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Abstract 

Introduction  The residuals approach, in which residual scores from regression models are used as a proxy for resil‑
ient functioning, offers great potential to increase understanding of resilience processes. However, its application 
in child and adolescent wellbeing research is limited to date. We use this approach to examine how adversity expo‑
sure impacts later wellbeing (life satisfaction, and internalising mental health difficulties) in the early-to-middle 
adolescence transition; whether gender and ethnic differences in resilience exist; which internal and external factors 
confer protective effects for resilience; and, whether the protective effect of these factors differs by gender and level 
of adversity exposure.

Method  Secondary analysis of the #BeeWell longitudinal data set (N = 12,130 adolescents, aged 12/13 at T1 
and 13/14 at T2, representative of Greater Manchester, England) was undertaken, using a series of linear regressions 
to establish adversity indices for later wellbeing, before assessing the protective effects of internal and external factors 
on resilience.

Results  Multiple adversity factors (e.g., home material deprivation, sexuality discrimination, bullying) were found 
to impact later wellbeing. Girls and white adolescents presented lower levels of resilience than their peers. Internal 
psychological factors (self-esteem, emotional regulation, optimism) consistently conferred the strongest protective 
effects, but behavioural/activity factors (physical activity, sleep) also contributed to resilience. Among external factors, 
friendships and peer support were the most salient. Physical activity yielded stronger protective effects among boys 
(compared to girls). Effects of protective factors were stronger among those at lower (compared to higher) levels 
of adversity exposure.

Conclusion  The residuals approach can make a considerable contribution to our understanding of the interplay 
between adversity exposure and access to protective factors in determining adolescent wellbeing outcomes. Moreo‑
ver, its application provides clear implications for policy and practice in terms of prevention (of adversity exposure) 
and intervention (to facilitate resilience).
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Introduction
Use of the term ‘resilience’ has become so ubiquitous that 
some have argued that it has become, “an empty word 
that can be filled with almost any meaning” [1]. However, 
a review of key resilience theories [2] offers some speci-
ficity, noting that all contain two core tenets. The first is 
the presence of adversity (sometimes also referred to as 

*Correspondence:
Jose Marquez
jose.marquez@manchester.ac.uk
1 Manchester Institute of Education, University of Manchester, 
Manchester M13 9PL, UK

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13034-023-00687-8&domain=pdf
http://orcid.org/0000-0002-6304-4444
http://orcid.org/0009-0000-5575-7965
http://orcid.org/0000-0002-8148-9500


Page 2 of 24Marquez et al. Child and Adolescent Psychiatry and Mental Health          (2023) 17:140 

risk, challenge, or stressors). The second is the demonstra-
tion of positive adaptation (sometimes also referred to 
as positive outcomes, adjustment, coping, or functioning). 
Adversity refers to factors operating at multiple systemic 
levels that threaten adaptation or development [3], rep-
resenting threat (the presence of harmful inputs in the 
environment, such as bullying) and/or deprivation (the 
absence of expected inputs from the environment, such 
as neglect) [4]. Critically, positive adaptation must be 
demonstrated in spite of exposure to said adversity. Thus, 
resilience can be defined as, “the capacity of a dynamic 
system to adapt successfully to disturbances that threaten 
system function, viability, or development” [5].

What engenders resilience? In her seminal work, Mas-
ten concludes that it is built through ordinary rather 
than extraordinary processes (i.e., ‘ordinary magic’ [5]). 
In terms of how these processes operate, the adolescent 
resilience framework theorises that access to particular 
developmental assets moderates the relationship between 
exposure to adversity and developmental outcomes [6]. 
These assets are viewed as protective factors as their 
influence varies by levels of adversity exposure [3]. In 
both resilience theory [2] and the developmental assets 
framework [7], a distinction is drawn between those that 
are internal (e.g., self-esteem) and those that are external 
(e.g., parental support). Multiple reviews of the evidence 
base have identified a range of these protective factors 
that operate, like adversity factors, at multiple systemic 
levels [8–10]. None are particularly rare or special quali-
ties, offering support for the ordinary magic thesis [9].

In the current study, we focus on adolescent resilience, 
with specific reference to wellbeing outcomes. Wellbe-
ing has traditionally been conceptualized through two 
main theoretical lenses. First, in the hedonic/subjective 
framework, it comprises an affective component (posi-
tive and negative affect), and a cognitive component (life 
satisfaction, LS), and emphasizes ‘feeling good’ [11]. Sec-
ond, in the eudaimonic/psychological framework, well-
being is defined in terms of autonomy, purpose in life, 
environmental mastery, personal growth, optimism, self-
acceptance, and/or positive relations with others, and 
emphasizes ‘flourishing’ [12]. Broader conceptualisations 
of wellbeing include symptoms of mental health (MH) 
difficulties and/or use the terms wellbeing and MH inter-
changeably (e.g., [13, 14]).

Taking these different perspectives into consideration, 
we operationalise wellbeing by focusing on outcomes 
reflecting subjective wellbeing (LS) and symptoms of MH 
difficulties (internalising symptoms). Both have demon-
strable utility and salience in adolescence (and beyond). 
For example, internalising MH difficulties are particularly 
prevalent during the teenage years [15], impair quality of 
life, and are concurrently and prospectively associated 

with academic attainment and a range of other important 
outcomes [16]. LS is the most commonly used indicator 
of subjective wellbeing [17], declines during adolescence 
[18, 19], and is widely considered to contribute valuable 
information over and above more direct, health-related 
measures (such as internalising symptoms) [20].

Measuring resilience: the residuals approach
As a concept that is inferred rather than observed, meas-
uring resilience is challenging; a variety of approaches are 
evident in the current literature, none of which are con-
sidered to offer a ‘gold standard’ [21–23]. However, one 
very promising and innovative method that has emerged 
in recent years is the so-called ‘residuals’ approach. The 
basic premise is that a metric of resilience can be derived 
using standardised residual scores from models in which 
an outcome representing adjustment on a construct of 
interest (e.g., internalising symptoms) is regressed onto 
a series of adversity factors (e.g., exposure to discrimi-
nation) [23]. The standardised residual score for such a 
model represents the difference between actual adjust-
ment and adjustment predicted by adversity. This enables 
us to identify those who are doing better than would be 
expected based on their exposure to adversity (i.e., those 
who are ‘resilient’) [22].

The residuals method is particularly attractive as it 
quantifies resilience using a continuous, meaningful met-
ric from vulnerability (negative residual scores that fall 
below the fitted regression line) to resilience (positive 
residual scores that fall above the fitted regression line). 
It also enables analyses that offer specificity in terms of 
underpinning protective processes (i.e., the extent to 
which a putative protective factor predicts later resil-
ience, and whether this varies by levels of adversity expo-
sure) [22]. However, its application to date in the study 
of child and adolescent resilience is limited. The research 
which has been undertaken can be divided into stud-
ies that adopt a population health perspective (thereby 
drawing on large, representative cohort datasets), and 
studies that take a clinical approach (thereby draw-
ing on targeted/indicated datasets, such as offspring of 
depressed parents [24], trauma-exposed adolescents [25], 
or those considered to be at-risk [26]. The current study 
is an example of the population health approach; accord-
ingly, we review analogous research below.

Focusing on familial adversities, Miller-Lewis et  al. 
[22] analysis of longitudinal data from Australian chil-
dren used the residuals method to identify both internal 
(e.g., self-concept) and external (e.g., child-teacher rela-
tionships) factors associated with greater MH resilience 
in a two-year period between pre-school and school 
entry, while also noting those whose effects were ampli-
fied under conditions of high adversity (e.g., self-control). 
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Also focusing on familial adverisities, but instead work-
ing with adolescents, Van Harmelen et al. [27] analysis of 
1-year longitudinal data identified friendship support as 
a significant positive predictor, and (somewhat surpris-
ingly) family support as a negative predictor, of later resil-
ient functioning. Finally, Cahill et  al. [23] drew on a 
range of factors spanning parent/familial (e.g., parental 
mental health problems), peer group (e.g., bullying), and 
neighbourhood (e.g., low neighbourhood satisfaction) 
adversities experienced during adolescence to examine 
MH resilience during emerging adulthood. The authors 
identified a number of protective factors, including self-
esteem, positive sibling relationships, good temperament, 
and positive perceptions of school.

It is important to note that the interplay between adver-
sity exposure and access to protective factors in deter-
mining adolescent wellbeing outcomes is not expected 
to be uniform across the adolescent population. First, we 
might reasonably expect effects to vary across gender, 
resulting from socialisation and intensification effects in 
relation to, for example, expectations and values pertain-
ing to putative protective factors such as friendships and 
social support [28, 29]. Second, the social-ecological sys-
tems within which development occurs are not culturally 
neutral, and it has long been theorised that the mecha-
nisms that support adjustment to adversity are, at least in 
part, culturally specific [30, 31], meaning we might rea-
sonably expect ethnicity to moderate resilience. Finally, 
while protective factors are, by definition, those that 
confer advantage in the presence of adversity (operation-
alised in residuals studies through their association with 
the residuals score), it stands to reason that variability in 
levels of adversity exposure may moderate the magnitude 
of their effects, with some factors more (or less) potent in 
the context of increasing adversity [5].

However, findings to date are inconsistent and/or 
require further investigation. Thus, with regard to gen-
der, while some adolescent studies using the residuals 
approach have identified gender differences in resilience 
[27, 32], some have not [23], while others have found 
that the informant (i.e., parent-report vs teacher-report 
of the outcome in question) may determine the presence 
or absence of any disparities [22]. In the only adolescent 
residuals study to our knowledge that has focused on 
ethnicity, Cahill et al. [22] found no evidence of modera-
tion. However, these authors opted for a binary approach 
to coding ethnicity data (i.e., White vs. ethnic minority), 
which may have masked important differences across 
discrete ethnic minority groups. Finally, with regard to 
levels of adversity, the aforementioned study by Miller-
Lewis et al. [23] found that self-control during preschool 
provided greater protection to children exposed to higher 

levels of familial adversity, but other candidate protective 
factors, such as parent–child relationships, did not.

The current study
In the current study, we use the residuals approach to 
identify internal and external protective factors for ado-
lescent resilience at multiple system levels. We build 
upon the above evidence base and extend it in a num-
ber of important ways. First, we focus on the transition 
between early- and mid-adolescence (age 12–14), which 
immediately precedes the peak age-of-onset for lifetime 
cases of MH difficulties [33], thereby enabling insights 
into protective processes during a period of particular 
vulnerability. Second, we use data from a large sample 
collected after the Covid-19 pandemic (Autumn 2021 
onwards). This is particularly critical given its impact on 
young people’s MH [34], and consequent implications for 
the nature and extent of adversity exposure and access to 
protective factors [35]. Third, we use a longitudinal data-
set. Doing so enables temporal precedence to be estab-
lished (i.e., adversity exposure and access to protective 
factors preceding wellbeing outcomes). This is not pos-
sible in cross-sectional research, which remains predomi-
nant in the study of adolescent resilience research [8].

Fourth, in alignment with the multi-systemic approach 
to resilience [9], we consider a broader range of adversity 
and protective factors than has been typical in applica-
tions of the residuals approach in the study of child and 
adolescent resilience to date (e.g., [22, 23]), drawing on 
theory and evidence to support our selection and classi-
fication approach. A case in point is sleep hygiene. Like 
many other candidate factors, sleep could potentially 
be conceptualised as an adversity factor (i.e. poor sleep 
hygiene) or a protective factor (i.e. good sleep hygiene) 
[3]. In this study, we consider it as a protective fac-
tor, similarly to physical activity, given theoretical and 
empirical support indicating that such health behaviours 
could promote resilience during adolescence [36, 37], 
and their obvious tractability, which provides avenues for 
intervention.

Fifth, we assess convergences and divergences in the 
influence of these factors on two important wellbeing 
outcomes: LS and internalising MH difficulties. Finally, 
we also consider socio-demographic differences in resil-
ience and protective factors. The following research 
questions (RQs) drive our inquiry:

1.	 How does adversity exposure impact later wellbeing 
during the transition from early to middle adoles-
cence?

2.	 Are there gender and ethnic differences in resilience 
in this period?
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3.	 Which internal (sleep hygiene, physical activity, self-
esteem, emotion regulation, and optimism), and 
external (parents/carer support, friendships and 
social support, and school staff support) factors con-
fer protective effects for adolescent resilience?

4.	 Does the protective effect of these factors differ by 
gender and level of adversity exposure?

Our intended contribution to the broader field of ado-
lescent mental health and wellbeing research in address-
ing these important questions is to provide insights into 
the often overlooked yet critical aspect of resilience pro-
cesses in this population. The residuals approach not only 
sheds light on the impact of adversity exposure on later 
wellbeing, but also offers a novel lens through which to 
examine the protective effects of internal and external 
factors. By providing a nuanced exploration of the inter-
play between adversity exposure and access to protective 
factors in determining adolescent wellbeing outcomes, 
we hope to pave the way for informed policy and inter-
vention strategies that promote adolescent wellbeing by 
addressing adversity exposure and fostering resilience 
factors.

Methods
Sample
Our secondary analysis draws on the first (T1) and sec-
ond (T2) annual data points of the #BeeWell study in 
Greater Manchester [38]. #BeeWell’s hybrid population 
cohort study design includes a truncated longitudinal 
study in which participants are surveyed with annual 
data points from age 12–15 (e.g. from Year 8 to Year 9 
to Year 10 of secondary school; Sample 1) and a repeated 
cross-sectional study comprising annual data points for 
participants aged 14–15 (e.g. those in Year 10 of second-
ary school at a given data point; Sample 2). We consider 
all adolescents from the Sample 1 at T1 (2021) (Year 8, 
aged 12–13, N = 20,241) who took the survey in T2 
(2022) when they were Year 9, aged 13–14 (N = 12,130).

Given the attrition rate observed between, we com-
pared complete (T1 and T2) and incomplete (T1 only) 
cases (see Additional file  1: Table  S1). Differences were 
small and trivial for socio-demographic variables (e.g., 
gender, ethnicity), candidate protective factors (e.g., 
physical activity), and adversity factors (e.g., bullying 
victimisation). Notable exceptions to this were the two 
socio-economic adversity indicators, where larger dif-
ferences were observed (c.7% higher among incomplete 
cases), a point which we return to in the Discussion 
section.

Within our analytic sample, individual-level data were 
available on a wide range of wellbeing domains/indi-
cators and drivers, in addition to multiple individual 

characteristics, from which we derive the adversity fac-
tors, wellbeing outcomes, candidate protective factors, 
and co-variates outlined in Table 1.

Measures
Study variables are detailed in Table  1. Data pertain-
ing to adversity and protective factors and sociodemo-
graphic covariates were drawn from the T1 survey and 
linked administrative data provided by the 10 Greater 
Manchester Local Authorities. LS and MH data from T2 
were used to estimate the residuals in the first step of our 
analysis, and to study protective factors in the second 
step (see Analytical Strategy). The correlation between 
the study variables is presented in Table 2.

Adversity (T1)
14 adversity variables were considered: bullying victimi-
sation; free school meal eligibility (FSM); neighbour-
hood socio-economic disadvantage; home material 
deprivation; racial discrimination; gender discrimination; 
sexuality discrimination; disability discrimination; reli-
gious discrimination; special educational needs (SEN); 
feeling unsafe in local area; unhappy with home envi-
ronment; caregiving responsibilities; and, suboptimal 
physical health. Each adversity factor was dichotomised 
(i.e., 0 = no exposure, 1 = exposure). All were derived 
from #BeeWell survey data, except for FSM, neighbour-
hood socio-economic disadvantage, and SEN, which 
were drawn from linked administrative data.

The above data were used to create two continous 
adversity exposure scales (for LS and MH, respectively) 
(see Analytical Strategy). Multiple regression models 
containing all 14 adversity variables indicated that there 
was no evidence of multicollinearity. Additional, categor-
ical versions of these scales were created to distinguish 
between those facing high and low levels of adver-
sity exposure (top third and bottom third in each scale, 
respectively).

Wellbeing (T2)
Our two (LS and MH) T2 wellbeing measures were used 
in step 1 of our analysis to derive the resilience metric 
using regression residuals, and in step 2 to assess the 
effects of candidate protective factors. The Office for 
National Statistics LS item (“Overall, how satisfied are 
you with your life nowadays?” [44]) provides a scale from 
0 (most dissatisfied) to 10 (most satisfied). The emotional 
difficulites subscale of the Me and My Feelings question-
naire [45] provides a measure of internalising MH dif-
ficulties, operationalised through a 0–20 scale derived 
from responses (Never = 0, Sometimes = 1, Always = 2) to 
10 items (e.g., “I worry a lot”).
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Resilience
A resilience metric was developed based on regression 
residuals using the procedures outlined below in Analyti-
cal Strategy. Values on this continuous scale range from 
vulnerability (negative residual scores that fall below 
the fitted regression line) to resilience (positive residual 
scores that fall above the fitted regression line).

Protective factors (T1)
Three external (school staff support, friendships and 
peer support, and family support) and five internal (sleep 
hygiene, physical activity, self-esteem, emotional regula-
tion, optimism) candidate protective factors were used. 
For the internal factors, a distinction is drawn between 
those pertaining to behaviour/activity (e.g., physical 
activity) and those relating to psychological characteris-
tics (e.g., optimism). All candidate protective factors were 
operationalised through standardised continuous scales 
(mean = 0, standard deviation = 1; see Table  1) with the 
exception of sleep hygiene, which was a dichotomous 
variable (0 = not getting enough sleep, 1 = getting enough 
sleep).

Covariates (T1)
T1 covariates considered in step 2 were gender (male, 
female), and ethnicity (categories enumerated in Table 1). 
For both, data were drawn from a linked administrative 
dataset.

Procedure
Ethical approval from the authors’ host institution was 
sought and granted prior to the commencement of data 
collection (Ref: 2021-11133-18179). Opt-out parent/
carer consent and student assent was used, leading to 1% 
of the overall #BeeWell sample being prevented from par-
ticipation. Surveys were administered en masse to par-
ticipants in school settings (typically in lessons or form 
time), supported by school staff (who provided stand-
ardised instructions), via a secure online survey platform 
(Qualtrics). Measures were presented in a random order 
to spread missing data due to item fatigue evenly across 
the survey.

Analytic Strategy
Our analysis involved two steps. In step 1, to address 
RQ1, we created the T1 LS and MH adversity scales 
described in the previous section. These scores were 
summed and weighted according to their predictive util-
ity for T2 LS and MH, which was assessed using the co-
efficient effect size in a series of individual regressions 
with T2 LS/MH as the response variable and each adver-
sity variable as the only explanatory variable. The results 
of these regressions are presented in Table 3.

Next, to create the LS and MH resilience metrics, we 
regressed the T2 LS and MH data on to their respective 
T1 adversity scales. The standarized residuals from those 
regression models were used as the measures of resil-
ience. For MH, the standardised residual score generated 
from the regression was reverse-coded so that, for both 
LS and MH, higher scores indicate greater resilience. In 

Table 3  Individual Regressions for Life Satisfaction Adversity and Mental Health (Internalising Symptoms) Adversity

Significance Levels: * 0.05 ** 0.01 *** 0.001. C.I. Confidence Interval, LS Life Satisfaction, MH Mental Health (internalising symptoms)

Adversity variables (T1) LS (T2) MH (T2)

Standardised β S.E 95% C.I Standardised β S.E 95% C.I

Bullying victimisation − 0.52*** 0.03 [− 0.58, − 0.46] 0.66*** 0.03 [0.60, 0.72]

Free school meal eligibility − 0.16*** 0.02 [− 0.20, − 0.12] 0.09*** 0.02 [0.05, 0.13]

Neighbourhood socio− economic 
disadvantage

− 0.07** 0.02 [− 0.11, − 0.03] 0.01 0.02 [− 0.03, 0.05]

Home material deprivation − 0.8*** 0.05 [− 0.90, − 0.70] 0.56*** 0.05 [0.46, 0.66]

Racial discrimination − 0.32*** 0.02 [− 0.36, − 0.28] 0.23*** 0.02 [0.19, 0.27]

Gender discrimination − 0.58*** 0.02 [− 0.62, − 0.54] 0.67*** 0.02 [0.63, 0.71]

Sexuality discrimination − 0.63*** 0.03 [− 0.69, − 0.57] 0.75*** 0.03 [0.69, 0.81]

Disability discrimination − 0.41*** 0.03 [− 0.47, − 0.35] 0.43*** 0.03 [0.37, 0.49]

Religious discrimination − 0.27*** 0.03 [− 0.33, − 0.21] 0.21*** 0.03 [0.15, 0.27]

Special educational needs − 0.05* 0.03 [− 0.11, 0.01] 0.08** 0.03 [0.02, 0.14]

Feeling Unsafe in Local Area − 0.39*** 0.04 [− 0.47, − 0.31] 0.34*** 0.04 [0.26, 0.42]

Unhappy with Home Environment − 0.81*** 0.04 [− 0.89, − 0.73] 0.64*** 0.04 [0.56, 0.72]

Caregiving responsibilities − 0.04* 0.02 [− 0.08, 0.00] − 0.02 0.02 [− 0.06, 0.02]

Suboptimal physical health − 0.67*** 0.03 [− 0.73, − 0.61] 0.68*** 0.03 [0.62, 0.74]
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step 2, these resilience (residual) scores were treated as 
the outcome variable, and were regressed on the covari-
ates and protective factors in a series of models. Model 
1 (covariates only) included gender and ethnicity as 
the only explanatory variables in order to address RQ2. 
Model 2 (unique associations) included the 8 protective 
factors, introduced one at a time in 8 separate regres-
sion models (controlling for covariates) in order to 
address RQ3. In Model 3 (grouped associations), protec-
tive factors were introduced by groups in two separate 
models (internal and external protective factors) while 
controlling for covariates. In Model 4 (complete model) 
all protective factors and covariates were introduced 
simultaneously in the same model. Models 2 and 3 were 
considered as sensitivity analyses to assess the consist-
ency of identified protective factors under differing 
model specifications. The results of Models 1 through 4 
are presented in Table 4.

Following the above, several additional regression 
models were fitted to address RQ4. These models are 
presented in Table  5. First, to assess gender differences 
in the effect of protective factors, Model 5 (unique asso-
ciations by gender) included as explanatory variables the 
interaction between gender and each of the 8 protective 
factors, introduced one at a time in 8 separate regression 
models that controlled for the other covariate (ethnic-
ity). Second, to assess differences in the effect of protec-
tive factors by the level of adversity exposure, Model 6 
(unique associations by the level of adversity exposure) 
included as explanatory variables the interaction between 
the categorical adversity variable (high vs low) and the 8 
protective factors, introduced one at a time in 8 separate 
regression models that controlled for the covariates gen-
der and ethnicity.

To account for missing data (see levels of missing data 
in the first column of Table 1), multiple imputation was 
used for all the study variables with missing data. We per-
formed 20 imputations of the data set using multivariate 
normal regression approach. All analyses were conducted 
in STATA 15 [52].

Results
Adversity exposure and later wellbeing (RQ1)
Table 3 shows the results of the individual regressions to 
estimate the relative importance of each adversity vari-
able to the two wellbeing outcomes. For LS, effect sizes 
ranged from –0.04 standard deviations (S.D.) (caregiv-
ing responsibilities) to – 0.80 S.D. (home material dep-
rivation). For MH, effect sizes ranged from 0.08 S.D. 
(SEN) to 0.75 S.D. (sexuality discrimination). T1 neigh-
bourhood socio-economic disadvantage and caregiving 
responsibilities were not statistically significant predic-
tors of T2 MH. As a result, two distinct adversity indices 

were created as described in the previous section, for 
LS (min = 0, max = 5.71, mean = 0.77) and MH (min = 0, 
max = 5.32, mean = 0.73) respectively.

Resilience: socio‑demographic differences across gender 
and ethnicity (RQ2)
Model 1 in Table  4 reveals gender differences in resil-
ience. Specifically, girls are significantly less resilient than 
boys for both wellbeing outcomes (standardised effect 
size for LS −  0.33; for MH −  0.59). This is also evident 
in the complete model (Model 4), though the differences 
attenuate somewhat (for LS − 0.20; for MH − 0.46), indi-
cating that gender disparities in protective factors explain 
part of the observed inequalities in resilience.

Ethnic differences in resilience are also observed in 
Table  4. Model 1 reveals that, compared to white ado-
lescents, Asian and ’any other ethnic group’ adolescents 
are significantly more resilient in terms of LS (0.13 and 
0.14, respectively). In terms of MH resilience, compared 
to white adolescents, those of black, Asian and mixed 
race are significantly more resilient (0.32, 0.26 and 0.18, 
respectively). In the LS complete model (Model 4), the 
resilience gap between white and ’any other ethnic group’ 
adolescents disappears, and the disparity between white 
and Asian adolescents, while still statistically significant, 
attenuates (0.06). In terms of the MH complete model 
(Model 4), all ethnic differences noted above remain sta-
tistically significant but shrink (white vs black 0.23; white 
vs Asian 0.19; white vs mixed race 0.16). As above, this 
indicates that disparities in protective factors explain part 
of the observed ethnic inequalities in resilience.

Protective factors for resilience (RQ3)
Table 4 shows that for all the internal and external factors 
studied, there is evidence of protective effects in one or 
several of the models. However, differences across model 
specifications are substantial in some cases.

Sleep hygiene is the only binary protective factor stud-
ied. Accordingly, effect sizes for this variable cannot be 
directly compared to those of the other (continuous) 
protective factors noted below. Model 2 (unique associa-
tions) shows that adolescents getting enough sleep show 
significantly higher LS and MH resilience than those who 
do not (for LS 0.30, for MH 0.26). When controlling for 
other internal protective factors in Model 3 (grouped 
associations), the protective effect of sleep hygiene is still 
evident but attenuates (for LS 0.08; for MH 0.06); this 
pattern is also evident when also controlling for external 
factors in the complete model (Model 4; for LS 0.07, for 
MH 0.08).

In Model 2 (unique associations), adolescents who 
are more physically active exhibit significantly higher 
resilience for both wellbeing outcomes (for LS 0.06, for 
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MH 0.07). When controlling for other internal protec-
tive factors in Model 3 (grouped associations), the pro-
tective effect disappears for LS resilience, and reduces 
but remains statistically significant for MH resilience 
(0.03); this pattern is also evident when also controlling 
for external factors in the complete model (Model 4; no 
effect for LS, for MH 0.03).

In terms of the three internal psychological factors, the 
unique associations model (Model 2) reveals significant 
protective effects for each (self-esteem: for LS 0.22, for 
MH 0.20; emotional regulation: for LS 0.19, for MH 0.20; 
optimism: for LS 0.23, for MH 0.18). When controlling 
for other internal protective factors in the grouped asso-
ciations model (Model 3), these protective effects reduce 
but remain statistically significant (self-esteem: for LS 
0.10, for MH 0.09; emotional regulation: for LS 0.08, for 
MH 0.12; optimism: for LS 0.12, for MH 0.06); this pat-
tern is also evident when also controlling for external fac-
tors in the Model 4 (self-esteem: for LS 0.09, for MH 0.09; 
emotional regulation: for LS 0.08, for MH 0.13; optimism: 
for LS 0.11, for MH 0.08).

With regard to the three external factors examined, the 
unique associations model (Model 2), reveals significant 
protective effects for each (school staff support: for LS 
0.14, for MH 0.05; friendships and social support: for LS 
0.15, for MH 0.14; family support: for LS 0.13, for MH 
0.05). When controlling for other external protective fac-
tors in the grouped associations model (Model 3), these 
protective effects for LS resilience reduce but remain sta-
tistically significant (school staff support 0.07; family sup-
port: 0.06; friendships and social support: 0.10). In terms 
of MH resilience in Model 3, the protective effect remains 
the same for friendships and social support (0.14) but 
disappears for both school staff support and family sup-
port. When also controlling for internal protective fac-
tors in the complete model (Model 4), protective effects 
for LS resilience disappear for all three external factors. 
By contrast, protective effects for MH resilience reduce 
but remain statistically significant for friendships and 
social support (0.05), and reverse for school staff support 
(– 0.04) and family support (– 0.06).

Protective factors for resilience: differences by gender 
and level of adversity (RQ4)
In relation to gender differences in protective factors for 
resilience, Table  5 shows that there are no statistically 
significant differences between girls and boys in the pro-
tective effect of candidate factors for LS resilience. How-
ever, in terms of MH resilience, physical activity yields 
a stronger protective effect for boys than for girls (diff. 
– 0.09).

Table  5 also shows a clear pattern in which the pro-
tective factors studied have a stronger effect for those at 

lower levels of adversity exposure than for those at higher 
levels. In terms of LS resilience, this pattern is observed 
for all factors except emotional regulation (sleep hygiene 
diff. – 0.12; physical activity diff. – 0.06; self-esteem diff. 
−  0.07; optimism diff. –  0.07; school staff support diff. 
–  0.11; friendships and social support diff. –  0.15; fam-
ily support diff. –  0.14). In terms of MH resilience, the 
pattern is observed for all factors except physical activity 
(sleep hygiene diff. – 0.11; self-esteem diff. – 0.07; emo-
tional regulation diff. – 0.05; optimism diff. – 0.06; school 
staff support diff. – 0.11; friendships and social support 
diff. – 0.13; family support diff. – 0.13).

Discussion
In the current study, we sought to extend understanding 
of the interplay between exposure to adversity and access 
to protective factors in determining wellbeing outcomes 
during a particularly vulnerable period of adolescent 
development. Novelty and rigour are offered through our 
focus on the transition from early to middle adolescence 
(age 12–14); use of the residuals analytical approach; 
analysis of a large, longitudinal dataset, collected post-
Covid-19; inclusion of a broad range of adversity and 
protective factors; consideration of socio-demographic 
disparities in protective factors and resilience; and, exam-
ination of two key wellbeing outcomes: life satisfaction 
(LS) and internalising mental health (MH) symptoms.

Adversity exposure and later wellbeing (RQ 1)
Consistent with resilience theory [2] and prior research 
[53], a range of adversity factors operating at multiple 
systemic levels predicted later reductions in wellbeing. 
Notably, being unhappy with home environment, home 
material deprivation, sexuality discrimination, subop-
timal physical health, gender discrimination, and bul-
lying were each associated with > 0.5 SD change in both 
later wellbeing outcomes. These findings offer valu-
able new insights as they emphasize the importance of 
certain harmful or abusive relationships, interactions, 
and experiences which are often neglected in research 
on child and adolescent adversity exposure (e.g., fewer 
than 10% of studies in Hughes et  al. meta-analysis [54] 
of adverse childhood experiences on health outcomes 
included bullying, and no studies included experiences of 
discrimination).

Though many adversity factors were common to both 
outcomes, there was also clear evidence of differentia-
tion for some, with disparities in relative magnitude (e.g. 
bullying more strongly associated with later MH than LS; 
contrastingly, home material deprivation more strongly 
associated with later LS than MH). Furthermore, two 
adversity variables (neighbourhood socio-economic 
disadvantage and caregiving responsibilities) predicted 
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later LS but not MH. This pattern of findings is broadly 
consistent with the aforementioned characterisation of 
adversity factors representing threat and deprivation 
respectively, and the proposition that they result in dis-
tinct downstream consequences for later outcomes [4]. 
For example, it is noteworthy that threat factors (e.g. 
sexuality discrimination, gender discrimination, bullying) 
were consistently associated with larger changes in later 
MH than LS.

Socio‑demographic differences in resilience (RQ2)
Girls displayed significantly lower levels of resilience than 
boys, particularly with regard to MH. This is consistent 
with previous findings focusing on gender differences in 
resilience among particular population subgroups (e.g. 
burns patients [55]; those affected by natural disasters 
[56]). However, studies on adolescence resilience using 
the residuals approach have so far provided mixed evi-
dence [22, 23, 27, 32]. These contrasting findings may be 
the result of differences in the age group, wellbeing meas-
ure, and adversity factors considered in these studies, as 
well as further contextual considerations. Taken along-
side consistent evidence of a significantly higher propen-
sity for internalising MH symptoms and lower LS among 
girls during adolescence [57, 58], these findings prompt 
the need for further consideration of gender-specific 
resilience-related processes [59].

Turning to ethnicity, white adolescents displayed sig-
nificantly lower levels of resilience than some minority 
ethnic groups; as above, this was particularly apparent 
with regard to MH. To our knowledge, the only adoles-
cent residuals study to have considered ethnic differences 
in resilience is Cahill et al. [23], which found no evidence 
of ethnic differences using a binary approach to coding 
ethnicity data (i.e., White vs. ethnic minority). It is pos-
sible that these discrepancies may be explained by differ-
ences in the approach to categorise ethnic groups in the 
UK, as the approach in Cahill et al. [23] may have masked 
important differences across discrete ethnic minority 
groups. There is some evidence that young people from 
UK minority ethnic groups have similar or better MH 
than their white peers [60, 61], but findings are incon-
sistent [62]. However, there is more consistent evidence 
that Asian adolescents present better MH [63, 64] and 
higher subjective well-being [65] than white adolescents, 
which aligns with our findings (since their significantly 
higher levels of resilience identified here would predict 
comparable or better wellbeing outcomes). Furthermore, 
although research on ethnic differences in adolescent 
resilience in the UK is relatively scarce, our findings are 
in line with recent evidence indicating that adolescents 
from some ethnic minority groups displayed better MH 

adaptation to the covid-19 pandemic than white adoles-
cents [66, 67].

Collectively, our analyses provide evidence that gender 
and ethnicity may be important moderators in the pro-
cesses through which exposure to adversity and access to 
protective factors determine wellbeing outcomes. Fur-
ther research is required to better understand why this is 
the case.

Protective factors for resilience (RQ3)
Evidence of the protective effects of all internal and 
external factors studied was found. However, protective 
effects attenuated (and in some cases disappeared) in the 
grouped associations and complete models, indicating 
some sensitivity to model specification. This was particu-
larly evident in the case of external factors (e.g., school 
staff support). Nonetheless, adolescents who reported 
getting enough sleep displayed higher resilience across 
all models and outcomes, and higher levels of physical 
activity consistently predicted MH resilience specifically. 
These findings are in line with broader research on the 
links between these two health-related behaviours and 
wellbeing [68, 69], in addition to extant theory on how 
they could promote resilience during adolescence [70]. 
However, ours is the first study to empirically estab-
lish these protective effects. Sleep hygiene and physical 
activity offer particular promise as modifiable protective 
factors given their obvious tractability, with robust meta-
analytic evidence of meaningful intervention effects in 
both cases [71, 72]. However, further work is required to 
consider effective intervention design for the adolescent 
population if the full potential of these health-related 
behaviours to promote resilience is to be realised.

Internal psychological factors (self-esteem, emotional 
regulation, and optimism) yielded some of the strong-
est and most consistent (across outcomes and specifica-
tions) protective effects in our models. With reference to 
self-esteem, our findings mirror those of other residuals 
studies of children and adolescents, namely Cahill et  al. 
[23], and Miller-Lewis et  al. [22] (albeit the latter study 
identified protective effects for the related construct of 
self-concept rather than self-esteem specifically), and in 
doing so reinforce the importance of valuing oneself as 
a key resilience factor for young people. With regard to 
emotion regulation, there are parallels with Miller-Lewis 
et al. identification of the protective effects of self-control 
in their residuals study [22], and, more broadly, meta-
analytic research findings which demonstrate moderate 
associations between emotion regulation strategies and 
mental health [73, 74]. Finally, set against the backdrop 
of no residuals studies and limited empirical scrutiny of 
genuine protective effects using other approaches [75], 
our identification of optimism as a protective factor here 
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offers important new evidence of the salience of engen-
dering positive expectations about the future in helping 
adolescents be more resilient to the effects of current 
adversities.

The three external factors examined (school staff sup-
port, friendships and social support, and parents/car-
ers support) generally yielded smaller and more variable 
(across outcomes and specifications) protective effects 
than the internal factors noted above. However, with one 
exception (complete model for LS), there was consistent 
evidence of friendships and social support as a protective 
factor for resilience. These findings mirror those of Van 
Harmelen et al. [27] aforementioned residuals study, and 
are supported by broader, meta-analytic evidence focus-
ing on the association between peer social support and 
wellbeing in adolescence [76, 77]. By contrast, the protec-
tive effects of school staff support were smaller and more 
sensitive to model specification. This is somewhat con-
sistent with Miller-Lewis et  al. [22] finding, established 
through interaction effects as opposed to the residu-
als approach, of a very small protective effect of child-
teacher relationships that varied by model. Interestingly, 
Cahill et al. residuals analysis identified protective effects 
of positive perceptions of school [23], and there is meta-
analytic research evidence of the association between 
school connectedness and some aspects of adolescent 
wellbeing [78]. These findings indicate that young peo-
ple’s more general sense of attachment to school may be 
more important than the quality of their specific relation-
ships with staff in conferring resilience. More broadly, the 
discrepancies speak to the ‘two worlds’ hypothesis [79, 
80], which argues that young people would perceive their 
school life as involving two aspects rather than just one 
(learning-related aspects such as grades, attainment and 
relationships with school staff; and classmates-related 
aspects, such as bullying and relationships with peers). 
Evidence that classmates-related aspects tend to be more 
important to adolescents’ wellbeing than learning-related 
aspects [80], alongside the contrasting findings noted 
above, prompts further empirical scrutiny of what spe-
cific aspects of school-related experiences may yield pro-
tective effects.

Finally, parent/carer support yielded the smallest 
and least consistent protective effects overall. Indeed, 
it is perhaps noteworthy that in the final, full model, 
the effect of this factor (and that of school staff sup-
port) actually reversed (i.e., predicted lower levels of 
MH resilience). While this could be a statistical artefact 
(e.g., overfitting), there are interesting parallels with 
Van Harmelen’s aforementioned residuals study with 
adolescents [27], which similarly identified family sup-
port as a negative predictor of  later  resilient function-
ing. Like these authors, we are left to speculate that 

family involvement may not be adaptive in the context 
of adversity (which may, of course, include familial 
adversity factors). One reason why support from school 
staff and/or parents/carers could confer limited pro-
tection against adversity is that those adolescents who 
are more resilient are developing higher autonomy (i.e., 
lower dependency on this type of support), as might be 
expected in this developmental phase. Thus, we might 
hypothesize that school staff and parent/carer support 
would yield greater protective effects during childhood 
as opposed to adolescence. Further research is required 
to explore this issue in more detail. Collectively, 
though, our findings speak to the clear salience of peer 
social relations as conferring protection in the context 
of multiple adversities during the transition from early- 
to mid-adolescence.

Differences in the effects of protective factors by gender 
and level of adversity (RQ4)
We observed gender differences in protective factors for 
MH resilience (but not LS resilience) for physical activity, 
which presented stronger protective effects for boys than 
for girls. In line with this, existing evidence indicates that 
physical activity predict adolescent wellbeing, and levels 
tend to be higher among boys than girls [81–83]. To the 
best of our knowledge, this is the first to identify protec-
tive effects for MH resilience for physical activity levels.

We found a clear pattern across resilience outcomes in 
which protective factors yielded a stronger effect at low 
(compared to high) levels of adversity exposure. This 
may be indicative that they serve promotive rather than 
protective functions as they support resilience across 
the adversity spectrum, rather than specifically those at 
high adversity levels. Furthermore, these differences were 
more pronounced for external protective factors than 
for the internal protective factors. Our findings contrast 
sharply with Askeland et al., who found that goal orienta-
tion and self-confidence were particularly protective for 
Norwegian adolescents who experienced a higher num-
ber of negative life events [84], and Miller-Lewis et  al., 
who found that greater self-control during preschool 
provided greater protection to children exposed to higher 
levels of familial adversity [22]. However, this could be 
explained by the conceptualisation and measurement 
of adversity, age of participants, and other differences 
between the studies. Collectively, these findings have 
clear implications for the design of interventions to pro-
mote resilience, as they indicate that a tailored, nuanced 
approach—which takes into account differing levels of 
adversity, as well as socio-demographic differences—may 
be more effective than a one-size-fits-all model. It is this 
issue to which we now turn.
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Implications
Our findings confer three key implications for policy and 
practice. First, given that the effects of protective factors 
appeared to diminish at higher levels of adversity expo-
sure, prevention and intervention efforts to reduce said 
exposure should be prioritised. Among the most influen-
tial adversity factors identified in the current study, some 
reflect broader structural inequalities (e.g., home mate-
rial deprivation) that would require policy/governmental 
intervention [85], while other represent more immedi-
ately tractable issues (e.g., bullying) that could feasibly be 
targeted in localised school- and/or community-based 
interventions, for which there is a promising evidence 
base [86]. However, it is important to note that the above 
does not mean that universal interventions would not 
be beneficial, as our results indicate protective effects 
across the adversity spectrum for all the internal factors 
and friendships and social support. Second, resilience 
can be most effectively promoted through multi-faceted 
school- and/or community-based interventions intended 
to facilitate access to protective factors identified in the 
current study. In this vein, we note that there is robust 
evidence of the efficacy of interventions to promote sleep 
hygiene [87], physical activity [88], self-esteem [89], emo-
tional regulation [90], optimism [91], school staff sup-
port [92], friendships and social support [93], and parent/
carer support [94] in adolescence. Third, our finding that 
the protective effect of these factors differs by gender 
and level of adversity exposure indicates that a nuanced, 
tailored/targeted approach, alongside a universal offer, 
could optimise resilience promotion.

Our study also presents valuable insights for future 
research. First, our findings provide support to the call 
by Mesman et al. [8] on the need for and value of more 
longitudinal research using a multisystem approach and 
advanced assessment methods such as the residuals 
approach or network modelling [95]. Second, our find-
ings highlight the need for nuanced approaches to assess-
ing socio-demographic differences in protective factors 
for resilience. Third, our study also shows the importance 
of assessing resilience for distinct wellbeing constructs. 
Finally, the current study highlights the importance of 
assessing a wide range of adversity factors, beyond the 
‘usual suspects’ (i.e., familial adversities).

Limitations
In considering the above implications, a number of limi-
tations of the current study should be borne in mind, 
most of which pertain to the fact that we undertook 
secondary analysis of an existing dataset as opposed to 
a prospectively designed study. First, a number of key 
adversity factors (e.g., parental psychological distress, 
living in a single-parent family, household violence, etc.) 

were not included in our analyses. However, this is argua-
bly counterbalanced by the inclusion of a number of new 
or relatively under-studied factors. Second, the analyses 
cover a relatively short period of time (1 year) and a lim-
ited age range (12–14). Nonetheless, this did of course 
enable insights into a particularly vulnerable period of 
adolescent development.

Third, while the composition of the study sample 
reflected that of the 11–16 population of the city-region 
(Greater Manchester) from which it was drawn very 
well, there are some noteworthy differences from the 
equivalent population in England (e.g., ethnic composi-
tion – somewhat higher proportion of Asian and lower 
proportion of white adolescents than is seen nationally) 
that suggest caution is required in terms of generalisa-
tion. Furthermore, we note that although complete and 
incomplete cases were generally very similar, the lat-
ter group were over-represented in two socioeconomic 
adversity indicators (FSM eligibility and neighbour-
hood socioeconomic deprivation) as is often observed 
in longitudinal studies [96]. More broadly, the study was 
conducted in a Western, high-income country using a 
population sample. Accordingly, and particularly in light 
of research that highlights differences in adversity and 
resilience processes across countries and cultures [30] 
that which has been reported here may not necessarily 
apply in other parts of the world -nor in clinical samples- 
where levels of exposure to adversity in the population 
studied may be different.

Finally, we must be mindful of the possibility of shared 
measurement variance due to the use of self-reported 
information in the assessment of both exposures and out-
comes. This introduces a possible source of confounding 
in that an unmeasured factor could explain associations. 
However, it is important to note again the one-year lag 
between reporting of exposures and outcomes, and the 
fact that several exposures were not self-reported (e.g., 
FSM, neighbourhood socio-economic deprivation, spe-
cial educational needs).

Conclusion
The current study has demonstrated that the residu-
als approach can make a considerable contribution to 
our understanding of the interplay between exposure 
to adversity and access to protective factors in deter-
mining adolescent wellbeing outcomes. Moreover, its 
application provides clear implications for policy and 
practice, in terms of prevention (of adversity exposure) 
and intervention (to facilitate resilience). Finally, the 
current study provides further support for Masten’s [5] 
ordinary magic thesis. Getting enough sleep, being more 
physically active, experiencing support from friends, and 
other factors exerting protective effects for adolescents 
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experiencing adversity epitomise the maxim that “resil-
ience arises from ordinary resources and processes” [5].
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