the worsening
mental well-being from 2016 to 2021 was more pronounced
among natives, contrary to previous research on the impact
of the COVID-19 pandemic (Pieh et al. 2022; Thomeer et al.
2023). While migration status has been identified as a risk
factor for mental health problems during the pandemic (Pieh
et al. 2022), other studies suggest that ethnic minority stu-
dents may exhibit greater resilience due to their exposure to
adversity (Barbayannis et al. 2022).

Lower SE status and high SE vulnerability were strongly
associated with poorer mental well-being in both 2016 and
2021. Adolescents from low SE status backgrounds, espe-
cially girls, exhibited significantly lower mental well-being
scores, underscoring the impact of SE inequalities on men-
tal health and reinforcing the role of the social context and
local environment in shaping adolescent mental health.
This aligns with studies showing how financial stress, lack
of resources, and limited access to supportive environments
contribute to adverse mental health outcomes (Marmot

@ Springer

2005; Compton and Shim 2015). These findings support
the need for community and school-based interventions to
enhance supportive environments and resources for adoles-
cents (Bonal 2012; Bonal et al. 2019).

The mental well-being deterioration between 2016 and
2021 affected all groups of girls. Boys from low SE status
background did not experience as pronounced deterioration in
mental well-being, following a pattern similar to that observed
for immigrants. Healthy behaviours are perceived as more nor-
mative for the upper-middle class, leading to increased inten-
tions to engage in them (Blondé et al. 2022). Therefore, we
hypothesize that the deprivation of healthy activities, such as
physical exercise, during the COVID-19 pandemic may have
caused more discomfort in more privileged boys. Additionally,
disruptions in resources and support networks that historically
benefited privileged groups might have exacerbated the decline
in mental well-being, which could help explain the observed
decline in mental well-being among girls, regardless of their
SE vulnerability level. Other findings suggest that students
with high stress levels and a history of adversity may experi-
ence a less pronounced impact on their mental health during
challenging periods like the COVID-19 pandemic (Barbayan-
nis et al. 2022). This aligns with a systematic review indicating
that students with pre-existing mental health issues or trauma
history may have developed coping mechanisms or resilience,
mitigating the impact of new stressors encountered during aca-
demic life (Campbell et al. 2022).

From an intersectional perspective, our analysis revealed
that mental well-being is influenced by the interplay of mul-
tiple social identities, including sex/gender, SE status, and
migratory background. This highlights the compounded dis-
advantages faced by adolescent girls from low SE status and
immigrant backgrounds, necessitating multifaceted interven-
tion strategies (Crenshaw 1994; Bowleg 2020). Other studies
have also identified significant inequities cutting across vari-
ous intersecting social identities among youth (Hoyt et al.
2023; Moreno-Agostino et al. 2024).

Our study underscores the importance of addressing
social determinants of health to mitigate the decline in ado-
lescent mental well-being. Public policies are needed to
change the disadvantaged situations of groups experienc-
ing inequalities in health. Gender-sensitive and culturally
tailored interventions are crucial to address the specific
needs of vulnerable groups. Additionally, efforts to reduce
SE inequities and enhance community support systems are
vital for promoting equitable mental health outcomes.

Limitations and strengths

The findings are constrained by the construct of mental well-
being itself, which does not necessarily reflect mental ill-
ness. This distinction is crucial as mental well-being, though
indicative of broader psychological health, may not directly
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capture clinical conditions such as depression or anxiety.
Our study used sex, as recorded in the survey, as a proxy for
gender. This limits the ability to fully capture the influence
of socially constructed gender norms, roles, and identities on
adolescent mental well-being. Although the 2021 edition of
the FRESC survey included a self-identified gender variable,
it was not present in 2016, which precluded its use for tem-
poral comparisons. Future research should incorporate direct
measures of gender identity and expression to better inform
gender-sensitive and equity-focused public health strategies.

Additionally, the study was conducted in a single city,
Barcelona, which limits the generalizability of the findings
to other urban or rural settings. The data also only capture
one time point after the COVID-19 pandemic onset, hin-
dering our ability to assess long-term mental health trends
beyond the immediate impact of the crisis. This may over-
emphasise pandemic-related stressors and not account for
other structural factors affecting mental health over longer
periods.

The study’s cross-sectional design, based on data from
two waves of a survey, limits the ability to establish causal
relationships and track mental well-being trends over time.
While this restricts the depth of understanding on how men-
tal well-being evolves within individuals and communities
from different socio-demographic groups, the use of a pop-
ulation-based survey design still offers significant strengths.
Specifically, it allows for the capture of a broad range of
sociodemographic variables and self-reported measures of
mental health across diverse populations. Additionally, the
representativeness of the survey ensures that the findings can
be generalized to the broader adolescent population in Bar-
celona (Sanchez-Ledesma et al. 2022), providing valuable
insights for identifying changes and disparities in mental
health that can inform public health planning and policy-
making (Arias De La Torre et al. 2023). Future research
employing longitudinal designs and incorporating quali-
tative data with a mixed methods approach could provide
a deeper understanding of the complex interplay between
socio-demographic factors and mental health outcomes
among adolescents. The existing survey’s strength lies in
its ability to highlight critical inequalities and guide targeted
public health strategies, laying the groundwork for more
nuanced future studies.

Given the large number of statistical tests performed, the
potential for type I error inflation should be acknowledged.
However, no multiple comparison adjustment was applied,
as the analyses were exploratory and aimed at identifying
social patterns rather than making inferential claims.

There are limitations associated with the sequential use
of different versions of the FAS and GDHI index over time.
Specifically, the FAS used version II in 2016 and version I1I
in 2021. This change was motivated by growing evidence
that FAS II had lost discriminatory capacity in contexts with

higher levels of wealth or poverty, prompting the develop-
ment of FAS III with two additional elements (e.g. the num-
ber of bathrooms at home and the inclusion of tablets in the
question about family computers) to enhance sensitivity and
accuracy in assessing family affluence. Psychometric valida-
tion studies have shown that FAS III retains cross-cultural
and cross-time reliability in capturing a general affluence
factor (the FAS Development Study Group et al. 2016;
Currie et al. 2024; Brook et al. 2024). However, the shift
between versions introduces a measurement inconsistency
that must be acknowledged, as the socioeconomic classifica-
tion of adolescents is not directly equivalent across waves.
Similarly, for the GDHI index, the calculation method dif-
fered between the two years, but this resulted in minimal
changes in the categorisation of schools into quartiles. These
methodological adjustments were considered when inter-
preting the results and are essential for maintaining the rel-
evance and accuracy of health surveys (Cornelius and Aday
2013). However, the potential impact on data comparability
must be acknowledged. Therefore, comparisons of SE status
across waves should be interpreted with caution, and future
research could explore statistical harmonisation techniques
to assess longitudinal trends with improved comparabil-
ity. On the other hand, these updates can also enhance the
robustness of the findings by incorporating more compre-
hensive and updated measures, ultimately contributing to
the reliability and validity of the study’s outcomes (Streiner
et al. 2023).

Conclusions and recommendations

The study reveals a nuanced picture of the changes in
mental well-being inequalities among adolescents in Bar-
celona during the studied period. There was a notice-
able decline in mental well-being across all groups, par-
ticularly among girls. However, the reduction in mental
well-being was more pronounced among initially privi-
leged groups and not so evident for immigrants, which
might reflect different coping mechanisms or commu-
nity responses among marginalized and underprivileged
groups in the context of broader societal stressors such as
the COVID-19 pandemic. This suggests complex dynam-
ics are at play, where historical advantages may have
been compromised during the pandemic. Notably, girls
from low SE status experienced a significant reduction in
mental well-being, similar to their more privileged peers,
indicating persistent challenges in gender-based mental
health inequalities.

In view of these findings, we advocate for intersecto-
ral and intersectionality-informed strategies and actions
to promote mental health equity and equitable relation-
ships among students (Pérez et al. 2023; Forcadell-Diez
et al. 2023). International programmes like FRIENDS

@ Springer
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for Life (Higgins and O’Sullivan 2015) and Social and
Emotional Learning (SEL) initiatives, such as those pro-
moted by CASEL (Taylor et al. 2017), have demonstrated
effectiveness in enhancing emotional competence and
reducing anxiety. In Catalonia, updated professional roles
in school health promotion (Government of Catalonia
2024), the Mental Health National Pact (Department of
the Presidency, Governement of Catalonia 2023), and the
Mental Health Plan of Barcelona (Department of Mental
Health, Barcelona City Council 2023) highlight a growing
interdepartmental commitment to equity-oriented mental
health promotion. In particular, our findings support the
expansion of existing initiatives such as Salut i Escola,
the reinforcement of adolescent-focused community health
agents, and stronger school-social services partnerships
(Corominas et al. 2008). Moreover, the ASPB’s Strategic
Action Plan for Future Pandemic Preparedness explicitly
integrates an equity perspective into its community and
school-based mental health strategies (Pérez et al. 2024).

In line with the WHO’s Health in/for All Policies
framework, these recommendations emphasise the need
for coordinated, intersectoral strategies that integrate ado-
lescent mental health equity into policies across education,
social services, and health systems (WHO 2014, 2024). By
implementing, supporting, and evaluating these initiatives,
policymakers, educators, and public health professionals
can work together to mitigate mental health inequalities
and promote a healthier, more equitable future for all
adolescents.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10389-025-02573-3.
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