International Journal of

Environmental Research

and Public Health

Article

Local Landscapes, Evolving Minds: Mechanisms of
Neighbourhood Influence on Dual-State Mental Health
Trajectories in Adolescence

Christopher Knowles 1'*(, Emma Thornton 100, Kathryn Mills-Webb 1©J, Kimberly Petersen

Sanja Stojiljkovié 3

check for
updates

Academic Editor: Paul B. Tchounwou

Received: 22 April 2025
Revised: 12 June 2025
Accepted: 13 June 2025
Published: 17 June 2025

Citation: Knowles, C.; Thornton, E.;
Mills-Webb, K.; Petersen, K.; Marquez,
J.; Stojiljkovi¢, S.; Humphrey, N. Local
Landscapes, Evolving Minds:
Mechanisms of Neighbourhood
Influence on Dual-State Mental Health
Trajectories in Adolescence. Int. |.
Environ. Res. Public Health 2025, 22,
951. https://doi.org/10.3390/
ijerph22060951

Copyright: © 2025 by the authors.
Licensee MDP], Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license

(https:/ / creativecommons.org/
licenses /by /4.0/).

2 1

, Jose Marquez °,

and Neil Humphrey !

1 Manchester Institute of Education, The University of Manchester, Manchester M15 6]JA, UK;
emma.thornton@manchester.ac.uk (E.T.); kathryn.mills-webb@manchester.ac.uk (K.M.-W.);
jose.marquez@manchester.ac.uk (J.M.); neilL humphrey@manchester.ac.uk (N.H.)

2 School of Education, The University of Leeds, Leeds LS2 9]T, UK; k.petersen@leeds.ac.uk

Faculty of Philosophy, The University of Belgrade, 11000 Belgrade, Serbia; sanja.stojiljkovic@f.bg.ac.rs

Correspondence: christopher.knowles@manchester.ac.uk

Abstract: Neighbourhood variation in socioeconomic deprivation is recognised as a small
but meaningful determinant of adolescent mental health, yet the mechanisms through
which the effects operate remain poorly understood. This study used #BeeWell survey data
collected from adolescents in Greater Manchester (England) in 2021-2023 (life satisfaction:
N = 27,009; emotional difficulties: N = 26,461). Through Latent Growth Mixture Modelling,
we identified four non-linear trajectories of life satisfaction (Consistently High (71.0%),
Improving (8.7%), Deteriorating (6.3%), and Consistently Low (13.9%); entropy = 0.66) and
three non-linear trajectories of emotional difficulties (Low/Lessening (53.7%), Sub-Clinical
(38.3%), and Elevated /Worsening (8.0%); entropy = 0.61). Using a multi-level mediation
framework we assessed (1) whether neighbourhood deprivation predicted trajectory class
membership and (2) the extent to which effects of deprivation operate through aspects of
Community Wellbeing, as measured by the Co-op Community Wellbeing Index (CWI).
Greater deprivation increased the odds of following Deteriorating (OR = 1.081, [1.023, 1.12])
and Consistently Low (OR = 1.084, [1.051, 1.119]) life satisfaction trajectories and reduced
the odds of following a Sub-Clinical emotional difficulties trajectory (OR = 0.975, [0.954,
0.996]). Mediation analyses revealed that the effects of deprivation on Consistently Low
life satisfaction partially operate through Equality (ab = 0.016, [0.002, 0.029]) and Housing,
Space, and Environment (ab = —0.026, [-0.046, —0.006]). Further indirect effects were
observed for Housing, Space, and Environment, which reduced likelihood of Sub-Clinical
emotional difficulties for those living in deprived neighbourhoods (ab = —0.026, [-0.045,
—0.008]). The findings highlight the distinct effects of neighbourhood deprivation on
affective and evaluative domains of adolescent mental health and the protective effect
of housing and related environmental factors in disadvantaged contexts, advancing our
understanding of the mechanisms underpinning neighbourhood effects on dual-state
adolescent mental health.

Keywords: adolescents; environmental psychology; internalising symptoms; latent variable
modelling; life satisfaction; neighbourhood effects; wellbeing

1. Introduction

Ecological system theories recognise the role of environmental context in adolescent
wellbeing [1,2]. The research has consistently highlighted the interconnectedness of con-
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structs such as peer relationships, school environments, and family dynamics, and their
collective bidirectional relationship with adolescent mental health [3-5]. In particular,
studies focused on the influence of a young person’s surrounding neighbourhood have
revealed that environmental factors and perceptions of their local community can play a
crucial role in shaping mental health outcomes [6,7]. There is evidence that neighbour-
hoods influence key aspects of developmental progression, including identity formation,
autonomy-seeking, and the establishment of strong social connections [6,8]. Due to the
universal nature of neighbourhood exposure, even small effects explaining just 2-3% of the
variation in outcomes can have substantial population-level consequences for educational
attainment, career prospects, and health behaviours [6,7]. Given the cumulative effects of
environmental influences, neighbourhood characteristics—ranging from infrastructure and
proximity to green space, to social cohesion, connectivity, and safety—should be considered
when developing strategies to improve adolescent mental health [3,4,9].

1.1. Mechanisms of Neighbourhood Influence

Neighbourhood differences are commonly explained in terms of area-level socio-
economic deprivation. In the UK, this is typically measured via the Index of Multiple
Deprivation (IMD), a centrally developed indicator of social disparity. Associations with
IMD are frequently attributed to the cumulative impact of material hardship, limited access
to essential services, housing instability, and exposure to chronic stressors such as violence,
inadequate infrastructure, and financial insecurity. That said, neighbourhood effects extend
beyond these factors to the broader ecological context in which adolescents grow up. Social
connectedness within a neighbourhood—often discussed under the umbrella of social
capital—plays a critical role in supporting adolescent mental health. Adolescents living in
neighbourhoods characterised by high levels of trust, mutual aid, and social connection
among neighbours tend to report better mental health outcomes, even after adjusting for
deprivation [10]. The mechanisms include increased social support, reduced exposure
to violence, and the availability of role models and prosocial norms. Conversely, social
fragmentation, low collective efficacy, and a perceived lack of belonging can increase the
risk of loneliness, marginalisation, and ultimately problematic trends in population mental
health [10,11]. Perceptions of safety and exposure to crime have also been independently
associated with adolescent mental health outcomes. Those who feel unsafe in their local
neighbourhood may be less likely to engage in outdoor physical activity, socialise with
peers, or access local amenities [11]. Evaluating how factors such as equality, social capital,
and perceptions of safety and community support (henceforth termed aspects of community
wellbeing) function as mediating pathways through which the effects of neighbourhood
deprivation operate would provide valuable insight to public health agencies in England
and aid the development of policies aimed at mitigating the adverse effects of deprivation
on adolescent mental health outcomes.

1.2. Dual-State Approaches to Mental Health

A dual-state approach to mental health shows equal appreciation for both positively
and negatively orientated components. In particular, Keyes’ two-continua model defines
mental health as “‘more than the absence of a disorder” and posits that in order to flourish,
one must not only experience minimal symptoms of ill health, but actively demonstrate
positive signs of wellbeing (e.g., positive emotions, self-esteem, and life satisfaction) [12].
Dual-state approaches offer holistic perspectives, incorporating social, psychological, and
emotional domains of wellbeing to provide a more comprehensive assessment of overall
wellbeing. Moreover, mental health and ill health are not always subject to the influence of
a mutual set of predictors (i.e., factors that affect mental health do not necessarily affect ill
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health) further emphasising the need to assess these factors in tandem, but as independent
and unique constructs [13,14]. Such a viewpoint expands our understanding of mental
health beyond the traditional dichotomy of pathology and health.

1.3. Person-Centred Analysis

Social scientists are increasingly turning to person-centred analyses to better un-
derstand the unique characteristics of their target population. Unlike variable-centred
approaches, which assume a homogeneous population (with deviations from the sample
mean attributed to a chosen variable of interest), person-centred approaches leverage the
natural heterogeneity that exists within populations, using predictor variables to estimate
the likelihood of exhibiting unobserved (i.e., latent) clusters of characteristics or traits. La-
tent Growth Mixture Modelling (LGMM) examines clustering longitudinally by identifying
individuals following similar trajectories over time who are quantitatively and qualitatively
distinct from those in other classes (e.g., an improving class versus a deteriorating class),
facilitating assessments of both within-group homogeneity and between-group heterogene-
ity [15,16]. Given that adolescence is a particularly transformative phase of development,
changes (or lack thereof) in self-reported life satisfaction and emotional difficulties naturally
occur at different rates, making person-centred approaches particularly illuminative and
essential for understanding how the social and demographic features of the neighbourhood
context impact mental health over time [17].

1.4. The Current Study

This study advances the evidence base by examining the relationship between neigh-
bourhood deprivation and adolescent mental health and wellbeing. First, unlike most
previous research, which has generally taken a variable-centred approach that overlooks
population heterogeneity, we used a mixture modelling framework to identify unobserved
subgroups of adolescents following latent longitudinal mental health trajectories in an area
of research dominated by cross-sectional studies. Second, we employed a multi-level medi-
ation framework, investigating the mechanisms through which neighbourhood deprivation
operates where x = neighbourhood deprivation, m = aspects of community wellbeing, and
y = latent trajectory class membership. Few have explored the mechanisms through which
neighbourhoods influence adolescent mental health [6], with most focusing on individual
or family-level factors such as family functioning and peer relationships. Fewer still have
assessed neighbourhood effects using a multi-level approach whereby individual-level
factors are modelled on the within level, and neighbourhood factors modelled at the be-
tween level. An exception is Putra et al. (2024) [18], which examined how neighbourhood
characteristics mediated the association between socioeconomic status and mental health
in children aged 5 to 9. We extend this work by investigating how community-level factors
mediate these relationships in adolescents aged 12 to 15, a critical developmental period
when young people begin to spend more independent time in their local neighbourhood.
Furthermore, while Putra et al. (2024) [18] assessed overall mental health using total
Strengths and Difficulties Questionnaire scores (Goodman, 1997) [19], we employed a
dual-factor approach to distinguish how community wellbeing indicators function as either
promotive or risk factors for positively and negatively orientated domains of mental health.

1.5. Aims and Hypotheses

The aims of the present study were three-fold: (1) determine the latent trajectories of
life satisfaction and emotional difficulties in a large sample of adolescents from Greater
Manchester, England; (2) compare the probability of latent trajectory class membership
across Greater Manchester (GM) neighbourhoods according to neighbourhood-level depri-
vation; and (3) determine the extent to which the effects of neighbourhood-level deprivation
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on adolescent life satisfaction and emotional difficulties trajectories operate through differ-
ent aspects of community wellbeing.

RQ1: Are Quantitatively and Qualitatively Distinct Mental Health Trajectories Observable
in Adolescence?

As the enumeration phase is exploratory by nature, we did not presume to find a
specific number of latent classes. Likewise, due to the heterogeneity that exists within
adolescent self-reported mental health, it was plausible we would identify a range of
trajectories including high, low, improving, deteriorating, fluctuating, and non-linear
growth. However, we predicted that the proportional distribution of the sample would be
most heavily weighted toward a class characterised by fairly stable, moderate levels of life
satisfaction (H!?) and fairly stable, low levels of emotional difficulties (H™P).

RQ2. Are There Neighbourhood Differences in the Likelihood of Exhibiting Different
Trajectories of Life Satisfaction and Emotional Difficulties?

We predicted that trajectory class membership would vary across neighbourhoods
(H??), with greater neighbourhood deprivation increasing the probability that adolescents
followed less favourable life satisfaction (H?) and emotional difficulties (H2°) trajectories.

RQ3. Do Associations Between Neighbourhood Deprivation and Trajectories of Life Satis-
faction and Emotional Difficulties Operate through Aspects of Community Wellbeing?

We predicted that the associations between neighbourhood deprivation and adolescent
dual-state mental health trajectories (life satisfaction and emotional difficulties) operate
through several aspects of community wellbeing (i.e., neighbourhood-level indicators of
social disparity and social drivers of wellbeing, such as housing, equality, and education)
with more favourable scores for community wellbeing linked to more favourable mental
health trajectories. The hypotheses for each aspect of community wellbeing are presented
in Table 1.

Table 1. Hypotheses and the aspect of community wellbeing they relate to.

Hypothesis

Aspect of Community Wellbeing Life Satisfaction Emotional Difficulties
Education and Learning H3 H4a
Economy, Work, and Employment H H*
Health H3e Hie
Culture, Heritage, and Leisure H3d H4d
Housing, Space, and Environment H3e Hie
Transport, Mobility, and Connectivity H3* H4
Relationships and Trust H38 H*8
Equality Heh H4h
Voice and Participation H3 H4

2. Materials and Methods
2.1. Data

#Beewell is a hybrid population cohort study comprising a truncated longitudinal
study in which participants are tracked, with annual data points from the age of 12 to
15 (i.e., from Year 8 to 9 to 10 of secondary school; Sample 1), and a serial cross-sectional
study comprising annual data points for participants aged 14-15 (i.e., those in Year 10 of
secondary school at a given timepoint; Sample 2) [20]. Together, the #BeeWell dataset and
linked administrative data provided by GM local authorities and partner organisations
comprise a rich source of individual-level (e.g., life satisfaction, hope and optimism, and
emotional difficulties) and neighbourhood-level (e.g., socio-economic deprivation and



Int. J. Environ. Res. Public Health 2025, 22, 951 5of 23

housing) data on adolescent wellbeing. The present study used the first three-years of data
(2021 to 2023) from Sample 1 in GM, England, beginning when the participants were in
Year 8 of secondary school. For the current study, aspects of community wellbeing were
quantified using the Co-op Community Wellbeing Index (CWI), which is described in
detail below.

2.2. Participants

All adolescents from Sample 1 providing either life satisfaction or emotional diffi-
culties data at one or more timepoints were eligible for inclusion on a per model basis
(N = 27,009 for life satisfaction; N = 26,461 for emotional difficulties). Descriptive statistics
for the underlying samples used to establish the analytical models are provided in Table 2.
Supplementary Information comparing the sample’s demographic information against
that of GM and England is also provided (Supplementary Table S1. In short, the analytical
sample closely reflects the GM population in sex, ethnicity, the proportion speaking English
as an additional language, and special educational needs, but includes somewhat fewer
adolescents eligible for free school meals. Compared to the national population, it aligns in
most respects but has a slightly lower proportion of White British adolescents and a higher
proportion of young people eligible for free school meals (reflecting differences between
the composition of the populations of GM and England).

2.3. Measures
2.3.1. Life Satisfaction

The Office for National Statistics single-item measure of life satisfaction was presented
at each timepoint [21]. The item asks, “Overall, how satisfied are you with your life nowa-
days?” and is rated on a Likert scale ranging from 0 (not at all) to 10 (completely) where
scores > 7 are considered high. The item is currently used by the UK Office for National
Statistics to quantify life satisfaction and can be operationalised to offer an alternative mea-
sure of societal progress beyond simply GDP, and the economic impact of disparity/change
in life satisfaction over time through the application of WELLBYs [22]. A WELLBY (or
Wellbeing-Year) is defined as one point on our life satisfaction item for one individual for
one year. In the UK, as of 2021, the social production cost of one WELLBY has a proposed
central value of GBP 13,000 per person. As an illustrative example, assuming linear change,
a rise in life satisfaction from 6.5 to 7.0 from 2021 to 2022 (i.e., a 0.25-point rise in average
life satisfaction relative to the starting value) equates to a roughly GBP 3250 increase in
GDP per capita (0.25 x GBP 13,000). The same rise across two years equates to an annual
increase of GBP 1625 in GDP per capita.

2.3.2. Emotional Difficulties

The 10-item emotional difficulties subscale of the Me and My Feelings Questionnaire
(M&MF) was presented at each timepoint [23]. The items probe emotional difficulties
commonly reported by young people (e.g., I feel lonely, I am unhappy, and I worry a lot)
and are scored on a three-point scale where 0 = never, 1 = sometimes, and 2 = always. To
aid model convergence, emotional difficulties were quantified as the total score across all
10-items with a range of 0 to 20 with scores > 12 representing elevated symptoms. The
M&MF has been validated for use in children aged 8+ and had a high level of convergent
and discriminant validity [24]. In the current sample, Cronbach’s & ranged from 0.87 to
0.90, indicating a high level of internal consistency.
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Table 2. Demographic information and descriptive statistics for the analytical samples.
Life Satisfaction Model Emotional Difficulties Model
Variable Metric Value Missing (%) Value Missing (%)
Sample Size N 27,009 - 26,461 -

Schools N 185 0.00 179 0.00
Girls n (%) 13,477 (50.10) 0.42 13,226 (50.20) 0.40
SEN n (%) 4393 (16.70) 2.83 4147 (16.10) 2.70
FSM n (%) 7283 (27.90) 343 7122 (27.80) 3.34
EAL n (%) 5437 (20.70) 2.68 5326 (20.70) 2.57
IMD Mean (sd) 66.90 (22.91) 5.49 66.88 (22.92) 541
Ethnicity White n (%) 17,217 (66.60) 4.23 16,927 (66.70) 4.14
Any Other Ethnic Group n (%) 658 (2.50) 4.23 639 (2.50) 4.14
Asian n (%) 4410 (17.00) 4.23 4310 (17.00) 4.14
Black n (%) 1655 (6.40) 4.23 1612 (6.40) 4.14
Chinese n (%) 258 (1.00) 423 255 (1.00) 4.14
Mixed n (%) 1669 (6.50) 4.23 1623 (6.40) 4.14
CWI Relationships and Trust Mean (sd) 0.69 (0.06) 541 0.70 (0.06) 5.32
Equality Mean (sd) 0.54 (0.11) 5.41 0.54 (0.11) 5.32
Voice and Participation Mean (sd) 0.55 (0.08) 5.41 0.55 (0.08) 5.32
Economy, Work, and Employment Mean (sd) 0.66 (0.09) 5.41 0.66 (0.09) 5.32
Health Mean (sd) 0.53 (0.13) 541 0.53 (0.13) 5.32
Education and Learning Mean (sd) 0.87 (0.07) 5.41 0.87 (0.07) 5.32
Culture, Heritage, and Leisure Mean (sd) 0.71 (0.10) 5.41 0.71 (0.10) 5.32
Housing, Space, and Environment Mean (sd) 0.51 (0.09) 5.41 0.51 (0.09) 5.32
Transport, Mobility, and Connectivity Mean (sd) 0.76 (0.06) 5.41 0.76 (0.06) 5.32
Latent Class Indicator Total Score in 2021 Mean (sd) 6.86 (2.48) 32.86 6.60 (4.62) 33.48
Total Score in 2022 Mean (sd) 6.63 (2.47) 39.49 6.58 (4.88) 40.60
Total Score in 2023 Mean (sd) 6.62 (2.43) 42.23 6.26 (4.95) 43.11

SEN, have special educational needs; FSM, eligible for free school meals; EAL, speak English as an additional language; IMD, Index of Multiple Deprivation; CWI, Community

Wellbeing Index.
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2.3.3. The Co-Op Community Wellbeing Index

The Co-op Community Wellbeing Index (CWI) captures several aspects of community
wellbeing, encompassing nine domains that sit within the three core pillars of relationships
(1. Relationships and Trust; 2. Equality; 3. Voice and Participation), place (4. Health; 5. Education
and Learning; 6. Economy, Work, and Employment), and people (7. Culture, Heritage, and
Leisure; 8. Space, Housing, and Environment; 9. Transport, Mobility, and Connectivity) [25]. Each
domain is scored based on a broad range of underlying indicators (e.g., the affordability of
housing, public green spaced, public transport links, access to healthcare services, and the
proportion of ethnic minority representation in the workplace) in a range of 0 to 1 where
higher scores indicate more favourable conditions. A full list of underlying indicators used
to calculate scores is available online [26].

The index was constructed using indicators from a variety of sources including na-
tional census data and land registry, data.police.UK, government petitions, and the Na-
tional Health Service database. CWI data were compiled and matched to the #BeeWell 2021
dataset using the adolescents” home postcodes (provided by GM local authorities). While
total scores were used to quantify each domain to aid model convergence; the estimated
mean scores for each indicator are also provided in Supplementary Table S2. The CWI
segregates data across “Seamless Locales”, which served as the geographical unit used to
discriminate neighbourhoods in the current study (see below). Mean neighbourhood scores
for each CWI variable were treated as potential mediators of the relationship between
neighbourhood deprivation and mental health trajectories.

2.3.4. Seamless Locales and Neighbourhood Deprivation

Seamless locales are bespoke geographical units created by Geolytix that were designed
to represent areas identifiable to individuals as their local neighbourhood [25]. In total,
there are 28,317 seamless locales covering 100% of the UK, each containing an average of
2230 residents and 973 homes spanning 8.7 km?; 277 of these are represented in our sample
of GM (Figure 1). In comparison to other commonly used geographic units, seamless locales
are slightly less granular than Lower Super Output Areas (LSOAs)—the unit used for IMD
rankings—but more granular than Middle Super Output Areas (MSOAs) or electoral wards.

Mean IMD

Il 0-10%
Il 10-20%
Il 20-30%
Il 30-40%
Bl 40-50%
I 50-60%
B 60-70%
[ 70-80%
[180-90%
[190-100%
[ Data Unavailable

Figure 1. Heat map of mean IMD scores attributed to each GM locale with higher scores reflecting
greater deprivation.
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IMD is the official measure of socio-economic deprivation in England that was devel-
oped by the UK Government’s Office for National Statistics. It was linked to the #BeeWell
dataset using the participants” postcodes. We calculated the mean IMD rank of each locale
(freely available at the LSOA level and disaggregated to the individual-level according to
participants” home postcodes). To reduce response bias, we used data from every young per-
son for whom we had home postcode data, regardless of whether they returned a #BeeWell
survey (N = 98,244). This mean rank was then converted to a percentage and inverted
such that a higher score on this continuous indicator reflected greater neighbourhood-level
deprivation [27]. A heat map of GM is shown in Figure 1 that illustrates the derived IMD
scores for each locale (Figure 1). Locale-specific CWI scores were also mapped and are
provided in Supplementary Figures S1-S9. For those unfamiliar with the geography of GM,
the city centre is located in the cluster of yellow locales toward the centre of the map, which
indicates greater deprivation in the central neighbourhoods, as is typical of large cities.

2.3.5. Covariates

Ethnicity and gender were included as covariates in the adjusted models due to their
well-documented associations with adolescent mental health. Ethnicity was treated as a six-
category variable (provided by parents to schools, which was then linked to the #BeeWell
dataset) and distinguished between Asian, Black, Chinese, Mixed, White, and Any Other
Ethnic Group. Dummy variables were derived with White used as the reference. Gender
was treated as a two-category variable (sourced from school registers) and distinguished
between boys and girls, with girls used as the reference.

It is important to note, in the UK context, minoritised ethnic groups are more likely
to reside in disadvantaged or spatially segregated neighbourhoods due to historical and
structural processes [28]. This collinearity often makes it challenging to disentangle the
effects of neighbourhood from the sociodemographic composition of its inhabitants. To
avoid masking meaningful contextual effects, we therefore present the results of the unad-
justed model as the primary estimates in the main manuscript, with fully adjusted results
that control for gender and ethnicity provided in Supplementary Tables S3-S5.

2.3.6. Statistical Methods

A statistical analysis plan for the study was published on the Open Science Framework
a priori [29]. All analyses were performed using Mplus, version 8.8, and the ‘MplusAutoma-
tion” package in R [30,31]. Heat maps were generated using QGIS, version 3.34 [32]. Missing
data for all variables were handled using Full Information Maximum Likelihood estimation
(FIML) [33]. Analyses were conducted in two distinct phases: (1) identification of the
classification model and (2) mediation analysis of the structural model. The following
process was used to establish relationships with life satisfaction (model 1) and emotional
difficulties (model 2) independently.

2.3.7. Phase One: Identification of the Classification Model

A series of linear and non-linear latent growth mixture models (LGMMs) were enu-
merated to identify the class solution which fit the data best. In line with extant literature
on latent class mediation [34], we adopted a maximum likelihood three-step approach
whereby k + 1 class solutions were enumerated using a series of relative fit indices that are
frequently used in latent variable modelling [35]. Elbow plots were generated to illustrate
the point at which increased model complexity yielded diminished returns in model fit.
Methodological researchers have urged caution on over-reliance on quantitative fit statistics,
with current best-practice guidelines suggesting that equivalent emphasis should be placed
on model interpretability [35]. Substantive criteria included sample distribution (where
solutions identifying classes containing <1% of the sample were considered unstable),
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model parsimony (where the simplest solution was preferred), and the generalisability
of the findings. This process was conducted prior to the inclusion of covariates so as
to not bias the parameter estimates. Thereafter, posterior probabilities were used to fix
class membership and avoid class switching when auxiliary variables were added to the
model in phase two [36]. The data were clustered by school, with non-independence of
observations controlled for using a sandwich estimator.

2.3.8. Phase Two: Mediation Analysis of the Structural Model

In phase two, independent multi-level mediation models were constructed for life
satisfaction (model 1) and emotional difficulties (model 2) where x is the neighbourhood

deprivation (level 2), m!'-m’

are the CWI items (level 2), and y is the trajectory class
membership (level 1) using the best fitting latent growth mixture model identified in the
previous step. Now that clustering of individual-level responses had been controlled for
and class membership fixed, in phase two, the sandwich estimator was repurposed to
account for clustering at the neighbourhood level.

To aid interpretation, the mediation model is graphically illustrated in Figure 2. A
series of latent class regressions were run with m* regressed on x (« path), y regressed on m*
(b path), and y regressed on x (c path) and on x and mk (¢’ path). Mathematically speaking,
¢ =’ + (ab). Wald chi-square tests were used to estimate whether the product of pathways
o and b was statistically different from zero for each trajectory class, with a significant
result providing evidence of mediation. In each model, the largest class was used as the
reference. All CWI items were added to the model concurrently to account for covariance

between mediators.

Relationships and Trust

Equality

Voice and Participation

Economy, Work and Employment

Health

Education and Learning

Culture, Heritage and Leisure

Mental Health
(2021)

Mental Health

Growth

Deprivation

(2022)
Mental Health
(2023)

Figure 2. Mediation model to test neighbourhood effects on dual-state mental health trajectories

Trajectories

c(®)

in adolescence.

3. Results
3.1. Phase One: Identification of the Classification Model

A full breakdown of the model fit statistics for the class enumeration phase of the
analysis is provided in Supplementary Tables S6 and S7, with a visual comparison of the
BIC values graphically illustrated in Figures 3 and 4. The within-class variance of indicator
variables was held equal across classes in the first instance; however, convergence issues
emerged for both models from the 4-class solution onward (solutions contained negative,
non-significant slope factor residual variances); hence, the enumeration phase was repeated
with within-class variance of slope factors for k + 1 models fixed at zero.
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Bayesian Information Criteria

Bayesian Information criteria
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-.s- Equal Linear
» Equal Non-Linear
Zero Linear
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Solutions for Life Satisfaction

Figure 3. Elbow plot illustrating linear and non-linear growth models with variances freely estimated
and held equal across groups or fixed at zero (life satisfaction).

-.s- Equal Linear
» Equal Non-Linear
Zero Linear
——Zero Non-Linear

o\ e
u\u
1 2 3 4 5 6 7 8 9 10

Solutions for Emotional Difficulties

Figure 4. Elbow plot illustrating linear and non-linear growth models with variances freely estimated
and held equal across groups or fixed at zero (emotional difficulties).

The fit statistics favoured non-linear solutions for both models, with the slope factor
variances fixed at zero for life satisfaction and held equal for emotional difficulties. As is
frequently the case in latent variable modelling with continuous indicators, the relative fit
improved with each additional class. No clear and obvious elbow was visible to denote the
point at which added model complexity led to diminished improvements in fit. However,
a four-class (non-linear) model of life satisfaction and a three-class (non-linear) model of
emotional difficulties offered a good balance of quantitative fit, sample distribution (i.e., no
unstable classes), and model parsimony (i.e., a simple model that discriminated between
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distinct trajectories). Examination of the k + 1 model probability plots highlighted that
these classes were retained in more complex iterations, suggesting that a stable solution
was identified (Supplementary Figures S10-517) [35].

Collectively, the fit indices and substantive criteria identified a four-class non-linear
model for life satisfaction and a three-class non-linear model for emotional difficulties as
the best fit to the data. Although classification entropy should not be treated as an indicator
of model fit [37], our best fitting models were both above the minimum acceptable level of
0.60 [35] (life satisfaction: 0.66; emotional difficulties: 0.61). Probability plots of the final
classification models are provided in Figures 5 and 6.
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Figure 5. Latent growth curves identified in the best fitting model demonstrating trajectories of life
satisfaction in adolescents from 2021 to 2023.
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Figure 6. Latent growth curves identified in the best fitting model demonstrating trajectories of
emotional difficulties in adolescents from 2021 to 2023.
3.1.1. Life Satisfaction Model

The following life satisfaction trajectories from 2021 to 2023 were identified: a Consis-
tently High class (n = 19,177; 71.0%; fairly stable scores of 7.855 to 7.375); a Deteriorating
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class (n = 1704; 6.3%; decreasing non-linearly from 7.873 to 2.161); an Improving class
(n = 2358; 8.7%; increasing non-linearly from 2.979 to 7.485); and a Consistently Low class
(n = 3770; 13.9%; stable scores of 3.780 to 3.974). Contrasting slightly from H'?, which
predicted a large and consistently moderate life satisfaction trajectory, the sample was most
heavily weighted toward the class with Consistently High life satisfaction (Figure 5).

3.1.2. Emotional Difficulties Model

The following emotional difficulties trajectories from 2021 to 2023 were identified:
a Low/Lessening emotional difficulties class (n = 14,211; 53.7%; scores decreasing non-
linearly from 4.540 to 2.490); a Sub-Clinical class (n = 10,137; 38.3%; stable scores of 8.682
to 9.179); and an Elevated /Worsening class (1 = 2114; 8.0%; scores increasing non-linearly
from 10.924 to 16.708). In line with H'?, the sample was most heavily weighted toward the
class with Low /Lessening emotional difficulties (Figure 6).

Although life satisfaction and emotional difficulties were modelled independently, a
cross-tabulation indicating all possible combinations of class membership is provided in
Table 3. To derive cross-model class proportions, the participants” most likely class mem-
bership for each model was used and linked using the participant’s random ID. Note that
although useful as an overview of, for example, the proportion of young people following
Consistently High life satisfaction and Low /Lessening emotional difficulties trajectories
simultaneously, class membership is probabilistic and actual cross-model proportions may
differ slightly to those reported here.

Table 3. Cross-tabulation of all possible combinations of mental health trajectories and their proportions.

Emotional Difficulties, n (%)

Low/Lessening Sub-Clinical Elevated/Worsening Missing
Consistently High 13,148 (47.41%) 6823 (24.61%) 372 (1.34%) 1017 (3.67%)
Life Improving 478 (1.72%) 662 (2.39%) 44 (0.16%) 37 (0.13%)
Satisfaction Deteriorating 201 (0.73%) 391 (1.41%) 274 (0.99%) 20 (0.07%)
1 (%) Consistently Low 548 (1.98%) 2330 (8.40%) 469 (1.69%) 195 (0.70%)
Missing 461 (1.66%) 247 (0.89%) 13 (0.05%) NA

The Odds Ratios and 95% Confidence Intervals of each life satisfaction and emotional
difficulties trajectory (relative to any other combination) are provided in Table 4 to indicate
the strength of the association between trajectories. The ORs were estimated by collapsing
alternative trajectories into an “Other” category for each outcome, excluding missing
values due to incomplete data, to create a series of 2 x 2 contingency tables, for instance,
Consistently High and Low /Lessening (1 = 13,148), Consistently High and Other emotional
difficulties (n = 7195), Other life satisfaction and Low/Lessening (n = 1227), Other life
satisfaction and Other emotional difficulties (n = 4170). The ORs were calculated as the
cross-product ratio of these counts. Individuals in the Consistently High life satisfaction
class had substantially increased odds of reporting Low/Lessening emotional difficulties and
reduced odds of Sub-Clinical or Elevated /Worsening difficulties. The Consistently Low
class showed the opposite pattern, with elevated odds of following problematic trajectories
of emotional difficulties. The Improving and Deteriorating classes were associated with
more mixed patterns. In particular, the weak/moderate association between Deteriorating
life satisfaction Sub-Clinical emotional difficulties indicates that the constructs are related
but do not overlap entirely. Although many associations reached statistical significance,
caution is warranted as the large sample size increased the likelihood that even minimal
effects achieved significance. Likewise, the estimates derived from low counts (e.g., in the
Elevated /Worsening class) may be unstable and should also be interpreted cautiously.
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Table 4. Odds Ratios and 95% Confidence Intervals for the association between life satisfaction (rows)
and emotional difficulties (columns) trajectory class membership.

Emotional Difficulties Class (vs. All Others)

Life Satisfaction Class

(vs. All Others) Low/Lessening Sub-Clinical Elevated/Worsening
Consistently High 6.212 % [5.790, 6.657] 0.301 *[0.283, 0.320] 0.109 * [0.096, 0.124]
Improving 0.519 * [0.461, 0.584] 1.994 * [1.773, 2.242] 0.811[0.597, 1.103]
Deteriorating 0.228 *[0.194, 0.267] 1.263 * [1.101, 1.447] 12.549 * [1.718, 14.700]
Consistently Low 0.121 *[0.110, 0.133] 4.222 *[3.896, 4.565] 5.128 * [4.533, 5.797]

* Statistically significant.

3.1.3. Phase Two: Multi-Level Mediation Analysis of the Structural Model
Total, Direct, and Indirect Effects of Neighbourhood Deprivation on Life
Satisfaction Trajectories

Table 5 presents the total, direct, and indirect effects of neighbourhood deprivation
(IMD) on life satisfaction trajectories, with the Consistently High life satisfaction trajectory
serving as the reference category.

Table 5. Total, direct, and indirect effects of neighbourhood deprivation and community wellbeing
on life satisfaction trajectories.

Life Satisfaction Trajectory ?

Pathway Mediator Improving Deteriorating Low
Total effect of nb-IMD (before inclusion of mediators)
¢ OR [95% CI] 0.977 [0.936, 1.020] 1.081[1.023, 1.142] * 1.084 [1.051,1.119] *
Direct effect of nb-IMD (adjusted for mediators)
¢’ OR [95% CI] 0.898 [0.832, 0.969] * 1.087 [0.987, 1.197] 1.133 [1.073, 1.197] *
Indirect (mediated) effect (product of paths a x b)
ab! [95% CI] P Rel. and Trust 0.000 [—0.004, 0.005] —0.001 [—0.007, 0.004] 0.000 [-0.003, 0.003]
ab? [95% CI] P Equality —0.007 [-0.025, 0.010] 0.004 [-0.013, 0.021] 0.016 [0.002, 0.029] *
ab® [95% CI] P Voice and Part. 0.003 [—0.003, 0.009] 0.000 [—0.008, 0.008] —0.002 [—0.007, 0.002]
ob* [95% CI] P Ec., Work, and Empl. 0.051 [-0.015, 0.117] —0.014 [-0.081, 0.052] —0.014 [-0.053, 0.025]
ab® [95% CI] P Health 0.000 [-0.019, 0.019] —0.007 [-0.023, 0.010] 0.002 [-0.010, 0.013]
ab® [95% CI] P Edu. and Learn. —0.005 [—0.018, 0.009] 0.011 [—0.006, 0.027] —0.007 [—0.016, 0.003]
ab” [95% CI] P Cult., Heri., and Leis. —0.001 [—0.005, 0.003] 0.001 [—0.004, 0.005] 0.002 [—0.006, 0.009]
ob® [95% CI] P Hous., Spac., and Env. 0.019 [-0.014, 0.051] 0.026 [—0.008, 0.060] —0.026 [-0.046, —0.006] *
oab® [95% CI] P Trans., Mob., and Conn. 0.005 [—0.020, 0.029] —0.028 [—-0.060, 0.004] —0.006 [—0.023, 0.010]

nb-IMD: Neighbourhood Mean Index of Multiple Deprivation Scores. * Statistically significant; # reference class:
Consistently High life satisfaction; © differences between parameters were tested using the MODEL CONSTRAINT
command in Mplus. Wald tests were used to evaluate whether the product of the predictor-to-mediator and
mediator-to-outcome paths (i.e., the indirect effect) was significantly different from zero within each class.
Estimates represent unstandardised indirect effects.

Total Effects (Before Inclusion of Mediators): Prior to accounting for the aspects of
community wellbeing, neighbourhood deprivation demonstrated a significant total effect
on two of the three life satisfaction trajectory classes, offering partial support for H?®.
A higher neighbourhood deprivation was associated with increased odds of following
Deteriorating (OR = 1.081, [1.023, 1.142]) and Consistently Low trajectories (OR = 1.084,
[1.051, 1.119]). The total effect on the Improving trajectory class was not statistically
significant (OR = 0.977, [0.936, 1.020]).

Direct Effects (After Adjustment for Mediators): After controlling for the aspects of
community wellbeing, the effects of neighbourhood deprivation changed substantially. The
direct effect of neighbourhood deprivation remained significant for both the Improving
and the Consistently Low trajectory classes. A higher deprivation was associated with
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reduced odds of following an Improving (OR = 0.898 [0.832, 0.969]) trajectory (which starts
low but improves over time) and increased odds of following a Consistently Low trajectory
(OR =1.133, [1.073, 1.197]). The direct effect on the Deteriorating trajectory class became
non-significant (OR = 1.087, [0.987, 1.197]).

Indirect Effects Through Community Wellbeing: All « and b path coefficients are
reported in Supplementary Tables S8 and S9, respectively. Many of the « coefficients are
statistically significant, providing support for investigating the indirect effects of depriva-
tion through aspects community wellbeing. Of note, the o coefficients are almost identical
for the life satisfaction and emotional difficulties models as the underlying samples were
largely identical, excluding participants with missing information for either outcome vari-
able. A significant positive indirect effect of Equality was observed for the Consistently
Low trajectory class («b? = 0.016, [0.002, 0.029]), indicating that neighbourhood depriva-
tion increases the risk of Consistently Low life satisfaction through increased equality. In
other words, the indicators of equality in deprived neighbourhoods amplify the likelihood
of poor life satisfaction outcomes. While contrary to H%", we offer explanations for this
seemingly unexpected finding in the discussion. A significant negative indirect effect of
Housing, Space, and Environment was also identified for the Consistently Low trajectory
class (ab® = —0.026, [—0.046, —0.006]), in line with H3¢. This negative indirect effect sug-
gests that housing and environmental resources serve as a protective buffer, helping to
mitigate the likelihood that neighbourhood deprivation leads to Consistently Low life
satisfaction. The remaining aspects of community wellbeing—Education and Learning
(H32); Economy, Work, and Employment (H3b) ; Health (H3¢); Culture, Heritage, and Leisure
(H3d)y; Transport, Mobility, and Connectivity (H3h; Relationships and Trust (H38); and Voice
and Participation (H*)—did not demonstrate significant indirect effects for any of the life
satisfaction trajectory classes.

Total, Direct, and Indirect Effects of Neighbourhood Deprivation on Emotional
Difficulties Trajectories

Table 5 presents the corresponding analysis for the emotional difficulties trajectory
classes, with the reference category being Low /Lessening emotional difficulties.

Total Effects (Before Inclusion of Mediators): Prior to accounting for the aspects of
community wellbeing, greater neighbourhood deprivation reduced the odds of following a
Sub-Clinical trajectory (OR = 0.975, [0.954, 0.996]). The total effect on the Elevated/Worsening
symptoms trajectory was not statistically significant (OR = 0.0996, [0.954, 1.040]); hence, the
findings offer partial support for H%.

Direct Effects (After Adjustment for Mediators): After controlling for the aspects
of community wellbeing, the direct effects of neighbourhood deprivation on emotional
difficulties trajectories became non-significant for both Sub-Clinical (OR = 0.992, [0.952,
1.033]) and Elevated /Worsening symptoms trajectories (OR = 1.060, [0.985, 1.141]). This
attenuation suggests that the collective effect of all aspects of community wellbeing fully
explain the relationship between deprivation and emotional difficulties in young people.

Indirect Effects Through Community Wellbeing: All « and b path coefficients are
reported in Supplementary Tables S8 and S9, respectively. A significant negative indirect
effect of Housing, Space, and Environment was identified for the Sub-Clinical trajectory
(ab® = —0.026, [—0.045, —0.008]), in line with H*¢. This negative indirect effect indicates
that better housing and environmental conditions help to buffer the development of Sub-
Clinical emotional difficulties in the context of neighbourhood deprivation. All other
aspects of community wellbeing—Education and Learning (H*?); Economy, Work, and
Employment (H*); Health (H*); Culture, Heritage, and Leisure (HAd); Transport, Mobility,
and Connectivity (H*); Relationships and Trust (H*8); Equality (H*); and Voice and
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Participation (H*)—did not demonstrate significant indirect effects for either emotional
difficulties trajectory class.

Adjusting for Covariates

The total and direct effects of neighbourhood deprivation in the fully adjusted models
that additionally controlled for ethnicity and gender largely coincided with those of the
primary, unadjusted models (Supplementary Tables S4 and S5). However, as expected, a
key divergence emerged in the mediation pathways: after inclusion of gender and ethnicity,
none of the indirect effects via the hypothesised mediators reached statistical significance.
This attenuation suggests that the mechanisms linking neighbourhood exposures to ado-
lescent wellbeing may be closely intertwined with sociodemographic context, particularly
with respect to structural patterns of residential stratification and differential access to social
and environmental resources. In other words, adjusting for gender and ethnicity absorbed
the variance that is inherently part of the pathway through which the neighbourhood
context exerts its influence, highlighting the complexity of disentangling compositional
and contextual effects in observational research.

4. Discussion

The academic literature is largely in agreement that adolescent life satisfaction declines
over time [38], with the overall rates dropping substantially in recent years [39]. Our
findings offer a different perspective, demonstrating that the decline is not as universal
as alternative reports and methodological approaches might suggest [38]. Alongside
Improving, Deteriorating, and Consistently Low trajectories, the majority of adolescents
studied herein were observed as following Consistently High levels of life satisfaction,
defined by the Office for National Statistics as scores > 7, over two years [21]. This could be
evidence that a longer survey period is required to observe the drastic changes described
elsewhere, or a positive sign that mental health service provision in GM is having a
beneficial effect. Nonetheless, a significant minority of adolescents followed a concerningly
poor and unchanging trajectory, implying that service provision may be inconsistent
or insufficiently capturing those at greatest risk [40]. Persistently low life satisfaction
increases vulnerability to emotional difficulties during the transition to adulthood and
may exacerbate socioeconomic and health inequalities [41]. Given the rising demand for
mental health services, a greater emphasis on proactive, upstream interventions—such
as school-based wellbeing programmes, community engagement initiatives, and targeted
support for at-risk youth—could help alleviate pressures on crisis services and reduce the
long-term societal burden of sub-optimal life satisfaction.

Enhancing life satisfaction during adolescence yields numerous potential benefits,
including improved academic performance, higher earning potential, and better social
and physical health outcomes [42,43]. From an economic perspective, even for individuals
following a Consistently High trajectory, efforts to improve life satisfaction may have
significant societal value. Despite mean scores remaining above the ‘high’ threshold,
the marginal decline observed in this class carries an estimated annual per capita cost
of GBP 1560.00 (GBP 1930.00 from Year 8 to 9; GBP 1189.00 from Year 9 to 10). The
economic burden is substantially greater for the Deteriorating class, with the rate of change
having an estimated cost of GBP 22,951.00 from Year 8 to 9, and GBP 14,176.50 from
Year 9 to 10 (GBP 18,564.00 on average). These findings provide strong justification for
investment in cost-effective public health interventions, particularly those estimated to
cost less than the projected economic loss associated with trajectories of decline observed
herein. Notably, more pronounced changes—both improvements and decline—occurred
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during the transition from Year 8 to Year 9, suggesting that this period may serve as a
critical window for intervention.

Cross-classification information on life satisfaction and emotional difficulties class
membership (Tables 3 and 4) provides useful insight into the alighment—and divergence—
of adolescent mental health experiences across affective and evaluative domains. The
findings demonstrated both expected and non-intuitive patterns of co-occurrence, reinforc-
ing the importance of dual-state approaches over traditional unidimensional models that
aggregate positively and negatively oriented domains into a single, composite indicator
of mental health. The most common trajectory pairing was the most desirable scenario—
Consistently High life satisfaction with Low/Lessening emotional difficulties—which,
according to most likely class estimation, was experienced by 13,148 adolescents (47.41%).
This offers a tentative indication of the proportion of conceivable candidates for flourishing.
This estimate is broadly consistent with previously reported prevalence rates both in the
UK (between 18 and 59%,depending on evaluations of family connectedness) [44] and
internationally (46% in Indonesia [45], 46% in India [46], 42% in Australia [47], and 40% in
the United States [48]).

However, a substantial proportion also followed trajectories indicative of problematic
life satisfaction and /or emotional difficulties, underscoring the pressing need to enhance
early identification and intervention strategies aimed at supporting mental health during
this critical developmental period. There is evidence that suggests that many of those
with Sub-Clinical symptoms are at heightened risk of developing clinically relevant symp-
toms in the near future [49]. Individuals following this trajectory of symptoms therefore
present a major challenge for public health systems, particularly in the context of already
overburdened services.

In England, Child and Adolescent Mental Health Services (CAMHS) are under in-
creasing strain, with a 50% rise in referrals since 2019 [50]. In response, recent policy
recommendations for GM have highlighted several key priorities for improving mental
health crisis management services. These include greater clarity around available services,
enhanced integration between service providers, and the expansion of crisis services to
cover 16-18 year olds [40]. Addressing these systematic challenges is an essential next step
in resolving the ongoing adolescent mental health epidemic.

4.1. Neighbourhood Deprivation

The findings demonstrate that neighbourhood deprivation is a salient predictor of
longitudinal patterns of adolescent life satisfaction (Table 5). Specifically, the estimated
total effects indicate that those residing in more deprived neighbourhoods are significantly
more likely to follow Deteriorating and Consistently Low life satisfaction trajectories than
a Consistently High class. These results are consistent with a substantial body of literature
suggesting that structural features of neighbourhoods—such as economic disadvantages,
limited access to green space, and underinvestment in local services—are associated with
reduced adolescent wellbeing [51]. The increased odds of following problematic life
satisfaction trajectories in the context of higher deprivation also supports the view that
such environments may erode protective factors that typically support favourable life
satisfaction, including opportunities for social participation, safety, and a sense of control
over one’s future [7].

Although no significant association was observed for membership in the Ele-
vated /Worsening emotional difficulties class, greater neighbourhood deprivation was
paradoxically associated with slightly lower odds of following a Sub-Clinical emotional
difficulties trajectory (Table 6). This pattern warrants careful interpretation. Prior research
has suggested that structural deprivation may exert more immediate influence on life satis-
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faction, while emotional symptoms may be more strongly shaped by proximal psychosocial
influences [13]. Divergent results across outcome domains and the absence of parallel
effects between neighbourhood deprivation, life satisfaction, and emotional difficulties
strengthens our understanding in this regard. Specifically, they underscore the multidimen-
sional nature of adolescent mental health, indicating different sensitivities of internalising
versus cognitive—evaluative outcomes to environmental stressors. Interventions to enhance
adolescent wellbeing in deprived neighbourhoods may require differentiated approaches:
universal strategies to support evaluative wellbeing may be sufficient, but more targeted
efforts may be necessary to address emergent emotional difficulties.

Table 6. Total, direct, and indirect effects of neighbourhood deprivation and community wellbeing
on emotional difficulties trajectories.

Emotional Difficulties Trajectory ?

Pathway Mediator Sub-Clinical Worsening
Total effect of nb-IMD (before inclusion of mediators)
c OR [95% CI] 0.975 [0.954, 0.996] * 0.996 [0.954, 1.040]
Direct effect of nb-IMD (adjusted for mediators)
¢’ OR [95% CI] 0.992[0.952, 1.033] 1.060 [0.985, 1.141]

Indirect (mediated) effect (product of paths a*b)

ob! [95% CI] P
ob? [95% CI] P
ob® [95% CI] P
ab* [95% CI] P
ab® [95% CI] P
ob® [95% CI] P
ob” [95% CI] P
ob® [95% CI] P
ab® [95% CI] P

Rel. and Trust 0.000 [—0.003, 0.002]
Equality 0.005 [—0.003, 0.014]
Voice and Part. —0.004 [—0.009, 0.001]
Ec., Work, and Empl. 0.007 [—0.025, 0.040]
Health 0.006 [—0.002, 0.014]
Edu. and Learn. —0.002 [—0.009, 0.005]

—0.002 [—0.005, 0.002]
0.007 [—0.007, 0.020]
0.001 [—0.006, 0.007]

—0.033 [—0.083, 0.017]

—0.007 [—0.023, 0.009]

—0.008 [—0.020, 0.004]

Cult., Heri., and Leis. 0.000 [—0.001, 0.001] 0.002 [—0.005, 0.008]
Hous., Spac., and Env. —0.026 [—0.045, —0.008] * —0.017 [—0.042, 0.008]
Trans., Mob., and Conn. 0.010 [—0.004, 0.025] 0.007 [—0.015, 0.029]

nb-IMD: Neighbourhood Mean Index of Multiple Deprivation Scores. * Statistically significant; # reference
class: Low /Lessening emotional difficulties; ® differences between parameters were tested using the MODEL
CONSTRAINT command in Mplus. Wald tests evaluated whether the product of the predictor-to-mediator
and mediator-to-outcome paths (i.e., the indirect effect) was significantly different from zero within each class.
Estimates represent unstandardised indirect effects.

4.2. Indirect Effects Through Aspects of Community Wellbeing

The mediation analyses identified the mechanisms through which neighbourhood
effects operate, highlighting the complexity and nuance in how a young person’s neighbour-
hood may shape both the structural conditions of daily life and subsequent mental health
trajectories. Better Housing, Space, and Environment most consistently supported dual-
state mental health, reducing the odds of Consistently Low life satisfaction and Sub-Clinical
emotional difficulties for adolescents in deprived neighbourhoods.

4.2.1. Housing, Space, and Environment

Affordable housing is a key feature of Mental-Health-Friendly Cities [52]. Likewise,
access to green space is widely accepted as being good for mental health. Natural England’s
standard measure of neighbourhood green space reported that 53% of UK households
have access to green space within a realistically walkable distance [53]; however, this figure
masks the significant heterogeneity between urban areas. GM’s industrial heritage has
shaped its urban landscape, leading to high-density housing in the central areas (as shown
in Supplementary Figure 516). Consequently, there is limited access to parks and green
space near the city centre but an abundance of such areas on the periphery. This geographic
distribution is important. In Manchester, as is the case in many cities globally, many
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deprived neighbourhoods are concentrated in or near the city centre (Figure 1). As a result,
adolescents in these neighbourhoods must often contend with the impact of socio-economic
hardship (e.g., lack of food security and housing instability) while having fewer natural
mechanisms of support available than residents of more affluent suburban areas.

That said, the interconnectedness and collective effect of the myriad of factors that
comprise Housing, Space, and Environment remain unclear. Indeed, research in this cohort,
as well as in other studies, has reported null associations between green space and both life
satisfaction and internalising symptoms longitudinally [7,54]. Additionally, evidence for the
impact of other factors related to Housing, Space, and Environment (such as overcrowding,
air pollution, and traffic) is limited for this age group, with further research needed to
determine whether factors beyond housing affordability should be prioritised in local
public health policy.

4.2.2. Equality

The positive association between Equality and Consistently Low life satisfaction may
appear counter-intuitive initially but can be better understood by examining the indica-
tors contributing to the CWI Equality score: House Price Gap, Second Home Ownership,
Proximity to Independent Schools, Qualification Gap, Ethnic Minority Representation
in Professional Occupations, Income Inequality, and Long-term Housing Security. In
more deprived areas, social housing is common, with little variation in value, and second
home ownership is rare. Similarly, proximity to independent schools is less relevant in
predominantly state-funded education systems. As a result, greater ‘equality’ in these neigh-
bourhoods likely reflects widespread socio-economic disadvantages rather than genuine
parity with more advantaged areas across a city region. Deprived neighbourhoods are also
inhabited by a higher proportion of minoritised ethnic groups, naturally leading to greater
representation in the workforce further enhancing proposed equality in disadvantaged
areas [55].

4.3. Study Limitations

While we propose that adolescents following trajectories characterised by Consistently
High life satisfaction and Low / Lessening emotional difficulties may be plausible candidates
for what might be termed “flourishing” [12], a more comprehensive conceptualisation is
warranted to adequately capture its prevalence. Flourishing is inherently multidimensional,
and although there is no universally accepted definition, it is broadly understood to
encompass more than emotional wellbeing alone. Indeed, to be truly flourishing—insofar as
such a state is possible, given that flourishing is an asymptotic ideal that can be approached
but never fully attained—young people must also report favourable perceptions across
multiple domains that were not measured herein, including meaning and purpose, physical
health, social relationships, volitional autonomy, and financial stability [56,57]. Future
research should seek to incorporate multidimensional indicators of flourishing across time
in order to examine whether distinct developmental trajectories emerge when these broader
facets of wellbeing are considered.

Although this longitudinal research adds value to a field dominated by cross-sectional
studies, the tracking of young people across three timepoints spanning two years may
be insufficient to fully capture the extent to which positively and negatively orientated
domains of mental health vary throughout adolescence. Indeed, the examination of sample-
level mean scores (Supplementary Table S5) revealed little to no change across the study
period. While this adds further justification for the use of mixture modelling, which we
contend captures a large portion of the heterogeneity across this period, researchers are
likely to find more pronounced shifts with an extended period of observation. Of particular
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interest would be studies that track changes in life satisfaction and emotional difficulties
throughout the transition from adolescence to early adulthood to establish the extent to
which neighbourhood environments in youth exert sustained influence on mental health
outcomes in future life stages.

Our continuous measure of neighbourhood deprivation was derived from the mean
Index of Multiple Deprivation (IMD) scores across all adolescents within each locale for
whom we had postcode data. To mitigate the risk of reporter bias and enhance representa-
tiveness, we used postcode and IMD data from over 98,000 adolescents—far exceeding the
number responding to the #BeeWell survey alone—who may disproportionately represent
less deprived areas. The median number of pupils contributing to each locale-specific depri-
vation score was 261, which provides a strong support for the reliability of these estimates.
As shown in Figure 1, this approach produced deprivation scores that align closely with
the expected regional variation. Nevertheless, in locales with relatively small sample sizes,
the precision of the derived scores may be reduced due to greater sampling variability.

5. Conclusions

This study identified heterogeneous trajectories of adolescent mental health, providing
empirical support for all three research questions. While the most common patterns—
Consistently High life satisfaction and Low /Lessening emotional difficulties—indicated
general stability (supporting H'®?), a substantial minority followed concerning and prob-
lematic trajectories, including Consistently Low or Deteriorating life satisfaction and Sub-
Clinical emotional difficulties trajectories. The evidence presented herein reinforces the
need for early, sustained interventions and highlights the importance of disaggregating
affective and evaluative domains in adolescent mental health research.

Neighbourhood deprivation emerged as a consistent predictor of problematic life
satisfaction outcomes, supporting H? and H**. However, deprivation was not associ-
ated with Elevated/Worsening emotional difficulties, and was unexpectedly linked to
lower odds of Sub-Clinical difficulties. This suggests that life satisfaction may be more
sensitive to macro-level structural stressors, whereas emotional symptoms could emerge
in response to more proximal or relational factors. The apparent protective effect may
also reflect social cohesion in disadvantaged neighbourhoods or differential recognition of
distress symptoms.

The mediation analyses (H?) partially explained these associations. The Housing,
Space, and Environment aspect of community wellbeing emerged as a key protective factor
for both life satisfaction and emotional difficulties, particularly in deprived neighbourhoods.
Conversely, positive associations between neighbourhood ‘Equality” and Consistently Low
life satisfaction likely reflect artefacts of deprivation, rather than genuine parity.

Overall, the findings point to the need for multidimensional, context-sensitive men-
tal health policy incorporating structural, environmental, and psychosocial components.
Adolescence—particularly the transition from Year 8 to Year 9—may represent a critical
window for intervention. Prioritising affordable housing, environmental improvements,
and accessible community support schemes could mitigate emerging inequalities and
enhance trajectories of mental health for adolescents.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/ijerph22060951/s1, model fit criteria (Tables S1 and S2), a2 and b pathways
for main analysis (Tables S3 and S4), extended descriptive statistics (Table S5), representativeness
of the sample (Table S6), adjusted analysis (main analysis adjusted for gender and ethnicity (Table
57-59), alternative model solutions (probability plots) (Figures S1-S8), mapping the Co-op wellbeing
index across Greater Manchester seamless locales (Figures S9-517).


https://www.mdpi.com/article/10.3390/ijerph22060951/s1
https://www.mdpi.com/article/10.3390/ijerph22060951/s1

Int. J. Environ. Res. Public Health 2025, 22, 951 20 of 23

Author Contributions: C.K. conceptualised the study, led the development of the research method-
ology, performed data analysis and data visualisation, and drafted the manuscript. ].M., K.P., N.H.
and E.T. supported development of research methodology. S.S. and K.M.-W. aided in drafting the
manuscript. C.K. revised the manuscript. All authors have read and agreed to the published version
of the manuscript.

Funding: The #BeeWell study is funded by The University of Manchester, the Greater Manchester
Combined Authority, The National Lottery Community Fund, BBC Children in Need, Big Change,
the Gregson Family Foundation, the Paul Hamlyn Foundation, the Holroyd Foundation, the Oglesby
Charitable Trust, and the Peter Cundill Foundation. No sources of funding had any input on the
design of the study; collection, analysis, or interpretation of the data; or in writing this manuscript.

Institutional Review Board Statement: Ethical approval from the University of Manchester Research
Ethics Committee (UREC) was sought and granted prior to the commencement of data collection on
12 May 2021 (Ref: 2021-11133-18179). All methods used in the study were carried out in accordance
with the Declaration of Helsinki (1975).

Informed Consent Statement: Informed consent was obtained from the parents/legal guardians of all
the study participants. Consistent with the conditions of ethical approval and related documentation
(e.g., parent information and informed consent forms), the data were in pseudonymised form during
the analysis.

Data Availability Statement: An anonymised version of the #BeeWell survey responses will be
made publicly available in 2026. Due to ethical governance constraints, this cannot be brought
forward since the participants have been given the right to withdraw their data until this point,
necessitating the need to maintain a securely stored pseudonymised version until 2026. In addition,
linked administrative data (e.g., sex and free school meal eligibility) will never be shared publicly due
to the prohibition of onward sharing in the data-sharing agreement in place with the Local Authorities
who provided it. The Mplus syntax used to analyse the data can be made publicly available via the
Open Science Framework upon acceptance of this manuscript for publication.

Acknowledgments: We gratefully acknowledge the engagement of the many participating schools
and young people across Greater Manchester, without whose efforts this research would not have
been possible.

Conflicts of Interest: The authors declare no conflicts of interest.

Abbreviations

The following abbreviations are used in this manuscript:

BIC Bayesian Information Criteria

CI Confidence Interval

FIML Full Information Maximum Likelihood
GM Greater Manchester

H1 Hypothesis One

H2 Hypothesis Two

H3 Hypothesis three

IMD Index of Multiple Deprivation

LL Log Likelihood

LMRa Lo-Mendell-Rubin Adjusted Likelihood Ratio Test

nb-IMD  Neighbourhood Mean Index of Multiple Deprivation Scores
OR Odds Ratio

WELLBY  Wellbeing Year



Int. J. Environ. Res. Public Health 2025, 22, 951 21 0f23

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

Frndak, S.; Grol-Prokopczyk, H.; Colder, C.; Banack, H.; Kordas, K. Neighborhood disadvantage and adolescent behavior
problems: How do inferences differ across definitions of disadvantage? Soc. Psychiatry Psychiatr. Epidemiol. 2023, 59, 1311-1320.
[CrossRef] [PubMed]

Martin, G.; Gavine, A.; Inchley, J.; Currie, C. Conceptualizing, measuring and evaluating constructs of the adolescent neighbour-
hood social environment: A systematic review. SSM Popul. Health 2017, 3, 335-351. [CrossRef] [PubMed]

Breedvelt, J.J.E; Tiemeier, H.; Sharples, E.; Galea, S.; Niedzwiedz, C.; Elliott, I.; Bockting, C.L. The effects of neighbourhood social
cohesion on preventing depression and anxiety among adolescents and young adults: Rapid review. BJPsych Open 2022, 8, €97.
[CrossRef]

Marquez, J.; Qualter, P,; Petersen, K.; Humphrey, N.; Black, L. Neighbourhood effects on loneliness among adolescents. J. Public
Health 2023, 45, 663—675. [CrossRef] [PubMed]

Snedker, K.; Herting, J. Adolescent mental health: Neighborhood stress and emotional distress. Youth Soc. 2016, 48, 695-719.
[CrossRef]

Visser, K.; Bolt, G.; Finkenauer, C.; Jonker, M.; Weinberg, D.; Stevens, G.W.].M. Neighbourhood deprivation effects on young
people’s mental health and well-being: A systematic review of the literature. Soc. Sci. Med. 2021, 270, 113542. [CrossRef]
Marquez, J.; Humphrey, N.; Black, L.; Wozmirska, S. This is the place: A multi-level analysis of neighbourhood correlates of
adolescent wellbeing. Soc. Psychiatry Psychiatr. Epidemiol. 2023, 59, 929-946. [CrossRef]

Yu, B.; von Soest, T.; Nes, R.B. Do municipal contexts matter for adolescent mental health? A within-municipality analysis of
nationwide Norwegian survey data across six years. Res. Child Adolesc. Psychopathol. 2023, 52, 169-182. [CrossRef]

Zhang, Y.; Mavoa, S.; Zhao, ].; Raphael, D.; Smith, M. The association between green space and adolescents” mental well-being: A
systematic review. Int. ]. Environ. Res. Public Health 2020, 17, 6640. [CrossRef]

McDonell, J.R.; Sianko, N. Neighborhood, neighborliness, and family and child well-being. Am. ]. Orthopsychiatry 2021, 91,
310-321. [CrossRef]

Sampson, R.J. Great American City: Chicago and the Enduring Neighborhood Effect; University of Chicago press: Chicago, IL,
USA, 2012.

Westerhof, G.J.; Keyes, C.L.M. Mental illness and mental health: The two continua model across the lifespan. J. Adult Dev. 2009,
17,110-119. [CrossRef] [PubMed]

Patalay, P; Fitzsimons, E. Correlates of mental illness and wellbeing in children: Are they the same? Results from the UK
Millennium Cohort Study. |. Am. Acad. Child Adolesc. Psychiatry 2016, 55, 771-783. [CrossRef] [PubMed]

Lereya, S.T.; Patalay, P; Deighton, ]. Predictors of mental health difficulties and subjective wellbeing in adolescents: A longitudinal
study. J[CPP Adv. 2022, 2, €12074. [CrossRef]

Myers, N.D.; Ntoumanis, N.; Gunnell, K.E.; Gucciardi, D.E; Lee, S. A review of some emergent quantitative analyses in sport and
exercise psychology. Int. Rev. Sport Exerc. Psychol. 2018, 11, 70-100. [CrossRef]

Lanza, S.T.; Cooper, B.R. Latent class analysis for developmental research. Child Dev. Perspect. 2016, 10, 59-64. [CrossRef]

Berk, L. Child Development; Pearson Higher Education AU: Melbourne, Australia, 2015.

Putra, I.G.; McInerney, A.M.; Robinson, E.; Deschénes, S.S. Neighbourhood characteristics and socioeconomic inequalities in child
mental health: Cross-sectional and longitudinal findings from the Growing Up in Ireland study. Health Place 2024, 86, 103180.
[CrossRef] [PubMed]

Goodman, R. The Strengths and Difficulties Questionnaire: A research note. J. Child Psychol. Psychiatry 1997, 38, 581-586.
[CrossRef]

#BeeWell 2025. Available online: https://beewellprogramme.org/ (accessed on 12 June 2025).

Office for National Statistics. Personal Well-Being User Guidance. 2018. Available online: https://www.ons.gov.uk/
peoplepopulationandcommunity / wellbeing /methodologies/ personalwellbeingsurveyuserguide (accessed on 12 June 2025).
Frijters, P.; Krekel, C.; Sanchis, R.; Santini, Z.I. The WELLBY: A new measure of social value and progress. Humanit. Soc. Sci.
Commun. 2024, 11, 736. [CrossRef]

Deighton, J.; Tymms, P.; Vostanis, P.; Belsky, J.; Fonagy, P.; Brown, A.; Martin, A.; Patalay, P.; Wolpert, M. The development of a
school-based measure of child mental health. J. Psychoeduc. Assess. 2013, 31, 247-257. [CrossRef]

Patalay, P.; Deighton, J.; Fonagy, P.; Vostanis, P.; Wolpert, M. Clinical validity of the Me and My School questionnaire: A self-report
mental health measure for children and adolescents. Child Adolesc. Psychiatry Ment. Health 2014, 8, 17. [CrossRef]

Co-Op Community Wellbeing Index. Full Report. Available online: https://communitywellbeing.coop.co.uk/media/1026/the_
community_wellbeing_index_-_full_report.pdf (accessed on 12 June 2025).

Hill-Dixon, A.; Solley, S.; Byron, R. Being Well Together: The Creation of the Co-Op Community Wellbeing Index. Available
online: https://communitywellbeing.coop.co.uk/#53.38690459999999,-2.3488983 (accessed on 12 June 2025).

Knowles, C.; Thornton, E.; Petersen, K.; Lereya, S.T.; Humphrey, N. Latent classes of adolescent health behaviour, social covariates
and mental wellbeing: A longitudinal birth cohort study. BMC Public Health. 2024, 24, 2538. [CrossRef] [PubMed]


https://doi.org/10.1007/s00127-023-02593-y
https://www.ncbi.nlm.nih.gov/pubmed/38062166
https://doi.org/10.1016/j.ssmph.2017.03.002
https://www.ncbi.nlm.nih.gov/pubmed/29349227
https://doi.org/10.1192/bjo.2022.57
https://doi.org/10.1093/pubmed/fdad053
https://www.ncbi.nlm.nih.gov/pubmed/37170940
https://doi.org/10.1177/0044118X13512335
https://doi.org/10.1016/j.socscimed.2020.113542
https://doi.org/10.1007/s00127-023-02531-y
https://doi.org/10.1007/s10802-023-01123-3
https://doi.org/10.3390/ijerph17186640
https://doi.org/10.1037/ort0000496
https://doi.org/10.1007/s10804-009-9082-y
https://www.ncbi.nlm.nih.gov/pubmed/20502508
https://doi.org/10.1016/j.jaac.2016.05.019
https://www.ncbi.nlm.nih.gov/pubmed/27566118
https://doi.org/10.1002/jcv2.12074
https://doi.org/10.1080/1750984X.2017.1317356
https://doi.org/10.1111/cdep.12163
https://doi.org/10.1016/j.healthplace.2024.103180
https://www.ncbi.nlm.nih.gov/pubmed/38301383
https://doi.org/10.1111/j.1469-7610.1997.tb01545.x
https://beewellprogramme.org/
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/methodologies/personalwellbeingsurveyuserguide
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/methodologies/personalwellbeingsurveyuserguide
https://doi.org/10.1057/s41599-024-03229-5
https://doi.org/10.1177/0734282912465570
https://doi.org/10.1186/1753-2000-8-17
https://communitywellbeing.coop.co.uk/media/1026/the_community_wellbeing_index_-_full_report.pdf
https://communitywellbeing.coop.co.uk/media/1026/the_community_wellbeing_index_-_full_report.pdf
https://communitywellbeing.coop.co.uk/#53.38690459999999,-2.3488983
https://doi.org/10.1186/s12889-024-20004-y
https://www.ncbi.nlm.nih.gov/pubmed/39294698

Int. J. Environ. Res. Public Health 2025, 22, 951 22 0f 23

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Lymperopoulou, K.; Finney, N. Socio-spatial factors associated with ethnic inequalities in districts of England and Wales,
2001-2011. Urban Stud. 2017, 54, 2540-2560. [CrossRef]

Knowles, C.; Thornton, E.; Mills-Webb, K.; Petersen, K.; Marquez, J.; Stojilikovi¢, S.; Humphrey, N. Local Landscapes, Evolving
minds: Neighbourhood Predictors of Adolescent Dual-State Mental Health Trajectories (Analysis Plan). Open Science Framework.
2024. Available online: https://doi.org/10.17605/OSEIO/94ME7 (accessed on 21 April 2025).

Muthén & Muthén. Mplus User’s Guide, 8th ed. Available online: http://www.statmodel.com/ (accessed on 12 June 2025).
Hallquist, M.N.; Wiley, ].E. MplusAutomation: An R package for facilitating large-scale latent variable analyses in Mplus. Struct.
Equ. Model. 2018, 25, 621-638. [CrossRef]

Moyroud, N.; Portet, F. Introduction to QGIS. QGIS Generic Tools 2018, 1, 1-17. [CrossRef]

Enders, C.K. Applied Missing Data Analysis; Guilford Publications: New York, NY, USA, 2022; ISBN 9781462549863.

Hsiao, Y.Y.; Kruger, E.S.; Lee Van Horn, M.; Tofighi, D.; MacKinnon, D.P.; Witkiewitz, K. Latent class mediation: A comparison of
six approaches. Multivar. Behav. Res. 2021, 56, 543-557. [CrossRef]

Bauer, J. A primer to latent profile and latent class analysis. In Methods for Researching Professional Learning and Development; Goller,
M., Kyndt, E., Paloniemi, S., Damsa, C., Eds.; Springer: Cham, Switzerland, 2022; pp. 243-268. [CrossRef]

Asparouhov, T.; Muthén, B. Auxiliary variables in mixture modeling: Three-step approaches using Mplus. Struct. Equ. Model.
2014, 21, 329-341. [CrossRef]

Masyn, K.E. Latent class analysis and finite mixture modeling. In The Oxford Handbook of Quantitative Methods; Little, T.D., Ed.;
Oxford University Press: New York, NY, USA, 2013; pp. 551-611.

Orben, A.; Lucas, R.E.; Fuhrmann, D.; Kievit, R.A. Trajectories of adolescent life satisfaction. R. Soc. Open Sci. 2022, 9, 211808.
[CrossRef]

Marquez, J.; Long, E. A global decline in adolescents’ subjective well-being: A comparative study exploring patterns of change in
the life satisfaction of 15-year-old students in 46 countries. Child Indic. Res. 2021, 14, 1251-1292. [CrossRef]

Dutton, B.; Humphrey, N.; Qualter, P. How can we improve mental health crisis services for young people? A survey of mental
health crisis professionals across Greater Manchester. Discov. Health Syst. 2024, 3, 9. [CrossRef]

Marquez, J.; Katsantonis, I.; Sellers, R.; Knies, G. Life satisfaction and mental health from age 17 to 21 years in a general population
sample. Curr. Psychol. 2023, 42, 27047-27057. [CrossRef]

Izaguirre, L.A.; Rodriguez-Fernandez, A.; Ferndndez-Zabala, A. Perceived academic performance explained by school climate,
positive psychological variables and life satisfaction. Br. J. Educ. Psychol. 2023, 93, 318-332. [CrossRef]

De Neve, ].-E.; Oswald, A.]J. Estimating the influence of life satisfaction and positive affect on later income using sibling fixed
effects. Proc. Natl. Acad Sci. USA 2012, 109, 19953-19958. [CrossRef]

Whitaker, R.C.; Dearth-Wesley, T.; Herman, A.N.; van Wingerden, A.S.; Winn, D.W. Family connection and flourishing among
adolescents in 26 countries. Pediatrics 2022, 149, €2021055263. [CrossRef]

Sulistiowati, N.M.; Keliat, B.A.; Wardani, .Y.; Aldam, S.F;; Triana, R.; Florensa, M.V. Comprehending mental health in Indonesian’s
adolescents through mental, emotional, and social well-being. Compr Child Adolesc. Nurs. 2019, 42, 277-283. [CrossRef] [PubMed]
Singh, K.; Bassi, M.; Junnarkar, M.; Negri, L. Mental health and psychosocial functioning in adolescence: An investigation among
Indian students from Delhi. J. Adolesc. 2015, 39, 59-69. [CrossRef] [PubMed]

Venning, A.; Wilson, A.; Kettler, L.; Eliott, ]. Mental health among youth in South Australia: A survey of flourishing, languishing,
struggling, and floundering. Aust. Psychol. 2013, 48, 299-310. [CrossRef]

Bethell, C.D.; Gombojav, N.; Whitaker, R.C. Family resilience and connection promote flourishing among US children, even amid
adversity. Health Aff. 2019, 38, 729-737. [CrossRef]

Solmi, M.; Radua, J.; Olivola, M.; Croce, E.; Soardo, L.; de Pablo, G.S.; Shin, ].I; Kirkbride, ].B.; Jones, P; Kim, ].H.; et al. Age at
onset of mental disorders worldwide: Large-scale meta-analysis of 192 epidemiological studies. Mol. Psychiatry 2022, 27, 281-295.
[CrossRef]

Newlove-Delgado, T.; Marcheselli, F; Williams, T.; Mandalia, D.; Davis, J.; McManus, S.; Savic, M.; Treloar, W.; Ford, T. Mental
health of children and young people in England, 2022—Wave 3 follow-up to the 2017 survey. In Mental Health of Children and
Young People Surveys; NHS Digital: Leeds, UK, 2022.

Moreno-Maldonado, C.; Valverde, P.; Moreno, C.; Rivera, F. Direct and indirect influences of objective socioeconomic position on
adolescent health: The mediating roles of subjective socioeconomic status and lifestyles. Int. J. Environ. Res. Public Health 2019,
16, 1637. [CrossRef]

Collins, PY.; Sinha, M.; Concepcion, T.; Patton, G.; Way, T.; McCay, L.; Mensa-Kwao, A.; Herrman, H.; de Leeuw, E.; Anand, N;
et al. Making cities mental health friendly for adolescents and young adults. Nature 2024, 627, 137-148. [CrossRef]

Department for Environment, Food & Rural Affairs. Access to Green Space in England. 2020. Available online: https:/ /www.gov.
uk/government/statistics /access-to-green-space-in-england /access-to-green-space-in-england (accessed on 12 June 2025).
Zeng, Y.; Stevens, G.W.; Helbich, M. Longitudinal associations of neighbourhood environmental exposures with mental health
problems during adolescence: Findings from the TRAILS study. Environ. Int. 2023, 179, 108142. [CrossRef] [PubMed]


https://doi.org/10.1177/0042098016653725
https://doi.org/10.17605/OSF.IO/94ME7
http://www.statmodel.com/
https://doi.org/10.1080/10705511.2017.1402334
https://doi.org/10.1002/9781119457091.ch1
https://doi.org/10.1080/00273171.2020.1771674
https://doi.org/10.1007/978-3-031-08518-5_11
https://doi.org/10.1080/10705511.2014.915181
https://doi.org/10.1098/rsos.211808
https://doi.org/10.1007/s12187-020-09788-8
https://doi.org/10.1007/s44250-024-00072-y
https://doi.org/10.1007/s12144-022-03685-9
https://doi.org/10.1111/bjep.12557
https://doi.org/10.1073/pnas.1211437109
https://doi.org/10.1542/peds.2021-055263
https://doi.org/10.1080/24694193.2019.1594460
https://www.ncbi.nlm.nih.gov/pubmed/31192730
https://doi.org/10.1016/j.adolescence.2014.12.008
https://www.ncbi.nlm.nih.gov/pubmed/25588610
https://doi.org/10.1111/j.1742-9544.2012.00068.x
https://doi.org/10.1377/hlthaff.2018.05425
https://doi.org/10.1038/s41380-021-01161-7
https://doi.org/10.3390/ijerph16091637
https://doi.org/10.1038/s41586-023-07005-4
https://www.gov.uk/government/statistics/access-to-green-space-in-england/access-to-green-space-in-england
https://www.gov.uk/government/statistics/access-to-green-space-in-england/access-to-green-space-in-england
https://doi.org/10.1016/j.envint.2023.108142
https://www.ncbi.nlm.nih.gov/pubmed/37603991

Int. J. Environ. Res. Public Health 2025, 22, 951 23 0f 23

55.

56.

57.

Stepanous, J.; Marquez, J.; Cheng, Q.; Irizar, P.; Mills-Webb, K.; Kapadia, D.; Humphrey, N. Ethnic Inequalities in Adolescent
Mental Wellbeing: An Intersectional Analysis of Social Identity Markers, Risk and Protective Factors. Open Sci. Framework. 2025.
Available online: https://doi.org/10.31219/osf.io /uspwg_v1 (accessed on 21 April 2025).

Huppert, EA.; So, T.T. Flourishing across Europe: Application of a new conceptual framework for defining well-being. Soc. Indic.
Res. 2013, 110, 837-861. [CrossRef] [PubMed]

VanderWeele, T.].; Johnson, B.R.; Bialowolski, P.T.; Bonhag, R.; Bradshaw, M.; Breedlove, T; Case, B.; Chen, Y.; Chen, Z.].; Counted,
V.; et al. The Global Flourishing Study: Study profile and initial results on flourishing. Nat. Ment. Health 2025, 3, 636—653.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.31219/osf.io/uspwg_v1
https://doi.org/10.1007/s11205-011-9966-7
https://www.ncbi.nlm.nih.gov/pubmed/23329863
https://doi.org/10.1038/s44220-025-00423-5
https://www.ncbi.nlm.nih.gov/pubmed/40521104

	Introduction 
	Mechanisms of Neighbourhood Influence 
	Dual-State Approaches to Mental Health 
	Person-Centred Analysis 
	The Current Study 
	Aims and Hypotheses 

	Materials and Methods 
	Data 
	Participants 
	Measures 
	Life Satisfaction 
	Emotional Difficulties 
	The Co-Op Community Wellbeing Index 
	Seamless Locales and Neighbourhood Deprivation 
	Covariates 
	Statistical Methods 
	Phase One: Identification of the Classification Model 
	Phase Two: Mediation Analysis of the Structural Model 


	Results 
	Phase One: Identification of the Classification Model 
	Life Satisfaction Model 
	Emotional Difficulties Model 
	Phase Two: Multi-Level Mediation Analysis of the Structural Model 


	Discussion 
	Neighbourhood Deprivation 
	Indirect Effects Through Aspects of Community Wellbeing 
	Housing, Space, and Environment 
	Equality 

	Study Limitations 

	Conclusions 
	References

