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Background and Purpose: Adolescent mental health is shaped by multiple ecological contexts. However, ecological research has
often assumed that proximal microsystems show stronger associations with mental health than broader environments. This proximal
dominance assumption has rarely been tested within comprehensive models comparing multiple domains across different outcomes.
This study assessed whether perceived community social inclusion shows associations with mental health beyond more proximal
factors in a large Finnish sample.

Methods: Data from the 2019 Finnish School Health Promotion Study were analyzed. Blockwise OLS regression models estimated
incremental associations of five analytic domains (demographic background, individual, family, school and peer, and perceived
community social inclusion) with depressive symptoms, anxiety symptoms, loneliness, and life satisfaction. Exploratory moderation
analyses tested whether community social inclusion, school belonging, and parent-child relationship buffered associations between
cognitive difficulties and outcomes.

Results: Final analytic sample comprised 69,800 adolescents (mean age 15.54 years, 47.0% boys). Final models explained
41.3-51.9% of variance. Cognitive difficulties showed the strongest associations with depression (B = 0.292) and anxiety (B =
0.375). Perceived community social inclusion showed the largest standardized association with life satisfaction (f = 0.446) and the
largest negative association with depression (B = —0.331), after adjustment for all other domains. Loneliness displayed unique
sensitivity to school and peer factors. Moderation results indicated limited cross-level buffering, suggesting predominantly additive
patterns.

Conclusion: The findings challenge the proximal dominance assumption. Perceived community social inclusion showed substantial
associations with key outcomes after full adjustment. Different mental health outcomes display distinct ecological profiles, consistent
with the proposed Asymmetric Ecological Model, in which domain salience varies across outcomes rather than a uniform proximity
hierarchy. The predominantly additive pattern suggests promotive pathways rather than buffering pathways. Approaches strengthening
social inclusion may complement individual and family interventions, though the cross-sectional design precludes causal inference.
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Introduction

Adolescent mental health has become a major public health priority worldwide, with upward trends in internalizing
symptoms documented across multiple countries and cohorts."™* A recent community-based study shows 15.5%
prevalence of any mental disorder among European youth aged 5-18 years.” HBSC studies indicate increases in
psychological complaints and declines in life satisfaction among adolescents, with persistent gender disparities.®’
Pandemic-era evidence exhibits further increases in depression and anxiety, especially among girls and socioeconomi-
cally disadvantaged youth.*'® These problems impair social and educational functioning and forecast lower adult
wellbeing and economic productivity,'' underscoring the need to identify modifiable determinants.
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Understanding adolescent mental health requires moving beyond individual-level risk factors to consider broader
environmental contexts.'? Although ecological frameworks emphasize development within nested, interacting systems, ">
systematic reviews indicate that studies typically examine one or two ecological levels, with comprehensive multilevel
investigations remaining rare.'* This limits our ability to determine the relative importance of different contexts and
whether more distal factors remain influential when proximal influences are controlled. This question may be especially
salient in mid-adolescence, when young people become increasingly oriented toward broader social recognition,

participation, and belonging beyond the family and classroom. '™

Ecological Systems Framework and the Proximal Dominance Assumption
Bronfenbrenner’s ecological systems theory proposes that adolescent mental health is shaped by multiple, nested contexts,
including individual characteristics, family relationships, peer and school environments, and broader community
conditions.'>'*!” Rather than isolating a single setting, this perspective emphasizes that development is embedded in
interdependent layers of influence, with each level capable of contributing independently and interactively to adolescent
outcomes.'® However, ecological research has often carried an implicit assumption that contexts closer to adolescents’
everyday lives, especially family and school microsystems, are likely to show stronger associations with mental health than
broader contextual environments beyond the immediate microsystem."? Although this assumption is broadly consistent with
the emphasis on proximal processes in developmental theory, it has rarely been tested directly within comprehensive models
that compare multiple ecological levels simultaneously across different mental health outcomes.'*'**° We refer to this here as
the proximal dominance assumption. It is not a formal proposition in Bronfenbrenner’s original work, but rather a recurrent
and largely unexamined tendency in how ecological research has been designed and interpreted.

At the individual level, cognitive difficulties and excessive internet use (EIU) have been identified as risk factors.

2122 \while

Recent studies illustrate substantial associations between cognitive challenges and internalizing symptoms,
meta-analyses link problematic internet use to depression and anxiety,” though effect sizes are modest and causal
directions remain debated.***

At the family level, socioeconomic status (SES) is consistently correlated with adolescent internalizing problems and
lower well-being. Meta-analytic reviews converge on roughly 1.5 to 2 times higher risk of depression and anxiety among

youth from lower-SES families,***’

6,28

with gradients varying cross-nationally and tending to be larger where income
inequality is higher,®*® even in Nordic welfare states.”’ A recent systematic review finds that adolescent-rated parent-
child communication associates with lower depression and anxiety.>® Danish HBSC analyses further show that adoles-
cents who find it very difficult to talk with parents have markedly higher odds of loneliness,”' and better communication
correlates with higher life satisfaction.>?

At the school and peer level, school climate and peer relationships are important microsystems. Higher school belonging or
connectedness prospectively predicts lower depression and anxiety,> with cohort evidence indicating these benefits persist
into young adulthood.***> High-quality close friendships are likewise protective, with systematic evidence associating better
friendship quality with fewer internalizing symptoms, lower loneliness and higher well-being.>® Conversely, peer victimiza-
tion remains a robust risk factor.>’ Research also indicates that negative affect during recess often coincides with feelings of

social exclusion or victimization,*®*’

representing a distinct dimension of school social climate.

Beyond immediate interpersonal settings, broader community environments may also matter for adolescent mental
health. In the present study, community social inclusion refers not to objective structural characteristics of neighborhoods
or municipalities, but to adolescents’ subjective experiences of being valued, accepted, and able to participate in
community life.*>*" This distinction is theoretically important: perceived inclusion captures how wider social environ-
ments are encountered and interpreted in everyday experience,*” and may therefore represent a psychologically mean-
ingful pathway through which broader contexts become relevant for mental health, not fully reducible to material
circumstances.*>** Previous studies suggest that such perceptions are associated with fewer psychological complaints**~
46 and greater life satisfaction,® even after accounting for individual and family characteristics.®*’ Yet it remains unclear
whether perceived social inclusion retains an independent association with mental health when individual, family, and
school factors are all considered within the same ecological model, and whether it moderates individual-level
vulnerabilities.
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Five considerations motivate the present study. First, few studies systematically quantify the relative contribution of
each ecological level within a single comprehensive model.'* Most research examines one or two levels in isolation,
preventing assessment of whether distal factors remain important when proximal influences are controlled. Second,
research on perceived community social inclusion as a determinant remains limited, particularly in models controlling
comprehensively for other ecological levels.''* Third, potential cross-level buffering effects remain largely untested in
large-scale studies.”**® Fourth, most research examines single mental health outcomes, yet different indicators may show
distinct ecological patterns that inform more targeted intervention. Fifth, most ecological research comes from Anglo-
American contexts. Finland represents an analytically informative setting: universal welfare supports and well-resourced

school and youth services may reduce some material inequalities,”®*

yet perceived social inclusion may remain
a distinctive psychological pathway to mental health not fully accounted for by socioeconomic conditions.

Clarifying these issues matters for at least four reasons. Theoretically, if more distal experiences such as perceived
community inclusion remain substantially associated with adolescent mental health after proximal contexts are con-
sidered, this would suggest that ecological influence cannot be inferred from contextual proximity alone and would
motivate refinement of how ecological hierarchy is conceptualized. Methodologically, it would underscore the limitations
of studies that examine only one or two settings in isolation. Developmentally, mid-adolescence may be a period in which
broader social recognition becomes especially salient as young people expand their social worlds beyond family and
classroom routines, making community belonging a potentially powerful correlate of psychological functioning.*’
Contextually, Finland provides an analytically informative case because of its extensive welfare-state supports and
school-based service infrastructure,’® which may alter the relative salience of different ecological contexts.

Present Study

Using a large, nationally representative sample of Finnish adolescents, the present study examines how factors across five
analytic domains, including demographic background, individual attributes, family environment, school and peer context,
and perceived community inclusion, are associated with four mental health outcomes: depressive symptoms, anxiety
symptoms, loneliness, and life satisfaction. We pursue three aims. First, we compare the relative contribution of each
analytic domain within the same framework to assess whether more distal factors remain associated with mental health
after more proximal factors are considered. Second, we test whether perceived community social inclusion shows an
independent association with mental health outcomes beyond individual, family, and school factors and, on an explora-
tory basis, whether it moderates the associations involving cognitive vulnerabilities. Third, we compare patterns across
outcomes in order to identify whether different indicators of adolescent mental health show distinct ecological signatures.
(See Supplementary Figure 1 for the conceptual framework).

Methods

Participants and Procedure
Data came from the 2019 wave of the Finnish School Health Promotion Study (SHPS), a biennial national survey
conducted by the Finnish Institute for Health and Welfare (THL).>' Prior to data collection, the research protocol
received ethical review from THL, which serves as the national authority responsible for the design, administration, and
ethical governance of the SHPS. Participation was voluntary and responses were anonymous.” For participants under 15
years of age, parental consent was obtained in accordance with Finnish national regulations governing school-based
health surveys. Participants provided responses during school hours through a standardized electronic questionnaire
under teacher supervision. The dataset analyzed in this study was obtained through the Finnish Social Science Data
Archive (FSD), which administers data access in coordination with THL. Access to this pre-existing anonymized dataset
was granted through a formal application procedure. Ethical approval and data protection considerations are described in
the Declarations section.

The initial dataset comprised 87,215 students. The analytic sample was restricted to students in grades 8 and 9 with
complete data on all study variables, yielding a final sample of 69,800 participants. No participants were excluded on the
basis of pre-existing mental health conditions. The SHPS is a universal population-based survey, and the present study
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examines variation in mental health outcomes across the full community sample rather than a clinically screened
population. This design choice is consistent with the study’s aim of identifying ecological correlates at the population
level. Students were excluded solely due to missing data on one or more study variables (see Analytic strategy for
details).

Measures
We used four mental health outcomes as continuous indicators.

Depressive symptoms were measured with the six-item Beck Depression Inventory (BDI-6), a brief index yielding
a summed score from 0—18, with higher scores indicating more severe depressive symptoms.”*>* The Cronbach’s o is
0.887.

Anxiety symptoms were assessed with the seven-item Generalized Anxiety Disorder scale (GAD-7), a validated self-
report screener with scores from 0 to 21 and higher scores indicating greater anxiety symptoms.>>~® Prior validation
demonstrated strong internal consistency and construct validity in adolescent populations.®”>® The Cronbach’s a is 0.917.

Loneliness was a single item measure asking, “Do you ever feel lonely?”” Responses were scaled from 0 (never) to 4
(all the time), with higher scores reflecting greater perceived loneliness.

Life satisfaction was evaluated with a standard single item (“How satisfied are you with your life at the moment?”)
rated on a 5-point scale. Higher scores indicated greater satisfaction.

Single-item measures of loneliness and life satisfaction have been widely used in large-scale research and are

considered to have strong content validity, "

though they provide more limited construct coverage than multi-item
instruments.

Predictors were organized into five analytic domains. Control variables were age (continuous) and gender (1=boy,
0=girl).

Individual-domain variables: Cognitive difficulties used items from the UNICEF Child Functioning Module, yielding
a total score ranging from 0 to 18 (Cronbach’s o = 0.813), with higher scores indicating greater cognitive difficulties.®'
EIU was measured with a five-item Likert scale assessing salience, withdrawal, tolerance, relapse, and conflict, with
responses from 1 (never) to 4 (very often). The index was computed as the mean score (Cronbach’s a = 0.831) and has
demonstrated good reliability and cross-national validity.®**

Family-domain variables: Parent-child relationship was measured with a single item (“Can you talk about things that
concern you with your parents?”), rated on a four-point Likert scale (hardly ever, occasionally, fairly often, often).®* ¢
Family financial situation was assessed with a single item rating their family’s economic circumstances on a 5-point scale
(1 = very poor, 5 = very good), with higher scores indicating better financial situation. Both items function as brief
surveillance indicators widely used in HBSC and related large-scale adolescent health surveys.'”-¢*¢

School and peer-domain variables: School belonging was measured with two items assessing the sense of being an
important member of the classroom and school community, rated on a five-point scale (0 = fully disagree to 4 = fully
agree) with higher scores indicating stronger belonging.®® Recess experiences were assessed with three items rated on
a five-point scale (fully agree to fully disagree): “I am frightened of recesses or of going to recess”, “I feel lonely at
recesses”, and “I would like to have more organized program at recesses”. Items were reverse-scored and summed to
a total score ranging from 0 to 12, with higher values indicating more positive recess experiences. Research has linked
negative affect during recess to social exclusion and peer victimization,”® suggesting these items capture theoretically
relevant aspects of the informal peer environment. Number of close friends was assessed by asking whether students have
a close friend they can talk to confidentially, with responses ranging from no close friends (0) to several close friends (3).

Perceived community inclusion: Social inclusion was measured using the ten-item Experiences of Social Inclusion
Scale (ESIS), assessing subjective experiences of social connectedness, belonging, and agency.*’ Items were rated on
a 5-point scale and linearly transformed to range from 0 to 100 following THL recommendation,*® with higher scores
indicating greater perceived social inclusion (Cronbach’s a = 0.955). As noted above, ESIS scores reflect individual

perceptions of community inclusion rather than objective neighborhood or structural characteristics.
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Analytic Strategy

The complete-case analytic sample (N =69,800) represented 80.1% of the initial SHPS cohort (N = 87,215). Little’s
MCAR test indicated that data were not missing completely at random, ¥*(4421) = 9995.99, p < 0.001. To evaluate the
practical consequences of listwise deletion, we compared participants with complete data against those excluded due to
missing data across all study variables (Supplementary Tables 1-3). All standardized mean differences for continuous

variables were below 0.10, indicating trivial magnitude. However, boys were overrepresented in the incomplete group
(60.5% vs. 39.5%; ¢ = 0.11, p < 0.001). Gender was included as a covariate in all models, which helps account for this
imbalance, although residual bias from differential missingness cannot be excluded. Alternative approaches such as
multiple imputation or FIML may better accommodate non-MCAR conditions; however, given the trivial observed
differences and the need for a consistent sample across models, complete-case analysis was retained.

We estimated blockwise Ordinary Least Squares (OLS) regression models for each outcome with five sequential
analytic domains: demographic background, individual, family, school and peer, and perceived community inclusion.
Variables within each domain were entered simultaneously using forced entry. This sequential entry strategy was
designed to estimate the incremental explanatory contribution of each domain after accounting for prior domains. The
ordering of domains reflects analytic convention informed by theoretical proximity to the individual rather than a claim
about causal or developmental sequence.

We report R?, adjusted R?, domain-level AR? and standardized coefficients (B) with 95% confidence intervals.
Variance inflation factors indicated acceptable multicollinearity (all VIF<2.0). Residual plots, Q-Q plots, and Cook’s
distance values (all < 1) were examined and confirmed no substantial violations of regression assumptions. Given the
exceptionally large sample size, statistical significance alone is an insufficient criterion for substantive interpretation. We
therefore prioritize the magnitude of standardized coefficients and incremental R’ values over p-values in interpreting
findings.

To examine cross-level buffering, exploratory moderation analyses tested three theory-driven interactions: ESIS x
cognitive difficulties, school belonging x cognitive difficulties, and Parent-child relationship x cognitive difficulties.
These interactions were selected on theoretical grounds, with cognitive difficulties treated as the focal individual
vulnerability and community inclusion, school belonging, and parent-child relationship representing protective
factors from distinct analytic domains. Interactions involving EIU were not tested because the theoretical basis
for EIU-specific buffering effects is less developed, and expanding the interaction set without clear rationale would
increase Type I error risk. Each interaction term was added separately as a sixth step to the full model after grand-
mean centering. False discovery rate (FDR) correction (Benjamini-Hochberg, q = 0.05) was applied across all tests
(3 interactions x 4 outcomes = 12 tests). We interpreted interaction effects using both FDR-corrected significance
and effect magnitude, with AR? > 0.010 adopted as the conservative threshold for substantive interpretation. This
threshold was informed by evidence that interaction effects in behavioral research are typically small and often
account for about 1% of incremental variance.®” Only interactions meeting both criteria are discussed in the main
text; significant interactions below this threshold are reported in Supplementary Table 4.

Results

Sample Characteristics
The final analytic sample comprised 69,800 Finnish adolescents (47.0% boys) aged 13—19 years (M=15.54, SD=0.58).
Table 1 presents descriptive statistics for all study variables. Mean scores indicated relatively low levels of depressive
symptoms, anxiety, and loneliness, and relatively high life satisfaction in this community sample.

Zero-order correlations (Supplementary Table 5) showed substantial intercorrelations among outcomes. Depression

and anxiety demonstrated the strongest association (r = 0.72, p < 0.001). At the individual domain, cognitive
difficulties showed the strongest correlations with all outcomes (r = 0.43 to 0.58). Perceived community social
inclusion showed robust correlations with all four outcomes, with the strongest associations observed for life
satisfaction (r = 0.67, p < 0.001) and depression (r = —0.61, p < 0.001).
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Table | Descriptive Statistics and Distributions of Study Variables

Variable M SD Range | Skewness | Kurtosis

Demographic characteristics
Age (years) 15.54 | 0.58 13-19 | 0.38 1.43
Gender (% boys) 0.47 — — — —

Outcome variables

Depressive symptoms 2.32 3.39 0-18 2.05 4.48
Anxiety 4.09 | 480 | 0-21I 1.57 2.16
Loneliness 1.18 1.03 | 0-4 0.67 —0.08
Life satisfaction 3.95 0.95 I-5 —0.94 0.74

Individual-level factors
Cognitive difficulties 3.07 | 2.88 0-18 1.48 3.57
Excessive internet use 1.86 0.69 1-4 0.81 0.49

Family-level factors
Parent-child relationship 2.13 0.95 0-3 —0.69 -0.73
Family financial situation 397 | 0.85 1-5 —0.70 0.47

School/peer-level factors

School belonging 242 097 | 04 —0.51 0.11
Recess experiences 10.05 | 2.07 0-12 —-1.51 3.23
Number of close friends 2.19 1.01 0-3 —0.88 —0.57

Community-level factor
Social inclusion (0—100) 74.87 | 19.92 | 0-100 —0.78 0.82

Note: For depressive symptoms, anxiety symptoms, and loneliness, higher scores indicate poorer mental
health. For life satisfaction, parent-child relationship, family financial situation, school belonging, recess
experiences, number of close friends, and social inclusion, higher scores indicate more favorable
functioning or conditions. Higher scores on cognitive difficulties and excessive internet use indicate
greater risk or problem levels. Gender was coded | = boy, 0 = girl.

Blockwise Regression Models
Blockwise regression results (Table 2) showed final models explained 41.3—51.9% of outcome variance across the four
outcomes. Figure 1 shows the incremental variance (AR?) contributed by each analytic domain across outcomes.

Three key patterns emerged from the blockwise analyses (See Figure 2 for standardized coefficients and Table 3 for
full model details).

First, individual domain contributed the largest incremental variance across all outcomes (AR? = 0.156-0.302),
though with marked variation. Cognitive difficulties demonstrated the strongest associations with anxiety (f = 0.375) and
depression (B = 0.292), but substantially weaker relationships with loneliness (B = 0.137) and life satisfaction (B =
—0.101). This fourfold difference in effect sizes indicates marked outcome-specific variation in cognitive associations.

Second, perceived community social inclusion showed substantial independent associations with several outcomes.
Despite being entered last in the sequential domain structure, social inclusion showed the largest standardized association
in the life satisfaction model (B = 0.446) and the largest standardized negative association among contextual predictors in
the depression model (B = —0.331). The incremental variance explained by the community domain (AR* = 0.020-0.106)
was substantial for life satisfaction and depression, and was comparable to or larger than that of some earlier-entered
domains. Third, loneliness displayed a unique pattern dominated by school and peer domain factors. School and peer
variables contributed AR? = 0.106 for loneliness, compared with ten times their contribution to anxiety (AR? = 0.010).
This specificity was particularly evident in the differential associations of close friendships (B = —0.177 for loneliness vs.
B =—0.017 for depression) and recess experiences (B = —0.175 for loneliness vs. f = —0.043 for anxiety).
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Table 2 Incremental Variance Explained by Analytic Domains in Blockwise OLS Regression Models

Analytic Domain Depressive Anxiety Loneliness | Life
Symptoms Symptoms Satisfaction

Model I: Control variables

Age + Gender 0.076%+* 0.1227%#% 0.093%#* 0.0627##*
Model 2: + Individual level

AR? 0.302%*+* 0.286*+* 0.156%+* 0.189%+*

Cumulative R? 0.38 0.41 0.25 0.25

Model 3: + Family level
AR? 0.05 1%+ 0.022%%* 0.0377%* 0.121%#
Cumulative R? 0.43 0.43 0.29 0.37

Model 4: + School/Peer level
AR? 0.033%** 0.01 0%k 0.106*+* 0.039%+*
Cumulative R? 0.46 0.44 0.39 0.41

Model 5: + Community level
AR? 0.058*** 0.020%** 0.02 | ¥ 0.106%**
Total R? 0.519 0.460 0.413 0.518

Note: AR? = incremental change in explained variance. **p <0.001.

Gender showed consistent associations across outcomes, with boys reporting lower internalizing symptoms and
loneliness but higher life satisfaction (all p < 0.001). Age associations were minimal. Family financial situation showed
significant but modest associations with all outcomes.

0.35 == Depression

- Anxiety

B Loneliness
Life satisfaction

0.189

0.156

0.302
0.30 1 0.286
0.25 -
0.20 -
0.15 -
0.122 0.121
0.106 0.106
0.10 - 0.093
0.076
(e 0.058
0.051
0.05 + 0.037 QGER 0.039
0.022 0.020 0.021
] . ]|
000 - N T N o N T N N N L N D '-I N I N 1 N
Controls Individual Family School/Peer Community
Analytic Domain

AR? (incremental)

Figure | Incremental Variance Explained by Analytic Domains Across Four Mental Health Outcomes.

Note: Bars represent domain-level change in explained variance (AR?) at each step of the blockwise OLS regression models. AR? indicates the incremental variance
explained by each domain after all previously entered domains were taken into account. Total explained variance for the final models is reported in Table 2. The sequential
entry order reflects analytic convention and does not imply causal or developmental ordering.
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Age - 0.011 0.045 0.026 -0.007

Gender (Boy) - -0.139 -0.230 -0.203 0.113

Cognitive difficulties - 0.137 -0.101

0.4
0.3
Excessive internet use - 0.056 0.060 0.043 -0.030
02 &
€
L o1 @
» Parent—child relationship - -0.093 -0.069 -0.043 0.131 g
2 g
5 Loo ©
©
< g
o Family finances - -0.020 -0.023 -0.051 0.111 k<]
F-01 %
©
[ =
Il
--02 0
School belonging - -0.054 -0.035 -0.096 0.053
0.3
Recess experiences - -0.082 -0.043 -0.175 0.028
Number of close friends - -0.017 0.007 -0.177 0.037

Social inclusion - -0.331 -0.192 -0.197 0.446
1 1 1 1
Depressive Anxiety Loneliness Life
symptoms satisfaction

Mental Health Outcomes

Figure 2 Standardized Coefficients (8) of Key Predictors Across Mental Health Outcomes.
Note: Color intensity indicates effect strength; negative values (blue) indicate protective associations for depression, anxiety, and loneliness; positive values (red) indicate
favorable associations for life satisfaction. All coefficients from full Model 5 (Table 3).

Exploratory Cross-Level Moderation
Buffering effects were minimal across most tested interactions (Supplementary Table 4). No interactions met the

conservative threshold for substantive interpretation (AR® > 0.010) except for depression. For this outcome, three
interactions exceeded the threshold: ESIS x cognitive difficulties (AR? =0.019), school belonging x cognitive difficulties
(AR? =0.014), and parent-child relationship x cognitive difficulties (AR* =0.011). Even these effects were modest in
magnitude. Overall, these findings provide limited evidence for cross-level buffering and are more consistent with
additive main effects than with strong interaction effects.

Discussion

This large-scale study of Finnish adolescents examined associations between factors across five analytic domains and
four mental health outcomes, providing a systematic empirical examination relevant to the proximal dominance
assumption in ecological research. Three patterns warrant discussion: the substantial associations of perceived commu-
nity social inclusion with key outcomes after adjustment for other analytic domains, the outcome-specific nature of
ecological associations, and the limited evidence for cross-level buffering effects. Because the study is cross-sectional, all
interpretations below should be read as describing patterns of association rather than established causal relationships.
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Table 3 Standardized Coefficients in Final Model 5 of Blockwise OLS Regression Predicting Adolescent Mental Health

Predictor Depressive Symptoms Anxiety Symptoms Loneliness Life Satisfaction
B 95% ClI B B 95% CI B B 95% ClI B B 95% ClI B

Control variables

Age 0.066 [0.036, 0.096] 0.0 [** 0.378 [0.332, 0.423] 0.045%** 0.046 [0.035, 0.056] 0.026%** —0.011 | [-0.020, —0.003] | —0.007**

Gender (Boy) —0.944 | [-.980, -.908] —0.139%* | —2216 | [-2.270, —2.162] | —0.230%%* | —0.419 | [-0.431, —0.407] | —0.203*** | 0.214 [0.204, 0.224] 0.1 13%%*
Individual level

Cognitive difficulties 0.344 [0.336, 0.351] 0.292%** 0.625 [0.613, 0.636] 0.375%** 0.049 [0.046, 0.051] 0.137%%* —0.033 | [-0.036, —0.031] | —O.101***

Excessive internet use 0.276 [0.249, 0.303] 0.056%** 0419 [0.379, 0.460] 0.060%** 0.064 [0.055, 0.073] 0.043%** —0.042 | [-0.050, —0.034] | —0.030%**
Family level

Parent-child relationship | —0.331 | [-.353, —0.309] | —0.093*%* | —0.347 | [-0.379, —0.314] | —0.069%* | —0.046 | [0.054, —0.039] | —0.043*** | 0.131 [0.124, 0.137] 0.13 %%k

Family finances —0.079 | [-.101, —0.057] | —0.020%** | —0.129 | [-0.162, —0.095] | —0.023*** | —0.062 | [0.069, —0.054] | —0.051*** | 0.123 [0.117, 0.130] 0.1 | [k
School/Peer level

School belonging —0.189 | [-.210, —0.167] | —0.054%* | —0.171 | [-0.204, —0.139] | —0.035%** | —0.102 | [-0.109, —0.095] | —0.096*** | 0.052 [0.046, 0.058] 0.053#**

Recess experiences —0.134 | [-.143, —0.126] | —0.082*% | —0.100 | [-0.114, —0.087] | —0.043*** | —0.087 | [0.090, —0.084] | —0.175%* | 0.013 [0.010, 0.015] 0.028%**

Number of Close friends | —0.058 | [-.077, —0.040] | —0.017* | 0.033 [0.005, 0.061] 0.007* —0.180 | [-0.186, —0.173] | —0.177*% | 0.034 [0.029, 0.040] 0.037%%*
Community level

Social inclusion —0.056 | [-.057, —0.055] | —0.331"** | —0.046 | [0.048, —0.045] | —0.192* | —0.010 | [-0.011, —0.010] | —0.197* | 0.021 [0.021, 0.022] 0.446%%*

Note: N = 69,800. B = unstandardized regression coefficient; p = standardized regression coefficient. 95% Cl refers to the confidence interval for B. VIF < 2.0 for all predictors. Gender coded | = boy, 0 = girl; *p <0.05. **p <0.01. **p

<0.001.
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Perceived Community Social Inclusion and Proximal Dominance Assumption

The findings align with a challenge to the proximal dominance assumption. Perceived community social inclusion
showed the largest standardized association with life satisfaction and the largest standardized negative association among
contextual predictors with depression, after controlling for individual, family, and school domain factors. These
associations suggest that broader social environments, as experienced and perceived by adolescents, may carry sub-
stantial psychological significance above and beyond more proximal domains as measured in the present study.

This pattern aligns with recent Finnish evidence which identified perceived social inclusion as a significant predictor
of Finnish adolescent wellbeing, though that study did not control for the comprehensive range of domains examined
here.”® The larger associations observed in the present study relative to Oh and Thomas,*’ who reported moderate
neighborhood social cohesion effects on adolescent depression, may reflect differences in measurement scope. The ESIS
captures not only social cohesion but also perceived agency and belonging across multiple community contexts, and may
therefore index a broader dimension of community experience.*® It should be noted, however, that ESIS and several
outcome measures share a self-report basis and conceptually adjacent content. The high zero-order correlations between
ESIS and life satisfaction (r = 0.67) and depression (r = —0.61) raise the possibility that shared method variance
contributes to the observed associations.

The differential pattern of associations across outcomes provides some basis for theoretical interpretation, while
acknowledging that the cross-sectional design precludes causal inference. For depressive symptoms, the association
between perceived community social inclusion and depression is consistent with the role of broader social validation in
the context of cognitive models of depression’"' and neurobiological evidence on adolescent social reward sensitivity.”*
For anxiety, the comparatively weaker association with perceived community social inclusion corresponds with con-
temporary models distinguishing depression’s social-evaluative focus from anxiety’s threat-detection orientation.”* This
distinction has potential implications for intervention design, though intervention inferences require longitudinal

confirmation.

Cognitive Vulnerabilities: Outcome-Specific Variation
The marked variation in associations between cognitive difficulties and different outcomes parallels what we term
a “cognitive penetrance gradient”.”* This pattern suggests that mental health outcomes differ in their dependence on
cognitive functioning relative to social and environmental factors, though the underlying mechanisms remain to be
established.

Our findings partially support and extend Beck’s cognitive specificity hypothesis.”""”* While previous research

distinguished cognitive patterns between depression and anxiety,'***

the present study suggests a broader spectrum of
cognitive involvement across four distinct outcomes. Anxiety showed the strongest cognitive association, consistent with
models emphasizing attention biases and executive dysfunction.”” However, the weak association with loneliness is in
line with the interpretation that adolescent loneliness may more directly reflect actual social isolation rather than
cognitive distortion, though alternative explanations cannot be excluded.”® A recent meta-analysis similarly suggests
that social skill training and peer contact opportunities may be more effective than purely cognitive interventions for
reducing adolescent loneliness.”’

For life satisfaction, the minimal association with cognitive difficulties aligns with previous international evidence
and suggests that life satisfaction may involve integration across multiple domains.”® Compensatory factors, particularly

perceived community social inclusion, may help maintain wellbeing despite cognitive challenges.

The Peer Specificity of Loneliness

Loneliness showed exceptional sensitivity to school and peer domain factors, with this domain contributing approxi-
mately ten times more incremental variance than for anxiety. The specificity is particularly evident in friendship effects.
Number of close friends showed a strong negative association with loneliness but negligible associations with depression

or anxiety.
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These findings both support and refine the evolutionary theory of loneliness,”” which conceptualizes loneliness as
a signal for social disconnection. A recent Norwegian study found that difficulty communicating with peers was more
strongly associated with loneliness than difficulty communicating with parents.’’ This parallel supports the present
finding that peer domain factors showed stronger associations with loneliness than family domain factors.

Similarly, the association between recess experiences and loneliness extends recent work®®* and highlights the
potential importance of informal peer interaction. This finding has particular relevance in the Finnish context, where
schools maintain regular breaks providing multiple opportunities for unstructured peer interaction.

Theoretical and Practical Implications

We propose an Asymmetric Ecological Model that highlights three patterns. First, level asymmetry: in mid-adolescence,
perceived community social inclusion showed associations with life satisfaction and depression comparable to or
exceeding certain proximal domain factors, but not others. Second, outcome asymmetry: mental health indicators exhibit
distinct ecological signatures. Individual vulnerability associations were strongest for internalizing symptoms, peer-
centric associations were strongest for loneliness, and multi-domain associations were most evident for life satisfaction.
Third, a main-effect-dominant architecture: risk and protective factors predominantly contributed additively, with only
modest, outcome-specific interactions detected for depression. This pattern aligns with evidence that environmental
protective factors typically operate through promotive rather than buffering pathways.*-5!

These findings have potential implications for public health approaches to adolescent mental health. If longitudinal or
experimental evidence were to confirm the present associations, community strategies that strengthen participation,
belonging, and inclusion in everyday youth environments may complement individual and family approaches. The
finding that family financial situation retained modest but significant associations with all outcomes parallels prior Nordic
research documenting residual socioeconomic gradients in adolescent wellbeing even within comprehensive welfare
systems. Schools should continue investing in belonging and peer engagement programs, with particular attention to
students with few close friends. The finding that protective factors predominantly showed additive rather than buffering
associations, if replicated longitudinally, would suggest that population-level environmental approaches may benefit all
adolescents rather than only those with identified vulnerabilities.

The present findings do not support a simple rebalancing of investment from individual therapy toward community-
level prevention. Rather, they are consistent with a layered approach in which community and individual interventions
are considered complementary rather than competing priorities.

Strengths and Limitations

This study’s primary strength is its large sample size, providing statistical power to detect small effects and test
interactions precisely. Comprehensive assessment across five analytic domains and four mental health outcomes enables
systematic comparison rarely possible in smaller studies. The use of validated ESIS scale also strengthened measurement
of the perceived community social inclusion construct.

Several limitations require explicit acknowledgment. First and most importantly, the cross-sectional design precludes
causal inference. The observed associations are consistent with the interpretation that perceived community social
inclusion is associated with better mental health, but they are equally consistent with the reverse: adolescents with better
mental health may be more likely to perceive themselves as socially included. The discussion of possible mechanisms
should be read as theoretically motivated interpretation rather than causal explanation. Longitudinal or experimental
designs are needed to address the direction of these associations.

Second, all key variables were assessed through adolescent self-report, introducing the possibility of shared method
variance. The high zero-order correlations between ESIS and life satisfaction and between ESIS and depression are
particularly notable in this regard. Perceived social inclusion and life satisfaction both involve broad subjective
evaluations of one’s social world, so part of their strong association may reflect shared evaluative tone rather than
a genuinely distinct ecological effect. Additionally, one recess experience item (“I feel lonely at recesses™) overlaps
conceptually with the general loneliness outcome, which may partly contribute to the strength of that association,
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although the two constructs differ in scope (situational vs. general). Future research using multi-method or informant-
report designs would help disentangle these possibilities.

Third, single-item measures for loneliness, life satisfaction, parent-child relationship, and family financial situation
provide more limited construct coverage than multi-item instruments and may attenuate the detection of smaller but
meaningful associations. These measures may have attenuated some associations, but the direction and extent of any
resulting bias cannot be determined in the present study.

Fourth, the analytic strategy used blockwise OLS regression, which treats all variables at a single level of analysis.
The SHPS data do not contain school- or community-level cluster identifiers, which precluded a multilevel modelling
approach. As a result, what we term “community-domain” associations reflect individual-level perceptions of community
social inclusion rather than aggregated structural characteristics of communities. The ecological claim embedded in these
findings is therefore limited to the individual perceptual level. Future research using multilevel designs with structural
community measures would provide a stronger test of ecological theory.

Fifth, missing data were not missing completely at random, and boys were overrepresented in the excluded group.
Although effect sizes for outcome variables were trivial across complete and incomplete cases, and gender was included
as a covariate, residual bias from differential missingness cannot be excluded.

Sixth, the study was conducted in Finland, a high-welfare Nordic society with relatively low income inequality and
universal school-based services. The ecological associations observed here may not generalize directly to societies with
higher material inequality or less comprehensive youth welfare infrastructure.

Conclusion

This study examined associations between factors across five analytic domains and four mental health outcomes in
a large, broadly representative national school-based sample of Finnish adolescents. The findings are consistent with
a challenge to the proximal dominance assumption: perceived community social inclusion showed the largest standar-
dized association with life satisfaction and the largest standardized negative association among contextual predictors with
depression, after adjustment for individual, family, and school domain factors. Different mental health outcomes showed
distinct ecological signatures, with cognitive difficulties strongest for internalizing symptoms, school and peer factors
strongest for loneliness, and perceived community social inclusion showing the broadest relevance across outcomes.

Protective factors were observed predominantly in additive rather than interactive patterns, providing limited support for
cross-level buffering. Together, these patterns are consistent with the proposed Asymmetric Ecological Model, in which the
relative salience of ecological domains differs across outcomes rather than following a uniform proximity hierarchy.

These findings highlight the potential importance of perceived community social inclusion alongside more proximal
ecological factors in understanding adolescent mental health. Approaches that strengthen social inclusion in everyday youth
environments may complement individual and family interventions in adolescent mental health promotion, though these
implications should be interpreted in light of the cross-sectional design and the self-reported nature of the key measures.
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