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Abstract

Background

Youth adversity (e.g., abuse and bullying victimisation) is robust risk factor for later mental
health problems (e.g., depression and anxiety). Research shows the prevalence of youth
adversity and rates of mental health problems vary by individual characteristics, identity or
social groups (e.g., gender and ethnicity). However, little is known about whether the impact
of youth adversity on mental health problems differ across the intersections of these charac-
teristics (e.g., white females). This paper reports on a component of the ATTUNE research
programme (work package 2) which aims to investigate the impact and mechanisms of
youth adversity on depressive and anxiety symptoms in young people by intersectionality
profiles.

Methods

The data are from 4 UK adolescent cohorts: HeadStart Cornwall, Oxwell, REACH, and
DASH. These cohorts were assembled for adolescents living in distinct geographical loca-
tions representing coastal, suburban and urban places in the UK. Youth adversity was
assessed using a series of self-report questionnaires and official records. Validated self-
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report instruments measured depressive and anxiety symptoms. A range of different vari-
ables were classified as possible social and cognitive mechanisms.

Results and analysis

Structural equation modelling (e.g., multiple group models, latent growth models) and muilti-
level modelling will be used, with adaptation of methods to suit the specific available data, in
accord with statistical and epidemiological conventions.

Discussion

The results from this research programme will broaden our understanding of the association
between youth adversity and mental health, including new information about intersectional-
ity and related mechanisms in young people in the UK. The findings will inform future
research, clinical guidance, and policy to protect and promote the mental health of those
most vulnerable to the negative consequences of youth adversity.

Introduction

Mental health problems, such as depression (e.g., low mood and irritability) and anxiety (e.g.,
worry and feeling on edge) affect up to 17% of young people in the UK, a figure that has been
steadily rising since 2004 [1]. In fact, up to 50% of mental health problems manifest by adoles-
cence [2], highlighting the importance of clinical and research efforts focused on this develop-
mental period. Youths experiencing depression and anxiety are more likely than their peers to
experience social exclusion and discrimination, which in turn can amplify the risk of self-harm
and suicide [3]. Against this background it is evident that tackling youth mental health is a
public health concern.

The prevalence and consequences of mental health problems vary significantly by individ-
ual-level demographic characteristics, identities and groups (referred to hereon in as individ-
ual characteristics), such as ethnicity, gender, socio-economic status [SES] and (innate)
neurodivergence (e.g., attention deficit hyperactivity disorder [ADHD]) [4-7]. For instance,
the rates of depressive and anxiety symptoms have been found to be over twice as high for
youths with low SES compared to those with higher SES [7]. Importantly, there is evidence to
suggest that the intersection of such characteristics are associated with greater mental health
problems (e.g., females from low SES backgrounds) [8] and as such, there is a need for these to
be systematically investigated.

Youth adversity is a robust risk factor for later mental and physical health problems [9, 10].
Youth adversity can be defined as stressful and in some cases traumatic experiences that occur
during childhood and/or adolescence [11]. Youth adversity is an umbrella term that covers tra-
ditionally defined “adverse childhood experiences” that are take place in the home (abuse,
neglect, parental mental illness and exposure to domestic violence [12]) as well as those that
can occur in other settings (e.g., bullying victimisation). Many of these experiences are poten-
tially preventable, providing policy makers, health, education and social care practitioners
opportunities for prevention and intervention [13, 14]. There is emerging evidence to suggest
that the prevalence of youth adversity varies by individual-level demographic characteristics [4,
15-17] and their intersection [18]. However, little is known about the role of intersectionality
in the relationship between youth adversity and mental health problems [19].
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The prevalence of youth adversity and mental health problems varies by geographical loca-
tions or ‘place’ across the UK [20, 21]. The degree of urbanicity (urban to rural), for instance,
has been linked to depression [22]. Place is important because it can create circumstances and
contexts of multiple disadvantage, from structural (e.g., access to health care), community
(e.g., crime) to personal levels [23]. Further investigation is needed to understand the magni-
tude of the association between youth adversity and mental health problems by place. Accord-
ing to theories of intersectionality, individual characteristics (e.g., gender, ethnicity,
neurodivergence, SES) not only reflect positions within societal and social hierarchies but also
that the intersection of these characteristics gives rise to unique social experiences in the con-
text of oppression and privilege [24, 25]. To understand the extent and ways in which intersec-
tionality profiles are associated with risk and resilience of psychopathology in the face of youth
adversity, it is crucial to include large diverse samples.

There is a large body of research focused on the protective effects of social and cognitive fac-
tors in the association between youth adversity and mental health in young people. Factors,
such as, social support (practical and emotional aid provided by friends and family) and attri-
butional style (attribution and interpretation of one’s experiences) have been shown to buffer
from depressive and anxiety symptoms in the face of youth adversity [16]. However, little is
known about whether these effects vary between groups based on individual characteristics
(e.g., gender) and the intersection of such (e.g., gender and SES). This area requires further
research attention before any conclusions can be drawn.

In this paper, we present a protocol as part of work package 2 of the ATTUNE project,
which aims to investigate youth adversity and mental health through an intersectionality lens,
using existing data from community cohorts in different UK geographical locations.

Research questions and hypotheses

ATTUNE is a multi-site study which aims to explore young people’s experiences and under-
standings of mental health and adversity using arts-based methods. In this protocol we present
work package 2, which is designed to explore the role and mechanisms of youth adversity on
mental health problems in young people by intersectionality profiles. Specifically, the work
package will address the following 4 research questions (RQ).

RQI. Does the prevalence of youth adversity, depressive and anxiety symptoms vary by
place?

Hypothesis: more youth adversity and depressive and anxiety symptoms will be observed in
inner-city locations compared with suburban and coastal places.

RQ2. To what extent does the association between youth adversity and depressive and anxi-
ety symptoms vary by intersectionality profiles?

Hypothesis: The magnitude of the association between youth adversity and depressive and
anxiety symptoms will be the greatest at the intersections of multiple disadvantaged social
positions (e.g., females, high neurodivergence, low SES, from ethnic minority backgrounds).

RQ3. To what extent do the developmental trajectories of depressive and anxiety symptoms
vary by youth adversity and intersectionality profiles?

Hpypothesis: Developmental trajectories will vary by youth adversity and intersectionality
profiles. It is expected that youth adversity compared to no youth adversity will be associated
with greater baseline as well as more stable/persisting depressive and anxiety symptoms over
time, and that there will be some degree of moderation by intersectionality profile.

RQ4. To what extent is the association between youth adversity and depressive and anxiety
symptoms mediated by social support and social cognitive factors? And does this vary by inter-
sectionality profiles?
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Hypothesis: the association between youth adversity and depressive and anxiety symptoms
will be mediated by social support and social cognitive factors. No predictions are made
regarding differences between intersectionality profiles.

Methods
Study design

Secondary statistical analysis of existing quantitative data drawn from cohort studies.

Cohorts

The research questions outlined earlier for the research programme will be addressed using 4
UK cohorts, each of which will be described below and summarised in Table 1.

HeadStart Cornwall cohort consists of over 12,000 young people aged between 11-16 years
from Cornwall, in the South West coast of England, UK [26]. This cohort has cross-sectional
and longitudinal data available. Pupils attending all state schools in Cornwall were invited to
participate, thus the sample size was not limited or predetermined. The study adopted a
school-based and parental opt-out approach for participant recruitment. This reduces poten-
tial bias associated with opt-in recruitment approaches and recruitment reliant on advertise-
ments in particular locations (physical and online). Year 7 pupils (aged between 11 and 12) at
the first wave of assessment in 2017 were followed longitudinally through to Year 12 (ages 16
and 17). Data was collected across 2017-2022. Data linkage is available for this cohort with the
National Pupil Database providing information about the child and their family’s background
and receipt of free school meals.

OxWell is an ongoing cross-sectional study, which had over 30,000 individuals that partici-
pated in 2021 [27]. Participants are aged between 8-18 years and have been recruited from
over 180 schools and Further Education Colleges in England, UK (Berkshire, Buckingham-
shire, Gloucestershire, Wiltshire, Bristol, South Somerset, and Liverpool) since 2019. All
schools (primary and secondary) and Further Education Colleges within the target counties
were invited to take part, and all pupils attending participating schools/colleges were invited to
participate. Therefore, the sample size was not limited or predetermined. Participant recruit-
ment was based on school-based and parental opt-out. For the purpose of this research pro-
gramme, only data from individuals aged 13-18-years will be analysed.

REACH [Resilience, Ethnicity and AdolesCent mental Health] is a longitudinal cohort
study based in London, UK [28]. Participants were recruited from 12 secondary schools from
two South London Boroughs, Lambeth and Southwark. The schools were selected to be repre-
sentative of the 38 mainstream schools in these boroughs based on ethnicity and socio-eco-
nomic status. Participants were recruited using a parental opt-out approach and were aged 11-
14 years at baseline in 2015 and were followed up 1 and 2 years later in the first phase of the
study. The cohort consists of over 4,000 young people. The sample size was determined by
power analysis calculations, based on hypothesised effect sizes, and accounting for both attri-
tion and inflation attributable to clustering within schools.

DASH [Determinants of Adolescent Social well-being and Health] Study is a longitudinal
cohort of over 6,500 youths aged between 11-13 years old at baseline recruited from 51 schools
from across London, UK, in 2003 [29]. To be eligible to take part, participants had to be in
Years 7 or 8 (aged between 11-13 years) attending a participating secondary school in the Lon-
don Boroughs of Brent, Croydon, Hackney, Hammersmith & Fulham, Haringey, Lambeth,
Newham, Southwark, Waltham Forest and Wandsworth. Boroughs and schools were specifi-
cally chosen to enable representation of individuals from ethnic minority groups from a range
of academic performance standards. DASH adopted a school-based and parental opt-out
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Table 1. Description of cohorts.

Cohort N Location Age Youth adversity | Depression | Neurodivergence SES Mechanisms Ethical approval
range measure and anxiety
measures
HeadStart | Over | Cornwall (coastal) 11-16 | 2 Scales: SDQ SDQ Receipt of free | - University
Cornwall | 12,000 years 1. Bullying emotional | hyperactivity/ school meals College London
victimisation problems inattention Ethics
SDQ item subscale subscale Committee (ref:
2. Family List- 8097/003)
range of
experience
including
o Child at risk of
sexual
exploitation
« Family
homelessness
» Exposure to
domestic violence
» Unmanaged
physical or mental
illness in the
household
OxWell Over | Berkshire, Sub- Short Child RCADS-25 | - 2 Self-report - University of
30,000 | Buckinghamshire, sample | Maltreatment items. Oxford Research
Gloucestershire, 13-18 | Questionnaire 1. Frequency of Ethics
Wiltshire, Bristol, years (excluding 1 item going to bed Committee (ref:
South Somerset, and relating to sexual hungry R62366)
Liverpool (urban abuse) 2. Degree of
and suburban) worry
concerned with
money to pay
for food and
living costs
REACH Over | London (urban) 11-14 | 4 Scales: GAD-7, SDQ 6 Self-report Social Support: Psychiatry,
4,000 years 1. Self-report SMFQ hyperactivity/ items: 1. Nursing and
adolescent- inattention 1. Free school | Multidimensional | Midwifery
appropriate Life subscale meals Scale of Perceived | Research Ethics
Events Checklist 2. Number of | Social Support (12 | Subcommittee,
2.9 items rooms in house | item) King’s
assessing school 3. Have your 2. Self-report items | College London
exclusions, own bedroom | on help-seeking (ref:15/162320)
receiving foster 4. Family car from professionals
care and ownership and perceived
homelessness. 5.Ownership | quality of social
3. Bullying of electronic relationships
victimisation devices Cognitive factors:
SDQ item 6. Been on 1. CCSC
4. Revised Olweus holiday in the | 2. CASQ-R
Bully/Victim past 12 months | 3. CAMM
Questionnaire
(Continued)
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Table 1. (Continued)

Cohort N

DASH Over
6,500

London (urban)

Youth adversity | Depression | Neurodivergence SES Mechanisms Ethical approval
range measure and anxiety
measures

Self-report items | SDQ SDQ A total Social support: The Multicentre
covering parental | emotional | hyperactivity/ disadvantage 1. Research Ethics
death, mental and | problems inattention score— Multidimensional | Committee and
physical illness, subscale subscale calculated by Scale of Perceived | NHS Local
foster care, the sum of Social Support Research Ethics
separation from endorsement of | 2. Self-report items | Committees.
parents, 37 items
harassment and relating to
discrimination access to
due to gender, household
race, religion or provisions
other personal
characteristics
(e.g., physical
appearance).

Abbreviations: SDQ, Strengths and Difficulties Questionnaire; RCADS-25, Revised Child Depression and Anxiety Scale-25; GAD-7, Generalized Anxiety Disorder
Scale-7; SMFQ, Short version of the Moods and Feelings Questionnaire; CCSC, Children’s Coping Strategies Checklist; CASQ-R, Children’s Attributional Style
Questionnaire-Revised; CAMM, Child and Adolescent Mindfulness Measure.

https://doi.org/10.1371/journal.pone.0289438.t001

approach to recruiting participants. The cohort was followed up when they were aged 13-15
years, and a pilot follow-up was conducted at age 21-23 years [30].

Measures

Variables of interest for ATTUNE work package 2 were assessed using different instruments
in each cohort and are summarised in Table 1 and described in detail below.

Adverse childhood experiences. HeadStart Cornwall measured adverse experiences in
childhood and adolescence using two approaches. First, using a bullying victimisation self-
report item from the Strengths and Difficulties Questionnaire [SDQ] [31]: “Other children or
young people pick on me or bully me” which was rated on a 3-point Likert scale ranging from
“not true” to “certainly true”. Second, using data collected from the local government Support-
ing Families programme, covering a range of experiences which would mean that a child or
their family would engage with services. These include, risk of sexual exploitation, homeless-
ness, exposure to domestic violence and unmanaged physical or mental illness in the
household.

In Oxwell, experiences of youth adversity was indexed using 6 items from the Short Child
Maltreatment Questionnaire, excluding 1 original item relating to sexual abuse [32]. The ques-
tionnaire measures 6 forms of maltreatment covering abuse, neglect and the witnessing of
domestic violence. Respondents rate whether they have experienced each of these forms of
maltreatment, and the frequency (once or twice, many times).

REACH assessed youth adversity using the 16-item self-report adolescent-appropriate Life
Events Checklist [33]. Respondents rate whether they have experienced events including the
death of someone close, being the victim of a crime, parental separation, and the experience of
a serious accident or illness. A further 9 items were used to assess other forms of youth adver-
sity including school exclusions, receiving foster care, and homelessness. The bullying victimi-
sation SDQ item (as above) and the 4-item Revised Olweus Bully/Victim Questionnaire [34],
were used to assess bullying victimisation.
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In DASH, a series of self-report items covering a range of experiences and circumstances
were used to measure youth adversity. These include parental death, mental and physical ill-
ness, foster care, separation from parents, harassment and discrimination due to gender, race,
religion or other personal characteristics (e.g., physical appearance) [29].

Depressive and anxiety symptoms. HeadStart Cornwall and DASH: the emotional prob-
lems subscale of the SDQ [31] was used to measure symptoms of depression and anxiety. This

subscale consists of 5 items rated on 3-point Likert scale from “not true” to “certainly true”.

OxWell used the Revised Child Anxiety and Depression Scale (RCADS-25) [35]. The scale
has 25 items, which are rated on a 4-point Likert response scale (never, sometimes, often,
always).

REACH used 2 self-report instruments to measure depression and anxiety. The Short
Moods and Feelings Questionnaire was used to assess core depressive symptoms using 13 self-
report items rated on a 3-point Likert scale ranging from “not true” to “true” [36]. Anxiety was
measured using the 7-item Generalised Anxiety Disorder Scale-7 [37]. Participants are
required to rate the frequency of each of the symptoms ranging from “not at all” to “nearly
every day”.

ADHD traits as a measure of neurodivergence. HeadStart Cornwall, REACH, and
DASH: The SDQ hyperactivity/inattention subscale [31] was used to assess innate neurodiver-
gence (traits of ADHD). This subscale is comprised of 5 items rated on a 3-point Likert scale
from “not true” to “certainly true”.

Socio-economic status. In HeadStart Cornwall receipt of free school meals will be used as
a proxy for SES. These data is drawn from official School Census records.

OxWell measured SES using 2 questions. The first question is: “Some young people go to

school or to bed hungry because there is not enough food at home. How often does this hap-
pen to you?”, the frequency of which is rated using 4 options ranging from “not at all” to
“everyday”. The second question is: “To what extent do you worry about having enough
money to pay for food or living costs?”, rated on a 5-point Likert scale ranging from “not at
all” to “extremely worried”.

REACH assessed SES using a series of self-report items covering free school meals, size of
family home (number of bedrooms, participant having their own room), family car ownership,
ownership of electronic devices (laptop, tablet), and holidays in the last year [28].

In DASH, a total disadvantage score was calculated using the sum of endorsement of 37
items relating to access to household provisions, for example, “Does your family have a gar-
den?”, and “Do you have your own bedroom?”.

Social support. REACH and DASH used the Multidimensional Scale of Perceived Social
Support to assess social support [38]. This instrument consists of 12 items rated on a 5-point
Likert scale (from “strongly disagree” to “strongly agree”) and covers support received from

family, friends and significant others. DASH also used a series of self-report items to assess a
range of experiences that could be classified as social support. These covered engagement with
religious groups (e.g., church attendance), support from family, frequency of family activities,
support/relationship with parents, engagement in recreational activities (e.g., sports). Addi-
tionally, REACH enquired about help-seeking from a range of professionals [39] and quality
of social relationships using self-report items.

Cognition. REACH used 3 instruments to measure aspects of social cognition. First is the
Children’s Coping Strategies Checklist [CCSC] [40]. Twenty-six items were extracted from the
original CCSC to assess four types of coping: distraction, support seeking, active, and avoidant.
Each item was rated on a 4-point Likert scale ranging from “never” to “most of the time”.

Second, the Children’s Attributional Style Questionnaire-Revised (CASQ-R) containing 24
items to assess children’s attributional style [41]. The questionnaire consists of 12 positive
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(e.g., “you make a new friend”) and 12 negative events (e.g., “you break a glass”), each followed
by 2 possible causes for the event, varying on one of three dimensions of attributional style
(internal versus external, stable versus unstable, and global versus specific).

Third, the Child and Adolescent Mindfulness Measure (CAMM) containing 10 items to
measure dimensions of mindfulness (e.g., “I push away thoughts that I don’t like”) [42]. Each
item was rated on a 5-point Likert scale ranging from “never true” to “always true”.

Ethical considerations

Participants from all cohorts provided consent (or assent and parental consent if aged 16 years
or younger). Ethical approval was obtained for all cohorts from various Ethics committees
across the UK, details of which are provided in Table 1. Cohort data used for this current pro-
gramme of research will be provided in an anonymised format.

Statistical analyses

The analyses that will be used to address each of the research questions for RQ2-4 are outlined
below, both from a structural equation modelling and a multilevel modelling approach, based
on the available data. Note that different research questions will be addressed with different
cohorts (see Table 1). For RQ1, which is focused on differences across cohorts in the preva-
lence of youth adversity as well as average levels of depressive and anxiety symptoms, descrip-
tive statistics will be presented for each cohort separately. Effect sizes of the differences
between the prevalence (youth adversity) and means (depressive and anxiety symptoms) for
the different levels of the demographic characteristics (e.g., low SES versus high SES) will be
reported. Linear regressions of the effects of youth adversity and the demographic characteris-
tics on depressive and anxiety symptoms will be conducted. Estimates will be compared across
cohorts to assess differences, and these will be treated as emergent analysis, with follow up
analysis conducted where needed, appropriate and possible.

Structural equation modelling. In the following models, group will be defined by inter-
sectionality profile (e.g., female, low SES and high ADHD traits). Clustering in the data will be
represented by dummy variables, entered into the model as covariates, and parameters con-
strained to equality across groups.

RQ2: A multiple group model of depressive and anxiety symptoms regressed on youth
adversity will be conducted. Preceding these regression analyses, measurement invariance of
depressive and anxiety symptoms will be assessed across intersectionality profiles.

RQ3: A conditional multiple group latent growth model of depressive and anxiety symp-
toms will be conducted, where the latent growth factors are regressed on youth adversity.
Depressive and anxiety symptoms total scores (at each time-point) will be treated as continu-
ous data.

RQ4: Multiple group mediation analysis will be conducted, where the social support vari-
ables are regressed on youth adversity, and depressive and anxiety symptoms are regressed on
social support.

Multilevel modelling. Where there are ~20 or more intersectionality profiles (e.g.,
female, low SES and high ADHD traits) a multilevel modelling framework will be used to
address the research questions. Specifically, multilevel analysis of individual heterogeneity and
discriminatory accuracy (MAIDHA) will be used to model intersectionality profiles at the
strata (cluster) level [43]. In these analyses, intersectionality profiles will not be treated as a
grouping variable but as a strata-level variable. Youth adversity, as well as the individual-level
characteristics contributing to the intersectionality profiles will be entered as main effects, and
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residual-level variation will be considered to reflect the intersection of the individual-level
characteristics.

Inference criteria. Effect sizes will be reported, and p-values for estimated regression
parameters will be corrected for multiple testing using the false discovery rate method, where
appropriate [44] for comparing multiple conditions within the same hypothesis. The Bayesian
information criterion (BIC) will be the primary criterion for comparing the fit of non-nested
models, as well as the Akaike information criterion (AIC). For non-saturated models, the com-
parative fit index (CFI), standardised root mean square residual (SRMR), and root mean
square error of approximation (RMSEA) values will be used to assess model fit. CFI > .95,
SRMR < .06, and RMSEA < .08 will broadly be considered to indicate acceptable fit [45]. For
multilevel models, the variance partition coefficient will be used to assess effects at the (strata)
residual level of intersectionality.

Missing data. Where dependent data is continuous, missing data will be assumed to be
missing at random and will be accommodated using full information maximum likelihood
estimation. Where dependent data is ordered categorical, pairwise present data will be used,
with weighted least squares estimation. Listwise deletion will be applied for missing covariate
data and will be accompanied by sensitivity analyses using imputation where possible.

Status and timeline

The development work for this research programme is mature and almost complete. It covers
statistical analysis plans (as outlined above) and mapping of papers to determine the publica-
tion strategy for the results. It is anticipated that the core data analysis will be undertaken and
completed between 2023-2024. ATTUNE Young People’s Advisory Groups [YPAGS] have
been consulted regarding the conceptualisation of variables to develop analysis plans and are
booked at several points during that period. The goal will be to disseminate the findings as
they become available (including scientific article publication) rather than solely at the end of
this period. Pre-registration of the work will be submitted individually by research question/
cohort.

Discussion

The aim of work package 2 in the ATTUNE project is to explore the role of intersectionality in
the association between youth adversity and mental health in young people, including the
examination of social and cognitive mechanisms. To date, research has primarily focused on
the variations between groups based on individual characteristics (e.g., gender or ethnicity),
but less so on their intersections (e.g., gender and ethnicity) in relation to the prevalence of
and the strength of association between youth adversity and mental health problems [8].
Focusing on intersectionality in ATTUNE work package 2 will provide new insights into spe-
cific groups that may benefit most from prevention and intervention efforts, potentially
enhancing both the efficacy and efficiency of such work.

The planned research programme has several methodological strengths, including the large
sample sizes and diverse geographical locations across the UK in the cohorts studied. However,
there are also several methodological limitations that should be anticipated and considered
when undertaking this work and interpreting the results. Firstly, the majority of the data that
will be analysed are derived from self-report instruments. Although such instruments have
been shown to be reliable sources of information, particularly in terms of assessing internal
and mood states (e.g., depression and anxiety) [46], they are also associated with some biases,
especially with regards to reporting experiences of youth adversity. For example, inaccuracies
in the data obtained from self-report youth adversity questionnaires may arise due to normal
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forgetting, current mood, and factors such as infantile and traumatic amnesia [47, 48]. Never-
theless, self-report measures have been reported to exhibit very good reliability and validity,
even in clinical samples [49]. Moreover, not all data that will be analysed as part of this
research programme are subject to such biases, as some are drawn from official records of
youth adversity [26].

Another key limitation that should be considered is the lack of consistency in assessments
across the cohorts used here. Consequently, any observed differences in results may be due to
variations in assessment methods employed by each cohort, rather than factors such as place
or other factors of interest (e.g., different intersectionality profiles). Thus, caution must be
taken when interpreting the findings.

Youth involvement

Consultation with YPAGs convened by the wider ATTUNE project will be undertaken
throughout the work package’s life cycle. Discussion and feedback with the YPAGS have
already been provided regarding conceptualisation of youth adversity. Plans are in place to
work with the YPAGS with regards to the interpretation of results for each of the research
questions, and identification of social and cognitive mechanisms. Feedback on dissemination
plans will also be sought from the YPAGS.

Dissemination plans

The findings from this work package will be disseminated through multiple channels, specifi-
cally targeting a diverse range of stakeholders. The team will leverage the extensive network
established for the ATTUNE project, which includes charities (focused on youth mental health
and support for victims of youth adversity), policymakers, mental health practitioners, and
professionals working with young people. A central aspect of ATTUNE is the involvement and
representation of youth voices in all aspects of the project. Guidance on effectively reaching
this diverse audience will be sought from the ATTUNE research collaboration network. Key
communication channels for dissemination will include peer- reviewed journal articles, con-
ference presentations, lay summaries, social media posts (e.g., twitter) and public engagement
events.

Summary

This extensive research programme will explore the role of intersectionality on the association
and (social and cognitive) mechanisms between youth adversity and mental health problems
in young people living across the UK. The anticipated novel findings will not only broaden our
understanding of the influence of youth adversity on mental health outcomes in different
groups, but will have important clinical implications, which may help identify those at greatest
risk of poor mental health and thus, those who may benefit most from intervention efforts.

Supporting information

S1 Checklist. STROBE statement—checklist of items that should be included in reports of
observational studies.
(DOCX)

Author Contributions

Conceptualization: Georgina Mayling Hosang, Laura Havers, Ruichong Shuai, Peter Fonagy,
Mina Fazel, Craig Morgan, Alexis Karamanos, Kamaldeep Bhui, Sania Shakoor.

PLOS ONE | https://doi.org/10.1371/journal.pone.0289438  August 31, 2023 10/13


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0289438.s001
https://doi.org/10.1371/journal.pone.0289438

PLOS ONE

Protocol for secondary data analysis of youth adversity and mental health in the context of intersectionality

Data curation: Alexis Karamanos.
Formal analysis: Laura Havers, Paul McCrone, Melanie Smuk, Sania Shakoor.

Funding acquisition: Peter Fonagy, Mina Fazel, Craig Morgan, Daisy Fancourt,
Paul McCrone, Kamaldeep Bhui, Sania Shakoor.

Methodology: Georgina Mayling Hosang, Peter Fonagy, Mina Fazel, Craig Morgan,
Alexis Karamanos, Daisy Fancourt, Kamaldeep Bhui, Sania Shakoor.

Project administration: Georgina Mayling Hosang, Laura Havers, Ruichong Shuai,
Alexis Karamanos, Kamaldeep Bhui, Sania Shakoor.

Resources: Alexis Karamanos.
Writing - original draft: Georgina Mayling Hosang, Laura Havers, Sania Shakoor.

Writing - review & editing: Georgina Mayling Hosang, Laura Havers, Ruichong Shuai,
Peter Fonagy, Mina Fazel, Craig Morgan, Daisy Fancourt, Paul McCrone, Melanie Smuk,
Kamaldeep Bhui, Sania Shakoor.

References

1. Digital NHS. Mental health of children and young people in England 202. Wave 2 follow-up to the 2017
survey. NHS choices [Internet]. [cited 2021]. Available from: https:/digital.nhs.uk/data-and-information/
publications/statistical/mental-health-of-children-and-young-people-in-england/2021-follow-up-to-the-
2017-survey.

2. Caspi A, Houts RM, Ambler A, Danese A, Elliott ML, Hariri A, et al. Longitudinal Assessment of Mental
Health Disorders and Comorbidities Across 4 Decades Among Participants in the Dunedin Birth Cohort
Study. JAMA Netw Open. 2020; 3(4):e203221. Epub 2020/04/22. https://doi.org/10.1001/
jamanetworkopen.2020.3221 PMID: 32315069; PubMed Central PMCID: PMC7175086.

3. World Health Organization. Adolescent mental health Internet [cited 2021]. Available from: https://www.
who.int/news-room/fact-sheets/detail/adolescent-mental-health.

4. Hyde JS, Mezulis AH. Gender Differences in Depression: Biological, Affective, Cognitive, and Sociocul-
tural Factors. Harvard Review of Psychiatry. 2020; 28(1):4—13. https://doi.org/10.1097/HRP.
0000000000000230 PMID: 31913978-202001000-00002.

5. Bailey RK, Mokonogho J, Kumar A. Racial and ethnic differences in depression: current perspectives.
Neuropsychiatric Disease and Treatment. 2019; 15:603-9. https://doi.org/10.2147/NDT.S128584
PMID: 30863081

6. Meinzer MC, Pettit JW, Viswesvaran C. The co-occurrence of attention-deficit/hyperactivity disorder
and unipolar depression in children and adolescents: A meta-analytic review. Clinical Psychology
Review. 2014; 34(8):595-607. https://doi.org/10.1016/j.cpr.2014.10.002 PMID: 25455624

7. LemstraM, Neudorf C, D’Arcy C, Kunst A, Warren LM, Bennett NR. A Systematic Review of Depressed
Mood and Anxiety by SES in Youth Aged 10—15 Years. Canadian Journal of Public Health. 2008; 99
(2):125-9. https://doi.org/10.1007/BF03405459 PMID: 18457287

8. Kern MR, Duinhof EL, Walsh SD, Cosma A, Moreno-Maldonado C, Molcho M, et al. Intersectionality
and Adolescent Mental Well-being: A Cross-Nationally Comparative Analysis of the Interplay Between
Immigration Background, Socioeconomic Status and Gender. Journal of Adolescent Health. 2020; 66
(6, Supplement):S12-S20. https://doi.org/10.1016/j.jadohealth.2020.02.013 PMID: 32446604

9. Bellis MA, Hughes K, Ford K, Ramos Rodriguez G, Sethi D, Passmore J. Life course health conse-
quences and associated annual costs of adverse childhood experiences across Europe and North
America: a systematic review and meta-analysis. The Lancet Public Health. 2019; 4(10):e517—e28.
https://doi.org/10.1016/S2468-2667(19)30145-8 PMID: 31492648

10. Hosang GM, Johnson SL, Kiecolt-Glaser J, Di Gregorio MP, Lambert DR, Bechtel MA, et al. Gender spe-
cific association of child abuse and adult cardiovascular disease in a sample of patients with Basal Cell
Carcinoma. Child Abuse & Neglect. 2013; 37(6):374-9. https://doi.org/10.1016/j.chiabu.2012.09.018.

11.  YoungMinds. Understanding Trauma and Adversity.

12. Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards V, et al. Relationship of Child-
hood Abuse and Household Dysfunction to Many of the Leading Causes of Death in Adults: The

PLOS ONE | https://doi.org/10.1371/journal.pone.0289438  August 31, 2023 11/13


https://digital.nhs.uk/data-and-information/publications/statistical/mental-health-of-children-and-young-people-in-england/2021-follow-up-to-the-2017-survey
https://digital.nhs.uk/data-and-information/publications/statistical/mental-health-of-children-and-young-people-in-england/2021-follow-up-to-the-2017-survey
https://digital.nhs.uk/data-and-information/publications/statistical/mental-health-of-children-and-young-people-in-england/2021-follow-up-to-the-2017-survey
https://doi.org/10.1001/jamanetworkopen.2020.3221
https://doi.org/10.1001/jamanetworkopen.2020.3221
http://www.ncbi.nlm.nih.gov/pubmed/32315069
https://www.who.int/news-room/fact-sheets/detail/adolescent-mental-health
https://www.who.int/news-room/fact-sheets/detail/adolescent-mental-health
https://doi.org/10.1097/HRP.0000000000000230
https://doi.org/10.1097/HRP.0000000000000230
http://www.ncbi.nlm.nih.gov/pubmed/31913978
https://doi.org/10.2147/NDT.S128584
http://www.ncbi.nlm.nih.gov/pubmed/30863081
https://doi.org/10.1016/j.cpr.2014.10.002
http://www.ncbi.nlm.nih.gov/pubmed/25455624
https://doi.org/10.1007/BF03405459
http://www.ncbi.nlm.nih.gov/pubmed/18457287
https://doi.org/10.1016/j.jadohealth.2020.02.013
http://www.ncbi.nlm.nih.gov/pubmed/32446604
https://doi.org/10.1016/S2468-2667(19)30145-8
http://www.ncbi.nlm.nih.gov/pubmed/31492648
https://doi.org/10.1016/j.chiabu.2012.09.018
https://doi.org/10.1371/journal.pone.0289438

PLOS ONE

Protocol for secondary data analysis of youth adversity and mental health in the context of intersectionality

13.

14.

15.

16.

17.

18.

19.

20.
21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

Adverse Childhood Experiences (ACE) Study. American Journal of Preventive Medicine. 1998; 14
(4):245-58. https://doi.org/10.1016/S0749-3797(98)00017-8.

Baldwin JR, Sallis HM, Schoeler T, Taylor MJ, Kwong ASF, Tielbeek JJ, et al. A genetically informed
Registered Report on adverse childhood experiences and mental health. Nature Human Behaviour.
2023; 7(2):269-90. https://doi.org/10.1038/s41562-022-01482-9 PMID: 36482079

Bhui K, Shakoor S, Mankee-Williams A, Otis M. Creative arts and digitial interventions as potential tools
in prevention and recovery from the mental health consequences of adverse childhood experiences.
Nature Communications. 2022; 13(1):7870. https://doi.org/10.1038/s41467-022-35466-0 PMID:
36550111

Dumornay NM, B.S.,, Lebois LAM, Ph.D.,, Ressler KJ, M.D., Ph.D.,, Harnett NG, Ph.D. Racial Dispari-
ties in Adversity During Childhood and the False Appearance of Race-Related Differences in Brain
Structure. American Journal of Psychiatry. 2023;180(2):127-38. doi: 10.1176/appi.ajp.21090961.
PubMed PMID: 36722118.

Schneider M, VanOrmer J, Zlomke K. Adverse Childhood Experiences and Family Resilience Among
Children with Autism Spectrum Disorder and Attention-Deficit/Hyperactivity Disorder. Journal of Devel-
opmental & Behavioral Pediatrics. 2019; 40(8). https://doi.org/10.1097/DBP.0000000000000703
PMID: 31335581

Walsh D, McCartney G, Smith M, Armour G. Relationship between childhood socioeconomic position
and adverse childhood experiences (ACEs): a systematic review. Journal of Epidemiology and Commu-
nity Health. 2019; 73(12):1087-93. https://doi.org/10.1136/jech-2019-212738 PMID: 31563897

Slopen N, Shonkoff JP, Albert MA, Yoshikawa H, Jacobs A, Stoltz R, et al. Racial Disparities in Child
Adversity in the U.S.: Interactions With Family Immigration History and Income. American Journal of
Preventive Medicine. 2016; 50(1):47-56. https://doi.org/10.1016/j.amepre.2015.06.013 PMID:
26342634

Assini-Meytin LC, Fix RL, Green KM, Nair R, Letourneau EJ. Adverse Childhood Experiences, Mental
Health, and Risk Behaviors in Adulthood: Exploring Sex, Racial, and Ethnic Group Differences in a
Nationally Representative Sample. Journal of Child & Adolescent Trauma. 2022; 15(3):833—45. https://
doi.org/10.1007/s40653-021-00424-3 PMID: 35958728

Baker C. Mental health statistics (England). 2021.

Lewer D, King E, Bramley G, Fitzpatrick S, Treanor MC, Maguire N, et al. The ACE Index: mapping
childhood adversity in England. Journal of Public Health. 2019; 42(4):e487-€95. https://doi.org/10.
1093/pubmed/fdz158 PMID: 31883007

Sampson L, Ettman CK, Galea S. Urbanization, urbanicity, and depression: a review of the recent
global literature. Current Opinion in Psychiatry. 2020; 33(3):233—44. https://doi.org/10.1097/YCO.
0000000000000588 PMID: 3204004 1-202005000-00010.

Weich S, Twigg L, Lewis G. Rural/non-rural differences in rates of common mental disorders in Britain:
Prospective multilevel cohort study. The British Journal of Psychiatry. 2006; 188(1):51—7. Epub 2018/
01/02. https://doi.org/10.1192/bjp.bp.105.008714 PMID: 16388070

Crenshaw K. Mapping the margins: Intersectionality, identity politics, and violence against women of
color. Stanford Law Review. 1991; 43(6):1241-300.

Bowleg L. The Problem With the Phrase Women and Minorities: Intersectionality—an Important Theo-
retical Framework for Public Health. American Journal of Public Health. 2012; 102(7):1267—73. https:/
doi.org/10.2105/AJPH.2012.300750 PMID: 22594719.

Deighton J, Lereya ST, Casey P, Patalay P, Humphrey N, Wolpert M. Prevalence of mental health prob-
lems in schools: poverty and other risk factors among 28 000 adolescents in England. The British Jour-
nal of Psychiatry. 2019; 215(3):565-7. Epub 2019/01/30. https://doi.org/10.1192/bjp.2019.19 PMID:
30698513

Mansfield KL, Puntis S, Soneson E, Cipriani A, Geulayov G, Fazel M. Study protocol: the OxWell school
survey investigating social, emotional and behavioural factors associated with mental health and well-
being. BMJ Open. 2021; 11(12):e052717. https://doi.org/10.1136/bmjopen-2021-052717 PMID:
34880020

Knowles G, Gayer-Anderson C, Blakey R, Davis S, Lowis K, Stanyon D, et al. Cohort Profile: Resil-
ience, Ethnicity and AdolesCent mental Health (REACH). International Journal of Epidemiology. 2022;
51(5):e303—e13. https://doi.org/10.1093/ije/dyac051 PMID: 35348706

Harding S, Whitrow M, Maynard MJ, Teyhan A. Cohort profile: The DASH (Determinants of Adolescent
Social well-being and Health) Study, an ethnically diverse cohort. International Journal of Epidemiology.
2007; 36(3):512—7. https://doi.org/10.1093/ije/dym094 PMID: 17664225

Harding S, Read UM, Molaodi OR, Cassidy A, Maynard MJ, Lenguerrand E, et al. The Determinants of
young Adult Social well-being and Health (DASH) study: diversity, psychosocial determinants and

PLOS ONE | https://doi.org/10.1371/journal.pone.0289438  August 31, 2023 12/13


https://doi.org/10.1016/S0749-3797(98)00017-8
https://doi.org/10.1038/s41562-022-01482-9
http://www.ncbi.nlm.nih.gov/pubmed/36482079
https://doi.org/10.1038/s41467-022-35466-0
http://www.ncbi.nlm.nih.gov/pubmed/36550111
https://doi.org/10.1176/appi.ajp.21090961
https://doi.org/10.1097/DBP.0000000000000703
http://www.ncbi.nlm.nih.gov/pubmed/31335581
https://doi.org/10.1136/jech-2019-212738
http://www.ncbi.nlm.nih.gov/pubmed/31563897
https://doi.org/10.1016/j.amepre.2015.06.013
http://www.ncbi.nlm.nih.gov/pubmed/26342634
https://doi.org/10.1007/s40653-021-00424-3
https://doi.org/10.1007/s40653-021-00424-3
http://www.ncbi.nlm.nih.gov/pubmed/35958728
https://doi.org/10.1093/pubmed/fdz158
https://doi.org/10.1093/pubmed/fdz158
http://www.ncbi.nlm.nih.gov/pubmed/31883007
https://doi.org/10.1097/YCO.0000000000000588
https://doi.org/10.1097/YCO.0000000000000588
http://www.ncbi.nlm.nih.gov/pubmed/32040041
https://doi.org/10.1192/bjp.bp.105.008714
http://www.ncbi.nlm.nih.gov/pubmed/16388070
https://doi.org/10.2105/AJPH.2012.300750
https://doi.org/10.2105/AJPH.2012.300750
http://www.ncbi.nlm.nih.gov/pubmed/22594719
https://doi.org/10.1192/bjp.2019.19
http://www.ncbi.nlm.nih.gov/pubmed/30698513
https://doi.org/10.1136/bmjopen-2021-052717
http://www.ncbi.nlm.nih.gov/pubmed/34880020
https://doi.org/10.1093/ije/dyac051
http://www.ncbi.nlm.nih.gov/pubmed/35348706
https://doi.org/10.1093/ije/dym094
http://www.ncbi.nlm.nih.gov/pubmed/17664225
https://doi.org/10.1371/journal.pone.0289438

PLOS ONE

Protocol for secondary data analysis of youth adversity and mental health in the context of intersectionality

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

health. Social Psychiatry and Psychiatric Epidemiology. 2015; 50(8):1173-88. https://doi.org/10.1007/
s00127-015-1047-9 PMID: 25861790

Goodman R. The Strengths and Difficulties Questionnaire: A Research Note. Journal of Child Psychol-
ogy and Psychiatry. 1997; 38(5):581-6. https://doi.org/10.1111/1.1469-7610.1997.tb01545.x PMID:
9255702

Meinck F, Steinert J, Sethi D, Gilbert R, Bellis M, Alink L, et al. Measuring and monitoring national preva-
lence of child maltreatment: a practical handbook. 2016.

Heubeck B, O’sullivan C. An Exploration into the Nature, Frequency and Impact of School Hassles in
the Middle School Years. Australian Psychologist. 1998; 33(2):130-7. https://doi.org/10.1080/
00050069808257394.

Olweus D. The revised Olweus bully/victim questionnaire: University of Bergen, Research Center for
Health Promotion; 1996.

Ebesutani C, Reise SP, Chorpita BF, Ale C, Regan J, Young J, et al. The Revised Child Anxiety and
Depression Scale-Short Version: Scale reduction via exploratory bifactor modeling of the broad anxiety
factor. Psychological Assessment. 2012; 24:833—45. https://doi.org/10.1037/a0027283 PMID:
22329531

Angold A, Costello EJ, Messer SC, Pickles A. Development of a short questionnaire for use in epidemio-
logical studies of depression in children and adolescents. International Journal of Methods in Psychiatric
Research. 1995; 5:237-49.

Spitzer RL, Kroenke K, Williams JW, Léwe B. A brief measure for assessing generalized anxiety disor-
der: The gad-7. Archives of Internal Medicine. 2006; 166(10):1092—7. https://doi.org/10.1001/archinte.
166.10.1092 PMID: 16717171

Zimet GD, Powell SS, Farley GK, Werkman S, Berkoff KA. Psychometric Characteristics of the Multidi-
mensional Scale of Perceived Social Support. Journal of Personality Assessment. 1990; 55(3—4):610—
7. https://doi.org/10.1080/00223891.1990.9674095 PMID: 2280326

Green H, McGinnity A, Meltzer H, Ford T, Goodman R. Mental health of children and young people in
Great Britain, 2004: Palgrave macmillan Basingstoke; 2005.

Ayers TS, Sandier IN, West SG, Roosa MW. A Dispositional and Situational Assessment of Children’s
Coping: Testing Alternative Models of Coping. Journal of Personality. 1996; 64(4):923-58. https://doi.
org/10.1111/j.1467-6494.1996.tb00949.x PMID: 8956518

Thompson M, Kaslow NJ, Weiss B, Nolen-Hoeksema S. Children’s Attributional Style Questionnaire—
Revised: Psychometric examination. Psychological Assessment. 1998; 10(2):166.

Greco LA, Baer RA, Smith GT. Assessing mindfulness in children and adolescents: development and
validation of the Child and Adolescent Mindfulness Measure (CAMM). Psychol Assess. 2011; 23
(3):606—14. Epub 2011/04/13. https://doi.org/10.1037/a0022819 PMID: 21480722.

Evans CR, Williams DR, Onnela J-P, Subramanian SV. A multilevel approach to modeling health
inequalities at the intersection of multiple social identities. Social Science & Medicine. 2018; 203:64-73.
https://doi.org/10.1016/j.socscimed.2017.11.011 PMID: 29199054

Benjamini Y, Hochberg Y. Controlling the False Discovery Rate: A Practical and Powerful Approach to
Multiple Testing. Journal of the Royal Statistical Society: Series B (Methodological). 1995; 57(1):289—
300. https://doi.org/10.1111/j.2517-6161.1995.tb02031 .x.

Lt Hu, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria
versus new alternatives. Structural Equation Modeling: A Multidisciplinary Journal. 1999; 6(1):1-55.
https://doi.org/10.1080/10705519909540118

Loeber R, Green SM, Lahey BB. Mental Health Professionals’ Perception of the Utility of Children,
Mothers, and Teachers as Informants on Childhood Psychopathology. Journal of Clinical Child Psychol-
ogy. 1990; 19(2):136-43. https:/doi.org/10.1207/s15374424jccp1902_5

Feldman-Summers S, Pope KS. The experience of "forgetting" childhood abuse: A national survey of
psychologists. Journal of Consulting and Clinical Psychology. 1994; 62:636-9. https://doi.org/10.1037//
0022-006x.62.3.636 PMID: 8063991

Lewis M. Memory and Psychoanalysis: A New Look at Infantile Amnesia and Transference. Journal of
the American Academy of Child & Adolescent Psychiatry. 1995; 34(4):405-17. https://doi.org/10.1097/
00004583-199504000-00007.

Hosang GM, Manoli A, Shakoor S, Fisher HL, Parker C. Reliability and convergent validity of retrospec-
tive reports of childhood maltreatment by individuals with bipolar disorder. Psychiatry Research. 2023;
321:115105. https://doi.org/10.1016/j.psychres.2023.115105 PMID: 36796256

PLOS ONE | https://doi.org/10.1371/journal.pone.0289438  August 31, 2023 13/13


https://doi.org/10.1007/s00127-015-1047-9
https://doi.org/10.1007/s00127-015-1047-9
http://www.ncbi.nlm.nih.gov/pubmed/25861790
https://doi.org/10.1111/j.1469-7610.1997.tb01545.x
http://www.ncbi.nlm.nih.gov/pubmed/9255702
https://doi.org/10.1080/00050069808257394
https://doi.org/10.1080/00050069808257394
https://doi.org/10.1037/a0027283
http://www.ncbi.nlm.nih.gov/pubmed/22329531
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/pubmed/16717171
https://doi.org/10.1080/00223891.1990.9674095
http://www.ncbi.nlm.nih.gov/pubmed/2280326
https://doi.org/10.1111/j.1467-6494.1996.tb00949.x
https://doi.org/10.1111/j.1467-6494.1996.tb00949.x
http://www.ncbi.nlm.nih.gov/pubmed/8956518
https://doi.org/10.1037/a0022819
http://www.ncbi.nlm.nih.gov/pubmed/21480722
https://doi.org/10.1016/j.socscimed.2017.11.011
http://www.ncbi.nlm.nih.gov/pubmed/29199054
https://doi.org/10.1111/j.2517-6161.1995.tb02031.x
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1207/s15374424jccp1902_5
https://doi.org/10.1037//0022-006x.62.3.636
https://doi.org/10.1037//0022-006x.62.3.636
http://www.ncbi.nlm.nih.gov/pubmed/8063991
https://doi.org/10.1097/00004583-199504000-00007
https://doi.org/10.1097/00004583-199504000-00007
https://doi.org/10.1016/j.psychres.2023.115105
http://www.ncbi.nlm.nih.gov/pubmed/36796256
https://doi.org/10.1371/journal.pone.0289438

