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Introduction: Social adaptation is a multifaceted process that encompasses
cognitive, social, and affective factors. Previous research often focused on
isolated variables, overlooking their interactions, especially in challenging
environments. Our study addresses this by investigating how cognitive (working
memory, verbal intelligence, self-regulation), social (affective empathy, family
networks, loneliness), and psychological (locus of control, self-esteem,
perceived stress) factors interact to influence social adaptation.

Methods: We analyzed data from 254 adults (55% female) aged 18 to 46 in
economically vulnerable households in Santiago, Chile. We used Latent profile
analysis (LPA) and machine learning to uncover distinct patters of socioadaptive
features and identify the most discriminating features.

Results: LPA showed two distinct psychosocial adaptation profiles: one
characterized by effective psychosocial adaptation and another by poor
psychosocial adaptation. The adaptive profile featured individuals with strong
emotional, cognitive, and behavioral self-regulation, an internal locus of
control, high self-esteem, lower stress levels, reduced affective empathy, robust
family support, and decreased loneliness. Conversely, the poorly adapted profile
exhibited the opposite traits. Machine learning pinpointed six key differentiating
factors in various adaptation pathways within the same vulnerable context: high
self-esteem, cognitive and behavioral self-regulation, low stress levels, higher
education, and increased social support.

Discussion: This research carries significant policy implications, highlighting the
need to reinforce protective factors and psychological resources, such as self-
esteem, self-regulation, and education, to foster effective adaptation in adversity.
Additionally, we identified critical risk factors impacting social adaptation in
vulnerable populations, advancing our understanding of this intricate phenomenon.
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1 Introduction

Living in disadvantaged socioeconomic environments requires
confronting multiple kinds of adversities, beyond an absolute or
relative lack of resources. The existing threats in these environments
become frequent at both the community and individual levels. At the
larger social level, impoverished environments are associated with
higher crime rates, drug dealing, substance abuse, disease rates, and
limited access to social security, education, housing, or jobs
(Chaudhuri, 2003; Evans et al., 2005). The aggregate effect of these
threats creates a spiral of toxic stress that leads individuals to
maladaptation, ultimately overwhelming the person’s ability to cope
and hindering cognitive function in adults (Buckner and Waters,
2011; Neely-Prado et al., 2019).

There is growing evidence suggesting that individuals residing in
chronically stressful environments or exposed to highly disruptive and
threatening events exhibit stable yet distinct trajectories of adaptation
(Galatzer-Levy et al., 2018; Tao et al., 2023). According to one of the
predominant theories in the field, the Conservation of Resource
(COR) Theory (Hobfoll, 1989; Hobfoll, 2002; Hobfoll et al., 2015;
Holmgreen et al, 2017), these trajectories are influenced by
individuals’ possession and accessibility of various resources and their
efforts to prevent resource depletion. Furthermore, resources tend to
coalesce rather than occur independently, forming dynamic resource
caravans that can be established or dissolved over time, thus generating
gain/loss spirals or cascades (Tao et al., 2023). This viewpoint is
consistent with other theories on resources and resilience,
underscoring the significance of personal and social resources in
navigating adversity and chronic stress (e.g., Lazarus and Folkman,
1984; Baltes, 1997; Holahan et al., 1999; Bonanno and Diminich,
2013). Importantly, the Selection, Optimization, and Compensation
(SOC) theory (Baltes, 1997) further proposes that individuals
strategically select, optimize, and compensate for available resources
to address cumulative and episodic processes of gain and loss
throughout the lifespan.

Therefore, notwithstanding challenging circumstances that may
precipitate resource loss, both COR and SOC theories posit that
effectively addressing these challenges can result in augmented
resources. Considering the variability of interacting resources and the
accompanying theories, attempting to succinctly summarize the
mechanisms by which they foster social adaptation and well-being
appears impractical (Hobfoll, 2002). However, as Hobfoll has
emphasized, there are common elements shared among diverse
resources: firstly, individuals are motivated to create and safeguard
resources. Secondly, those endowed with resources are less susceptible
to the adverse effects of stressful circumstances. Thirdly, individuals
with a variety of available resources are better equipped to selectively
confront stressful situations. Fourthly, individuals with more resources
are less adversely affected by resource depletion during stress and can
replenish or absorb losses by tapping into additional reserves. Fifthly,
resources are interconnected, fostering enrichment among those with
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substantial resource reservoirs. Sixthly, the influence of resources is
long-term and tends not to be transient across time and different
circumstances. Seventhly, within a particular culture, resources are
sought after because they contribute to success, resilience against
stress, and are inherently valued.

Additionally, Masten et al. (2021) have proposed a dynamic
interplay of multiple and complex adaptive systems (person, family,
community) where diverse resources interact, highlighting that
certain resources may exhibit promotive effects (main effect) or
protective effects (variable effect depending on the level of risk)
against maladaptation. However, interaction effects observed in
variable-centered studies may indicate divergent processes among
individuals, implying that a particular variable or resource that is
protective for some individuals could exert negative effects on others,
and that these effects could vary across the individual’s development,
circumstances and contexts.

Consequently, while to our knowledge, COR theory has not been
directly applied to elucidate social adaptation in socioeconomically
impoverished contexts, it posits that not all individuals in such
environments encounter adverse outcomes uniformly. This is because
the interaction of diverse factors could engender distinct pathways of
adaptation/maladaptation (Bonanno and Diminich, 2013). Therefore,
when confronted with adverse stressful environments, some
individuals may adeptly navigate challenges and undergo satisfactory
socioemotional adjustment, while others may endure varying levels of
distress, resulting in detrimental consequences for social adaptation
and well-being (also see Masten et al., 2021).

Based on this premise, we hypothesize that it is plausible to
anticipate distinct latent profiles among individuals pertaining to the
interplay of cognitive, emotional, and social variables, particularly
among those residing in vulnerable contexts. Furthermore, we propose
that these profiles may variably predict psychosocial adaptation.
Consequently, the objective of the current study was to delineate these
latent profiles, discern significant differentiators among them, and
assess their respective capacities to predict varying levels of
individuals’ psychosocial adaptation at a given juncture.

1.1 Social adaptation and
psychological-well-being as indicators of
psychosocial adaptation in economically
vulnerable populations

Social adaptation (SA) can be considered the capacity to confront,
relate to, compromise, and cooperate with others. SA involves
accommodating thoughts and behaviors, emotional regulation,
promotes rewarding social interactions and facilitates social sensitivity
(Ma et al., 2016). Moreover, SA also considers effective coping skills,
healthy interpersonal relationships, and an individuals’ motivation to
participate in their various societal roles while interacting with others
according to social norms and expectations (Lopez et al., 2016; Samadi
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and Sohrabi, 2016). Conversely, maladaptive behavior imposes stress
on social systems; primarily because it breaks established norms and
conventions for socialization (Liu et al., 2021). Maladaptive behaviors
are more frequently observed in vulnerable contexts where people
with insufficient income and low educational levels are more likely to
live (Thompson and Dahling, 2019; Papadakis et al., 2020), also
affecting overall feeling of psychological well-being (PWB).

SA and PWB as such, are moderately related constructs linked to
social contacts, relationships, friendship, and adaptive social
functioning (Lent, 2004; Blanco and Diaz, 2005; Masten, 2014) which
reflect individual levels of adjustment (Keyes, 2002). Both require
individuals to associate, accommodate, compromise, cooperate and
cope with the environment and others (Samadi and Sohrabi, 2016).

According to Lent (2004), positive adjustment is indeed a
multifaceted concept that incorporates cognitive, affective, and
behavioral dimensions. It transcends mere satisfaction or contentment
and encompasses achieving “satisfactoriness” which involves meeting
environmental demands and expectations. This includes fulfilling
responsibilities across different life domains and roles. Thus, a
comprehensive view of positive adjustment should recognize both
intrapersonal and interpersonal functioning. It should consider
subjective feelings of well-being alongside objective assessments of
effectiveness and fulfillment in life. This holistic perspective enables a
deeper understanding of individuals’ adaptive capacities and overall
adjustment in various contexts.

In accordance with this perspective, we can operationalize
psychosocial adaptation as the by-product of SA and PWB. Thus,
psychosocial adaptation includes individual and social dimensions of
adult functioning (Keyes, 1998) reflecting the subjective experience of
quality of life, sense of control, and self-esteem (Huepe et al., 2011).

Taken together, previous research highlighted that not all
individuals living in impoverishing contexts show maladaptation
(Bonanno and Diminich, 2013) because the interaction of cognitive,
emotional, and social factors could lead to different pathways of
2021).
However, this previous research is mainly focused on the study of

psychosocial adaptation/maladaptation (Masten et al,

single-variable outcomes, with few on the interrelations between
them. Some systematic reviews noted that few studies included more
than six variables, arguing the necessity of controlling the interaction
among them and for more complex models that simultaneously
consider multiple variables (Fritz et al., 2018b). To fill this gap,
we aimed to find different profiles of psychosocial adaptation through
latent profile analysis (LPA), a person-centered approach that allows
to find different latent profiles within the same group of people based
on the interindividual differences in multiple variables that are
considered simultaneously in the analysis.

1.2 The present study

Here, we aim to identify and validate different profiles of social,
emotional, and cognitive characteristics related to psychosocial
adaptation among adults living in impoverished environments. To
address this question, we used a combined methodological
approximation: (1) a theoretically driven LPA to identify distinct
profiles and (2) data-driven machine-learning methods to validate
group classification. Furthermore, we explored whether specific latent
profiles are associated with psychosocial adaptation (second research
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question) and eventually determined the most critical variables that
account for this classification through a progressive feature elimination
machine learning approach (third research question).

The selection of the features to introduce as indicators to the LPA
was carried out through a literature review on psychosocial adaptation
and related fields, such as resilience or well-being, both in adults and
across development. Most of the revised studies and reviews came
from developmental science. Across them, the resources identified
have been described as protective factors that are generalizable and
operate similarly in different populations across the lifespan (Holahan
etal., 1999).

Although studies on the adult population are scarce, some have
also identified socio-affective and cognitive resources or resilience
factors that could predict psychosocial adaptation (Hobfoll, 2002;
Huepe et al., 2011; Huepe and Salas, 2013a; Neely-Prado et al., 2019;
Franco-O'Byrne et al, 2023), but few of them have considered
multiple variables simultaneously (Fritz et al., 2018b).

This is a critical issue because the different variables or resources
act orchestrated (Hobfoll, 1989; Holahan et al., 1999; Hobfoll, 2002;
Hobfoll et al., 2015; Holmgreen et al., 2017), tend to causally generate
other resources (Holahan et al., 1999), or have compensatory or
protective effects in the context of adversity (Baltes, 1997; Hobfoll,
2002; Masten et al., 2021). Moreover, as people may use an array of
resources or resilience-promoting factors to cope with adversity
(Bonanno and Diminich, 2013) it is critical to assess the most relevant
variables  simultaneously, to find different profiles of
psychosocial adaptation.

Taking these considerations into account and based on the
evidence from different single studies, meta-analyses, and systematic
reviews on the topic (Meng et al., 2018; Fritz et al., 2018b; Gartland
etal, 2019a; Yule et al., 2019a), we selected the variables to be included
in this study. All the chosen variables were significant when tested in
isolation, but some lost significance simultaneously because of their
cumulative or suppressing effects (Bonanno et al., 2011a,b). Also,
some of these variables are modified or mediated by other factors
(Bonanno and Diminich, 2013; Fritz et al., 2018b); thus, their effects
may not be fully independent (Hobfoll, 2002).

1.3 Variable selection for the LPA

Across the scientific literature there is a strong consensus
regarding the importance of self-regulation for SA (i.e., impulse
control, emotional regulation, metacognition); self-esteem; social
support; locus of control; empathy; and cognitive factors as intelligence
or executive functioning (Buckner et al., 2003; Buckner and Waters,
2011; Meng et al., 2018; Gartland et al., 2019b), although it has been
shown that the relative importance of these factors could vary across
cultures (Masten et al., 2021).

Self-regulation must be considered an essential factor for SA. It
modulates and monitors thoughts, emotions, and behaviors (Flouri
etal., 2014a). It allows both to cope with stressors before they occur
(anticipation) and after they have occurred, reducing their impact by
managing negative emotions and thoughts (Aspinwall and Taylor,
1997; Buckner et al,, 2009). It has been well established that self-
regulatory abilities promote good adaptive functioning in diverse
areas such as social relationships, self-reflection, mental health, or

social competence (Buckner et al, 2009). Some aspects of
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self-regulation encompass abilities regarding emotion regulation,
executive functions, or impulse control. A recent systematic review by
Fritz et al. (2018b) found that factors related to self-regulation such as
cognitive reappraisal, low rumination, high distress tolerance, and low
expressive emotion suppression are resilience factors. Therefore,
we expect high cognitive, emotional, impulse control, and self-
regulation to positively affect psychosocial adaptation. As such, for
indicators of self-regulation we have selected control of thoughts,
emotional regulation, and impulse control.

There is abundant empirical evidence supporting the role of self-
esteem as a resilience factor and resource for SA in adults and children.
Self-esteem is negatively related to social stress (Kesting et al., 2013)
and higher symptoms of anxiety and depression (Dumont and
Provost, 1999; Sowislo and Orth, 2013) but positively associated with
higher subjective well-being (Orth and Robins, 2014; Pu et al., 2017)
and psychosocial adaptation in adults living in vulnerable contexts
(Neely-Prado et al,, 2019). In line with these results, we expect high
self-esteem will be essential for adequate psychosocial adaptation in
these populations.

Furthermore, prior studies have also underlined the role of social
support in promoting SA (Franco-O’'Byrne et al., 2023). Social support
comprises family resources, supportive interactions, subjective
perceptions of support, or the presence of intimate others (Hobfoll,
2002). People with more social support experience higher PWB and
are more resistant to stress (Dumont and Provost, 1999; Anthony,
2008; Gartland et al., 2019) identified 11 studies that found social
support outside the family (friends or adults) as a significant factor in
the face of poverty. Therefore, we expect that high social support from
family and friends will contribute positively to psychosocial
adaptation. As for indicators of social support, we have used the
feeling of loneliness and family networks.

Internal locus of control must be also considered as a factor
enhancing SA. It alludes to people’s perception of whether life
outcomes depend on personal inner factors instead of external ones.
Internal locus of control has been proposed as one of the most
influential personality characteristics in enhancing psychological and
social well-being and as a resource for coping with stress (Borman and
Overman, 2004; Nguyen and Joel Wong, 2013; Meng et al., 2018; Fritz
etal., 2018b; Gartland et al., 2019; Neely-Prado et al., 2019). The Kauai
Longitudinal Study (Werner, 1996, 2015), which followed 698 poor
children until adulthood, found that resilient people have a more
internal locus of control and high self-esteem. Therefore, we predict
that a high
psychosocial adaptation.

internal locus of control will promote

Existing studies have previously addressed the relation of empathy
to SA (Neely-Prado et al., 2019). Empathy has been considered a
motivator for prosocial behavior (Decety et al., 2016; Tomova et al.,
2017) and social behavior (Wolf et al., 2015), and it may be a natural
inhibitor of violent behaviors (Smith, 2006). Furthermore, affective
sharing with others and self-regulatory abilities that allow self-
monitoring and reflection, critical factors for sustaining productive
and supportive interactions with family, friends, and community
(Eslinger and Long, 2016). Moreover, during empathic processes,
contextual cues activate previous experiences that allow us to predict
others’ intentions, feelings, and behaviors, allowing the coordination
of previous social, emotional, and cognitive experiences (Melloni
et al, 2014). This contextual modulation could promote flexible

adaptation to different social contexts. However, some other studies
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also found that early life stress is associated with decreased emotional
empathy and increased vulnerability to depression (Grimm et al.,
2017; Cameron et al,, 2019). Therefore, although previous research led
us to predict that high affective empathy would promote psychosocial
adaptation, it may not be the case for all individuals living in contexts
of chronic stress (Eisenberg and Eggum, 2009). That is, in some
stressful situations, emotional feelings of sorrow or concern for others
could lead to personal distress, which may depend on the individual’s
abilities to regulate their emotions. For indicators of empathy, we have
chosen affective empathy conceptualized as empathic concern and
personal distress.

Similarly, stress resistance has also been identified as a critical
factor in adjustment to adversity (Masten et al., 2021). Poor people
have fewer material resources to cope with stressful situations and are
frequently exposed to a considerable variation of stressors (Buckner
and Waters, 2011) and, in turn have fewer opportunities to experience
positive stressors, that is, situations that pose challenges that drive
people to success or growth. Chronic exposure to stress in some
contexts as poverty, could have a negative impact on cognitive and
socio-affective domains (Neely-Prado et al, 2019). However,
individual differences (developmental stage, personality traits, coping
strategies, lifestyle, trauma/abuse history, social support, among other
factors) determine sensitivity to chronic stress and are crucial to
understanding different pathways of resiliency or maladaptation
(Yuen et al., 2009; McEwen, 2012; Cicchetti, 2013; De Minzi and
Lemos, 2014; Meng et al, 2018). The Kauai longitudinal study
(Werner, 1996, 2015) found that resilient adolescents showed more
flexibility in dealing with stress, high cognitive abilities, good impulse
control, a reflective cognitive style, more internal locus of control, and
higher self-esteem. Similarly (Aspinwall and Taylor, 1997) pointed out
that self-regulation skills are essential to cope with stress by
anticipating, preventing, and acting on stressors while they occur.
Therefore, we predict that low perceived stress will contribute to better
psychosocial adaptation.

Cognitive abilities have also been related to SA in the literature.
Under the umbrella of cognitive abilities, very different variables that
allow the capacity to reason and solve problems are included. Based
on previous results, we selected two indicators of cognitive abilities:
working memory and verbal intelligence. Working memory is an
important cognitive function that has been related to cognitive control
and executive functioning (Miyake et al, 2000), intelligence
(Ackerman et al., 2005; Kane et al., 2005), and self-regulation (Bogg
and Finn, 2010; Baird et al, 2013). It is essential for reading
comprehension, reasoning, and problem-solving in children and
adults (Carriedo et al., 2011; Iglesias-Sarmiento et al., 2015, 2023), and
are abilities necessary for academic achievement, and professional
success. Poverty in childhood has been linked to low working memory
in adulthood, although chronic stress mediated its effect (Evans and
Schamberg, 2009). Moreover, working memory has been proposed as
important for promoting adaptive factors in adults who live in
vulnerable contexts (Levens et al., 2017; Neely-Prado et al., 2019), and
it has also been related to resilience (Curtis and Cicchetti, 2003;
Bemath et al., 2020). In turn, verbal intelligence has been proposed to
be another important factor in facing adversity (Neely-Prado et al.,
2019). Specifically, poor children with high verbal cognitive ability
may be more successful in assessing and obtaining resources from
their environment and handling adversity-related problems (Masten
et al., 1999). However, evidence regarding verbal intelligence is
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inconsistent. Some other studies (e.g., Brown et al., 2013) have found
only moderate support for this association in a large longitudinal
cohort of 1,603 boys living in poverty.

In light of the identified predictors’ impact on psychosocial
adaptation, we anticipate that the interplay among social, cognitive,
and affective resources (including social support, stress, cognitive
abilities, self-esteem, empathy, self-regulation, and locus of control)
will enable the differentiation of various constellations of variables
(profiles) that characterize various groups of individuals. These
profiles are likely to delineate distinct trajectories of adjustment
(functionality) within socially vulnerable contexts. Drawing upon
prior research (Holmgreen et al., 2017; Masten et al., 2021), alongside
an anticipated pattern of poor psychosocial adaptation, we expect to
observe at least one pattern indicative of favorable psychosocial
adaptation. In this pattern, individuals are expected to demonstrate
high levels of self-regulation and self-esteem, an internal locus of
control, substantial social support from both family and friends, low
levels of perceived stress, enhanced cognitive abilities, and heightened
affective empathy.

Additionally, as discussed above, psychosocial adaptation was
operationalized as the by-product of SA and PWB. However, while
they are related (Lent, 2004; Blanco and Diaz, 2005; Masten et al.,
2021), they are not identical. Based on their communality (see
Supplementary Figure S1 for a Confirmatory Factor Analysis),
we hypothesized that the expected profiles will be associated with the
indicators of SA and PWB in the same direction.

2 Methods
2.1 Participants

Two hundred sixty-one participants were recruited to take part in
the study (female: 146; age: M=31.7, SD="7.9, range = 18-46; years of
education: M=13.6, SD=3.03. male: 115; age: M=31.5, SD=8.03,
range = 18-46; years of education: M=13.8, SD =2.67). After removing
outliers (see specific details in the Results section) a total of 254 adults
(142 female, 55%) between ages 18 to 46 (M=31.63, SD=7.95)
remained. In regards to formal education, participants reported
between 5 to 22 years (M =13.68, SD =2.87); this mean is equivalent
to having completed high school. Participants were recruited by
accessibility. All participants were adults from Santiago de Chile, and
belonged to the 40th percentile of households with the lowest income
and more vulnerability, as recorded by the Chilean Welfare Program
(Ministry of Social Development and Family, 2020). Only those who
had the Social Registry of households' were recruited. People or
families in this condition correspond to a low socioeconomic status
because within this percentile, they show marked disadvantages in
various socioeconomic indexes, including household income, level of
disability/dependence, possession of goods, and access to public
services. We excluded individuals with a visual or hearing impairment
who told us they would be unable to complete our assessment battery
(e.g., to read or respond to verbal information or to follow the
evaluator’s oral instruction). Any psychiatric or psychological

1 Retrieved from http://www.registrosocial.gob.cl/que-es#top
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disorders from participants were ruled out through a
previous interview.
2.2 Procedure

Trained professionals from social sciences applied all

sociodemographic, neuropsychological tests, and psychological
questionnaires used in this study. The tasks were presented on a
computer screen with the assistance of a research assistant; the
participants were asked to sit comfortably and respond to the set of
scales and questionnaires. Participation was voluntary and all
participant data was anonymized using an alpha-numeric coding
procedure. Evaluators made sure that each participant understood the
informed consent before starting the application of the tests. The
participants could inquire to the examiner in case of any doubt. The
order of the tests was random to avoid any bias. The participants took
approximately 3 h to complete the protocol, with a 15-min break in the
middle. The field study was carried out between 2017 and 18, prior to
the sars-cov-2 (COVID-19) pandemic.

All procedures were performed in accordance with the 1964
Helsinki Declaration and its later amendments or comparable ethical
standards. The Universidad Adolfo Ibafiez ethics committee approved
every procedure for this project. In accordance with this, all
participants were provided information sheets and signed informed
consent forms prior to testing.

2.3 Materials

The protocol included measures of self-regulation, self-esteem,
social support, locus of control, affective empathy, perceived stress,
working memory, and verbal intelligence. In
Supplementary materials (Section A) can be seen a complete
description of the instruments as well as their estimates of reliability.
All the reliability estimates for this sample were adequate, ranging
between a =0.60 and a=0.91. We briefly describe the instruments
used here.

Self-regulation was evaluated by three tests devoted to measuring
cognitive, emotional, and behavioral components. The assessment of
cognitive components was performed using the Metacognition
Questionnaire 30 (MCQ-30) subscale of Control of Thoughts (Wells
and Cartwright-Hatton, 2004). Self-regulation of emotions was
measured with the subscale of Cognitive Re-evaluation of the
Emotional Regulation Questionnaire (ERQ). Behavioral self-
regulation was assessed with The Barrat Impulsivity Scale (BIS-11)
(Patton et al., 1995). Self-esteem was measured using the Rosenberg
Self-esteem Scale (Rosenberg, 1965). Social support is measured
through two tests: the UCLA Loneliness Scale (Russell, 1996) and the
subscale of Family Network of Lubben Social Network Scale-Revised
(LSNS-R) (Lubben, 1988). Internal locus of control was assessed
through the subscale of Internality of the Attributional Style Test
(Levenson, 1974). Affective empathy was measured using the
Empathic Concern and Personal Discomfort subscales of the
interpersonal Reactivity Index IRI (Davis, 1983). Perceived stress was
evaluated through the Perceived Stress Scale, PSS (Cohen et al., 1983).
We also measured two cognitive abilities through two subscales of the
WAIS-IV (Wechsler, 2003); the WAIS-IV - Digit Span Backwards for
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working memory and the WAIS-IV - Vocabulary as a measure of
verbal intelligence. As for indicators of psychosocial adaptation,
we employed the Social Adaptation Self-Regulation Scale (SASS)
(Bosc etal., 1997) and the Psychological Well-Being Scale (PWB) (Ryff
and Singer, 2006). SASS, examines the quality of non-family
relationships, work and leisure, sociocultural interests, and family
relationships. PWB, as proposed by Ryff and Singer (2006), is a
broader construct that involves dimensions such as positive
relationships, self-acceptance, autonomy, environmental mastery,
personal growth, and purpose in life.

3 Data analysis
3.1 Latent profile analysis

LPA is a categorical latent variable modeling technique that
allows the identification of latent profiles within a sample based on
a set of observed variables. In the present study, we selected the set
of relevant indicators for social adaptation depicted in previous
sections. Data preparation and plotting were carried out in RStudio
(R Core Team, 2020; R Studio Team, 2020) using the Tidyverse
(Wickham et al, 2019), TidyLPA (Rosenberg et al., 2018),
MplusAutomation (Hallquist and Wiley, 2018), naniar (Tierney
et al.,, 2021) and janitor (Firke, 2021) packages. LPA models were
carried out using Mplus 8.7 (Muthén and Muthén, 2018) using full
maximum likelihood estimation (FIML). We employed 1,000
random starts and 500 replications to ensure that the model
estimation converges on the global maximum of likelihood. LPA is
a model testing process, fitting multiple models with different
numbers of profiles. For model fit comparisons and selection of the
optimal number of latent profiles we used a series of model fit
indices and statistics, parsimony and theoretical interpretability.
The statistical criteria used in the present study were: (a) the relative
fit information criteria the Bayesian information criterion (BIC)
and the Akaike’s information criterion (AIC); (b) a criterion for
assessing the quality of profiles membership classification (entropy);
and (c) a nested model test that compares neighboring models (e.g.,
k vs. k+1 profiles), the Lo-Mendell-Rubin likelihood ratio test
(LMR LR). In this study, we also examined the prediction of
covariates gender, age, and years of education to attribute profile
membership and to validate the retained profile solution with two
theoretically relevant measures for psychosocial adaptation; a
measure of social adaptation (SASS) and a measure of psychological
well-being (PWB). To this aim, we implemented our LPA models
following the three-step method (Muthén and Asparouhov, 2013;
Asparouhov and Muthén, 2014). In Step 1, unconditional LPA
models are estimated, and the selected model according to statistical
criteria and theoretically interpretability is used in the next step. In
Step 2, the most likely profile memberships are estimated from the
posterior probabilities of the LPA. Furthermore, the profile-
classification uncertainties (i.e., measurement error) in the latent
profile membership are calculated and used in the next step. In
Step 3, the relationships of the most likely latent profile membership
with covariates or/and distal outcomes are estimated, considering
the measurement error in the estimation of the latent profile
membership. For more information about the criteria used see
Supplementary materials, Section B.
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3.2 Machine-learning methods

The XGBoost (Kaufmann et al., 2019) classifier was used for
subject-group classification (i.e., Good - vs. Poor configuration for
psychosocial adaptation). For more information about the criteria
used see Supplementary materials, Section B. Next, we performed a
progressive feature elimination to select the optimum set of features
after stabilization (Donnelly-Kehoe et al., 2018) using a 5-fold cross-
validation scheme. We started the feature stabilization process with
the full set of features. We used the Gini scores to remove features with
the lowest importance at each iteration and checked for the robustness
of our results based on the final number of features after stabilization
(Kingsford and Salzberg, 2008). Finally, we kept the N first features in
the ranking, where N was the optimal number of features such that
using more than N features fails to improve the classifier’s
performance. Following best practices in machine learning (Poldrack
etal, 2017), we employed a k-fold validation approach (k=5) using
80% of the sample for training and validation, and 20% as an out-of-
folds sample for testing.

4 Results
4.1 Latent profile analysis results

First, outliers were eliminated because they can bias the results of
LPA. We eliminated scores that were + 3 standard deviations (SDs)
from the mean. After eliminating outliers, the total percentage of
missing values for each indicator was less than 4.3% (Emotion
regulation =1.5%; Control of thoughts=0.7%; Impulsivity =0.0%;
Working memory 1.9%; Verbal intelligence: 4.3%; Locus of
control = 1.1%; Self-esteem = 1.5%; Perceived stress=0.0%; Affective
empathy = 1.1%; Family networks =0.3%; Loneliness=0.3%).

Table 1 shows the goodness-of-fit statistics for profiles one to
three. The BIC supports a two-profile solution while the AIC selects a
model including three profiles. Entropy values suggest that the cases
could be appropriately allocated to the correct latent profile with
adequate certainty in both models (two-profile model=0.79, three-
profile model=0.82). Scrutiny of the relative sizes of the emergent
groups in the three-profile solution revealed that 81 (31%), 154 (60%),
and 19 (7%) persons were classified in profiles 1, 2, and 3, respectively.
The two-profile solution revealed that 153 (60.2%) persons were
classified in profile 1, and 101 (39.7%) persons were classified in
profile 2. Lubke and Neale (2006) suggested rejecting profiles with
fewer than 25 cases and that their retention should be carefully
supported on parsimony and conceptual meaningfulness. Inspection

TABLE 1 Model fit of latent profile with up to three latent profiles.

LMR
: LMR LRT
Profiles Entropy LRT (o-
value)
1 7943339 7865.518 1
2 7727333 | 7607.064 0.786 278.267 0.000
3 7732123 | 7569.406 0.825 60.74 0.261

BIC, Bayesian Information Criterion; AIC, Akaike’s Information Criterion; BLRT, bootstrap
likelihood ratio test; BLRT (p-value), p-value for bootstrap likelihood ratio test.
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of the three-profile solution suggested that, except for the family
networks indicator, there were no other differences between Profile 3
and Profile 1. Thus, given the small size of Profile 3 and its scarce
differentiation from Profile 1, the preference of BIC, the appropriate
entropy value for the two-profile solution, and parsimony, we selected
the two-profile solution as the best account for the data.

B,

Supplementary Table S1 with the main statistics for the two identified

In Supplementary materials, Section you can see
profiles for each variable.

Figure 1 displays the latent profiles of participants. Relative to
Profile 2, individuals of Profile 1 showed significantly higher scores in
emotion regulation, locus of control, self-esteem, and family networks.
Furthermore, individuals in Profile 1 showed significantly lower scores
in control of thoughts, impulsivity, perceived stress, affective empathy,
and loneliness than those in Profile 2. Profiles did not significantly
differ in working memory and verbal intelligence. Thus, the pattern of
the participants’ scores in Profile 1 suggests a configuration of
emotional, behavioral, and cognitive features that could facilitate
psychosocial adaptation. On the contrary, the configuration of the
social, emotional, and cognitive features related to subjects clustered
in Profile 2 could obstruct psychosocial adaptation. Consequently,
we termed Profile 1 and Profile 2 as Good and Poor configurations for
psychosocial adaptation, respectively.

In Step 2, we estimated the most likely profile memberships from
the posterior probabilities of the two-profile solution. Then, the
profile-classification uncertainties in the latent profile membership
were calculated for use in the next step. In Step 3, we tested the model
presented in Figure 2. In this model, we examined the prediction of
covariates (gender, years of education, and age) on profiles.
Additionally, the latent profiles were used as a predictor of the SASS
and PWB.

Table 2 shows the results of the latent logistic logit model. As
Table 2 shows, only years of education significantly predicted the logit
(p<0.01). It was found that holding gender and age constant, the odds
of being allocated in the Good configuration profile increased by 1.19
times for each additional year of education.

10.3389/fpsyg.2024.1321242

In Step 3, we also computed a test for mean differences across
profiles, where the Good and Poor-configuration profiles differed
significantly in the scores related to SASS (Estimatenean.aigerences = 1.182,
SE=0.111, Wald=10.652, p=0.000) and PWB (Estimatey,,
dirnces = 1.548, SE=0.092, Wald=16.890, p=0.000). Figure 3 shows the
profile-specific means and 95% Cls of the people’s scores in SASS and
PWB as a function of the two profiles. The Good configuration profile
scored significantly higher than the Poor configuration profile in SASS
and PWB.

4.2 Machine-learning results

We assessed the classification using the full set of features plus
years of education because this variable predicted the likelihood of
being classified into the profiles. The Poor vs. the Good configuration
for psychosocial adaptation classification using the entire set of
features yielded an AUC of 0.98 in the test-set (Figure 4A). The feature
importance list (Figure 4B) for that classification resulted in the
impulsivity variable as the most important feature, followed by self-
esteem, verbal intelligence, perceived stress, affective empathy,
loneliness, internal locus of control, family networks and finally,
emotion regulation.

Then, we performed the progressive feature elimination process
to obtain the optimum set of features for that classification (Figure 5).
After performing a 5-fold cross-validation on feature sets comprising
different numbers of features, it has been found that a number of 6
features comprising self-esteem, impulsivity, loneliness, perceived
stress, years of study, and control of thoughts yielded a maximum
validation accuracy result of 91.36%.

The Poor vs. Good configuration for psychosocial adaptation
classification using the entire set of features yielded an AUC of 0.99 in
the test-set (Figure 6A). The feature importance list (Figure 6B) for
that classification resulted in the self-esteem variable as the most
important feature, followed by impulsivity, loneliness, perceived stress,
years of education, and control of thoughts.

Profile —Good configuration - -Poor configuration

0.5+

0.0

Z-score

70_5.

-1.01

Emation  Control Impulsivity Working ~ Verbal

regulation thoughts

FIGURE 1

Locus of
memory intelligence control

Indicators

Latent class profile scores on measured variables. Bars represent 95% Cls of the mean.

Self-
esteem

Perceived Affective Family Loneliness
stress  empathy networks

Frontiers in Psychology

07

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1321242
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Carriedo et al.

10.3389/fpsyg.2024.1321242

Emotion || Control of Impulsivit Working Verbal Locus of Self-ost Perceived || Affective Family Loneliness
regulation || thoughts pulsivity Memory ||Intelligence control sli-esleem Stress empathy || networks Ineéss
Gender >| Profiles SASS
Years of Psychological
education well-being
Age
FIGURE 2
Conceptual schema of LPA implemented in Step 3. Circle: represents the latent variable with the two categorical profiles (latent variable) estimated
from the selected model in Step 1; directional arrows: depict the direct effect of one variable on another; rectangles: represent measured/observed
variables. In this model, the covariates (i.e., gender, years of education and age) predict the latent profiles and the latter latent variable predict the
measured variables SASS and Psychological well-being.

TABLE 2 Logistic regression.

Estimate/ p-

Covariate  Estimate[OR] SIE. (Wald) | value
Intercept —2.557 1.247 —2.050 0.040
Gender —0.015[0.985] 0.307 —0.049 0.961
Years of 0.178[1.194] 0.062 2.887 0.004
education

Age 0.017[1.017] 0.020 0.846 0.397

OR, odds ratio; S.E., standard error; Study, years of education. Odds ratios are given in
brackets; Feminine is the reference category for gender. Wald: Wald statistics. Effect of
covariates on profiles.

5 Discussion

The aim of the present study was to identify individuals’ different
latent profiles comprising the interaction of cognitive, emotional, and
social variables among vulnerable adults who lived in impoverished
areas in Santiago, Chile. Using a theoretically guided and evidence-
based approach, we were able to identify critical variables, which
predicted successful or unsuccessful psychosocial adaptation. Most
previous research has adopted a variable-centered approach focusing
on studying single variable outcomes. Although helpful, most of these
studies did not include enough variables in complex models that allow
them to control their interactions simultaneously (Fritz et al., 2018b).
To fill this gap, the present study used LPA person-centered approach
to identify different profiles of interacting variables and explore their
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FIGURE 3
Means (dots) and 95% Cls (Bars) in SASS and PWB as a function of the
profile. Bars represent 95% Cls of the mean.

association with sociodemographic predictors —gender, age, and years
of education-and with different levels of psychosocial adaptation,
operationalized as the by-product of SA and PWB. Moreover,
we aimed to validate participants’ classification into the profiles
through machine learning methods and, ultimately, identify the most
important predictors of these different psychosocial adaptation paths
through machine learning progressive feature elimination. We were
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Machine-learning results with the full set of features and progressive feature elimination. Machine-learning results with the full set of features. (A) poor
vs. good configuration ROC curve, indicating sensitivity (true positive rate) and 1 — specificity (false positive rate), while calculating the area under the
curve (blue) and its confidence interval (light blue). Results show an AUC of 0.98. (B) Poor configuration vs. good configuration feature importance list
of the most relevant features for the classification, with the impulsivity variable as the most important feature, followed by self-esteem, verbal
intelligence, perceived stress, affective empathy, loneliness, locus of control, family networks and emotion regulation. AUC, Area under the curve; Cl,
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Progressive feature elimination. Progressive feature elimination. Iterative feature selection results starting from the full-set of features until an optimum
number is obtained based on validation accuracy. For N = 5 the maximum accuracy (91.36%) was achieved with years of study, control of thoughts,
perceived stress, impulsivity, self-esteem, and loneliness as the optimum feature set. Validation accuracy across folds (blue) and confidence interval
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able to identify two emerging profiles among the participants, which
predicted successful or unsuccessful psychosocial adaptation. Nine
out of the 11 initial selected indicators (LPA), namely emotion
regulation, control of thoughts, impulsivity, locus of control, self-
esteem, perceived stress, affective empathy, family networks, and
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loneliness were critical to differentiate between Good and Poor
configuration for psychosocial adaptation. In contrast, classic
predictors such as working memory capacity and verbal intelligence
did not. In the following, we will discuss the results in terms of each

of our research questions.
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FIGURE 6
Machine-learning results after feature optimization. Machine-learning results after feature optimization. (A) poor vs. good configuration for
psychosocial adaptation ROC curve, indicating sensitivity (true positive rate) and 1 — specificity (false positive rate), while calculating the area under the
curve (blue) and its confidence interval (light blue). Results show an AUC of 0.99. (B) poor vs. good configuration feature importance list of the most
relevant features for the classification, with the self-esteem variable as the most important feature, followed by impulsivity, loneliness, perceived stress,
years of study, and control of thoughts. AUC, Area under the curve; Cl, Confidence interval.

5.1 Identification of latent profiles of
psychosocial adaptation among adults
living in vulnerable contexts

LPA yielded two different profiles. These subgroups initially
suggested a different configuration of cognitive, social and affective
variables. Most people were assigned to Profile 1 (Good configuration
for psychosocial adaptation). These people are characterized by good
emotional, cognitive, and behavioral self-regulation, internal locus of
control, high self-esteem, low-stress levels, low affective empathy, high
family support, and low feelings of loneliness. In turn, people assigned
to profile 2 (Poor configuration for psychosocial adaptation) showed
the reverse pattern. According to previous literature, the configuration
of scores shown by people allocated in Profile 1 (Good configuration
for psychosocial adaptation) could facilitate psychosocial adaptation,
whereas the configuration of Profile 2 (Poor configuration for
psychosocial adaptation) scores could hinder psychosocial adaptation
(Hobfoll, 2002; Huepe et al., 2011; Huepe and Salas, 2013; Meng et al.,
2018; Fritz et al., 2018b; Gartland et al., 2019; Neely-Prado et al., 2019;
Yule et al., 2019).

Most selected indicators (emotion regulation, control of thoughts,
impulsivity, locus of control, self-esteem, perceived stress, affective
empathy, family networks, and loneliness) could be considered as
resources that significantly discriminated between good and poor
psychosocial adaptation configuration profiles. The exception was
cognitive variables: working memory capacity and verbal intelligence.
The lack of significant differences between the profiles in these abilities
runs against previous research that underlined the importance of
working memory for promoting social adaptation and resilience to
vulnerable contexts (Curtis and Cicchetti, 2003; Wingo et al., 2010;
Levens et al., 2017; Neely-Prado et al., 2019; Bemath et al., 2020).
Similarly, in regards to verbal intelligence, our results did not support

Frontiers in Psychology

those of previous research in children (Masten et al., 1999; Flouri
etal, 2014) or adults (Neely-Prado et al., 2019). However, they align
with (Brown et al., 2013), who found no strong support for the
association of verbal intelligence and SA in a large longitudinal cohort
of 1,603 boys living in poverty.

One possible explanation (Neely-Prado et al, 2019) is that
previous research based on a variable-centered approach has tested
the effect of these variables in isolation. In contrast, the person-
centered approach adopted here, tested their effect in interaction with
other variables. In fact, previously, some authors have pointed out that
some variables could lose significance when tested simultaneously
because of their cumulative or suppressing effects (Bonanno et al.,
2011a) or because their effect could be modified or mediated by other
factors (Bonanno and Diminich, 2013; Fritz et al., 2018b; Masten et al.,
2021). Still, it could be possible that the presence of other socio-
affective resources acting orchestrated could compensate for the lack
of cognitive resources and that the effect of some resources could have
a variable influence depending on time and circumstances as it is
underscored by resources theories (Hobfoll, 2002). The interaction
among resources and how it could suppress or enhance the effect of
the others, is an important question that deserves more attention in
future research.

Another result that deserves special attention is that people
belonging to profile 1 (good configuration for psychosocial
adaptation) showed lower levels of affective empathy than people
belonging to profile 2 (poor configuration for psychosocial
adaptation). Although empathy has been considered a motivator
of social and prosocial behavior (Wolf et al., 2015; Decety et al.,
2016; Eslinger and Long, 2016; Tomova et al., 2017) and as such
would promote psychosocial adaptation, this may not be the case
for all individuals living in chronically stressful contexts (Fisenberg
et al., 2009; Cameron et al., 2019). In these contexts, feelings of
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grief or concern for others might overwhelm individuals, leading
to personal distress that they would try to avoid. However, it is
unclear why avoidance of personal distress might facilitate
psychosocial adaptation. It could be that personal distress
avoidance increases the feeling of PWB, which in turn promotes
SA, but this is an open and controversial question to be explored
in future research.

Regarding the predictors of the profiles, it is noteworthy that our
results indicate that the probability of belonging to the profiles is not
determined by sociodemographic factors such as participants’ gender
or age. Instead, it is influenced by individuals’ possession and
accessibility of psychological and social resources to confront
adversity, along with the strategies they may employ to select,
optimize, and compensate for these resources, as posited by resource
theories (Hobfoll, 1989; Baltes, 1997; Hobfoll, 2002; Hobfoll et al.,
2015; Holmgreen et al., 2017). Such findings are important because
demographic variables reflect personal attributed not modifiable,
whereas individual and social resources could be more easily
modifiable by psychological or social interventions (see Lent, 2004 for
a similar account). In contrast, another sociodemographic variable,
higher educational level, predicts the probability of belonging to a
good adaptation profile. These results align with previous studies
showing positive correlation between the level of education and social
adaptation (Neely-Prado et al,, 2019) in similar populations as well as
associations between low educational levels and social maladjustment
(Groot and van den Brink, 2010; Livingston et al., 2010; Liu et al.,
2021), fewer employment opportunities and insufficient income
(Thompson and Dahling, 2019; Papadakis et al., 2020). Therefore, this
result highlights the relevance of formal education not only to
acquiring information, reading, or mathematical skills useful for life,
but also to learning psychological skills that foster resilience (Masten
and Cicchetti, 2016).

Additionally, we internally validated the classification into Good
and Poor configurations for adaptation profiles obtained from LPA
through machine learning methods, obtaining an excellent
classification accuracy with the initial set of indicators plus years of
education. Therefore, both LPA and machine learning classification
results point out that the theoretical selection of most of the social and
emotional indicators was valid for discriminating between different
pathways of psychosocial adaptation within the same context of
vulnerability (Anthony, 2008; Buckner et al., 2009; Cicchetti, 2013;
Nguyen and Joel Wong, 2013; Meng et al., 2018; Fritz et al., 2018b;
Gartland et al., 2019; Neely-Prado et al., 2019).

5.2 Critical variables aiding the
classification of psychosocial adaptation
profiles

After validating the profiles obtained from LPA, we conducted
machine learning based progressive feature elimination procedure to
obtain the optimal set of features for classifying into good and poor
configuration profiles. It showed a maximum validation accuracy with
only 6 of the 11 indicators: self-esteem, impulsivity, loneliness,
perceived stress, years of education, and control of thoughts.

That is, although most of the initial indicators differentiated the
two profiles of psychosocial adaptation, we obtained mostly the same
accuracy with only six of them, which is important not only in terms
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of parsimony in the explanation, but also for the design of future
psychosocial interventions with these populations.

5.3 Latent profiles and their association
with psychosocial adaptation

We used the SASS and the P PWB scales as pointers for
psychosocial adaptation to validate the two identified profiles.
Crucially, the Good configuration for psychosocial adaptation profile
scored significantly higher on the SASS and PWB scales. These results
align with the predicted association between SA and PWB (Lent,
2004; Blanco and Diaz, 2005; Masten et al., 2021), as both profiles were
associated with SA and PWB in the same direction. However, given
that the constructs are not identical, we suggest that in the Good
configuration profile, some features selected by the machine learning
analysis (high scores in self-esteem and low control of thoughts) could
be more related to PWB, while the remaining features (low scores in
impulsivity and low perceived stress) promote better adjustment in
social relationships, a greater sense of belonging and contribution to
society, aspects mainly linked SA. Taken together, all these
correlational results only suggest a possible pathway of influence, not
the mechanisms through which they exert their influence, a matter
beyond the scope of our current objectives and left open for
future research.

Although the comparison with previous studies followed a
variable-centered approach is not straightforward, globally the
results agreed with those that underlined that not all people living
in impoverished environments develop adverse outcomes. Instead,
having personal and social resources could help people cope with
adversity and stress (Baltes, 1997; Hobfoll, 2002; Bonanno and
Diminich, 2013). Among the resources that could act as protectors
of maladaptive outcomes, in agreement with previous research, are
high self-esteem (Kesting et al., 2013; Orth and Robins, 2014; Pu
et al., 2017; Neely-Prado et al., 2019), behavioral and cognitive
self-regulation (Aspinwall and Taylor, 1997; Buckner et al., 2009;
Flouri et al., 2014), as well as adequate levels of education (Groot
and van den Brink, 2010; Livingston et al., 2010; Neely-Prado et al.,
2019; Thompson and Dahling, 2019; Papadakis et al., 2020; Liu
et al.,, 2021). Conversely, loneliness (Dumont and Provost, 1999;
Anthony, 2008; Fritz et al., 2018b; Gartland et al., 2019) and high
perceived stress levels (Neely-Prado et al., 2019; Masten et al.,
2021) could act as risk factors for maladjustment. Outstandingly,
these most important indicators for psychosocial adaptation are
very much the same as those identified in the Kauai longitudinal
study (Werner, 1996, 2015). Their results found that resilient
adolescents show more flexibility in dealing with stress, together
with high cognitive abilities, good impulse control, a high reflective
cognitive style, more internal locus of control, and higher
self-esteem.

These results underlined the importance of studying a
constellation of orchestrated variables (Holahan et al., 1999; Hobfoll,
2002; Bonanno and Diminich, 2013). Our results pointed out that in
confronting adversity, most people showing adaptive strategies used
an array of dynamic interacting resources (Bonanno and Diminich,
2013). The resources and strategies available in this context are varied,
encompassing both internal and external factors that configure
different pathways for psychosocial adaptation (Hobfoll, 2002; Masten
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etal,, 2021). Our results pointed out that internal resources such as
high self-esteem, stress resistance, and the ability to self-regulate
behavior and cognition can assist individuals in maintaining a positive
outlook, finding creative solutions to challenges, and sustaining
motivation and hope during difficult times. External resources
including social support and education, also play a crucial role. Social
support, in particular, has been identified as pivotal in individuals’
ability to cope with adversity, providing emotional solace, practical
guidance, and material aid.

Moreover, it is plausible that certain resources may causally
engender other mechanisms (Holahan et al., 1999; Masten et al,,
2021), create positive and avoid negative cascades, or exhibit
compensatory or protective effects in the face of adversity (Hobfoll,
2002; Masten et al., 2021). For instance, some evidence suggests the
existence of social buffering of the hypothalamic-adrenal-pituitary
(HPA) system, wherein social support can moderate stress reactions
across development (Hostinar et al., 2014; McEwen, 2020; Masten
etal, 2021). Other studies suggested that effective parenting may act
as a buffer for limiting the harm posed by early adversity, interrupting
negative cascades and promoting positive ones (Masten and
Kalstabalkken, 2018). Moreover, there is evidence indicating
dynamically modeled associations within broader networks of
interconnected variables or resources. Within these networks (e.g.,
Fritz et al, 2018a; Kalisch et al., 2019), protective factors may
be activated by stressors and dynamically operate to either weaken or
strengthen the interconnectedness of resources, which may vary over
time and populations. Unfortunately, the present design does not
allow us to test these causal relations and mechanisms among
resources, nor does it establish specific pathways of interaction among
resources that could be multiple and not linear over the course of
lifespan development (Masten et al, 2021). Still, the causal
relationships among the identified resources, the strategic use of them,
and the potential compensatory or protective effects are key questions
to be addressed in future research through other methodologies as, for
path
network modeling.

instance, analysis, growth mixture modeling, or

Moreover, it is essential to note that not all resources are equally
stable and available throughout the lifespan (Schwartz, 2000), and that
sensitivity to chronic stress is variable and determined by behavioral
and personality variables (Werner, 1996, 2015; Yuen et al., 2009;
McEwen, 2012; Cicchetti, 2013; De Minzi and Lemos, 2014; Meng
et al,, 2018); as well as by differential susceptibility or sensibility to
context (e.g., Ellis et al, 2011). Our results are only a snapshot of a
particular resource constellation at a given time which could fluctuate
as life circumstances change. In this sense, given that adaptation is a
balancing process between resilience and allostatic load (Meng et al.,
2018; Yule et al,, 2019), it could be interesting to explore in future
research using longitudinal designs and multiple methods for
modeling interactions, whether the potential protective effect of self-
esteem and self-regulation fluctuates under changing circumstances
of other less stable resources such as social support or perceived stress.
This aspect is crucial for comprehending how individuals optimize
available resources or compensate for their absence when faced with
varying life circumstances, as emphasized by the SOC theory (Baltes,
1997), and for understanding how individuals interact with and adapt
to the numerous internal and external systems and processes, as
proposed by the dynamic systems perspectives of resilience (e.g.,
Masten et al., 2021).
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6 Limitations

A possible limitation of this study is the use of self-reported
measures; therefore, social desirability could have affected the scores.
However, given that we obtained two different and consistent profiles
and our reliable measures, we are reasonably confident in the results.
Another possible limitation is that these results are context-dependent
and, therefore, do not extrapolate to other populations living in similar
poverty contexts, where unlike in Chile, access to public education is
not guaranteed for all the population. A mitigating aspect of the
approach is that it can be used for previous datasets and look for
convergent or divergent results to strengthen the conclusions.

7 Conclusion

We confirm that social, cognitive, and affective variables, such as
high self-esteem and cognitive and behavioral self-regulation, low
levels of stress, level of education, and social support, act coordinately
and are crucial for differentiating diverse pathways of psychosocial
adaptation. This points out that, even in objectively bad living
conditions, people with more social, cognitive, and emotional
resources could have better expectations of experiencing positive
outcomes (Hobfoll, 2002). The optimal set of resources identified has
important implications for designing psychosocial policy in vulnerable
contexts through the enhancement of protective factors like self-
esteem and self-regulation, which could aid in reducing the impact of
some risk factors such as perceived stress and loneliness. Moreover, it
is worth noting that the adequate access to public education, even in
an impoverishing context, acts as a protective factor against
psychosocial maladjustment.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Universidad
Adolfo Ibafiez ethics committee. The studies were conducted in
accordance with the local legislation and institutional requirements.
The participants provided their written informed consent to
participate in this study.

Author contributions

NC: Conceptualization, Writing - original draft, Writing - review
& editing. OR-V: Formal analysis, Methodology, Writing — original
draft. SM: Formal analysis, Methodology, Writing - review & editing.
JM-S: Writing - review & editing. DH-A: Writing - review & editing.
VS: Writing - review & editing. DF-O’B: Project administration,
Writing - review & editing. AI: Funding acquisition, Writing - review
& editing. TB: Writing — review & editing. DH: Conceptualization,
Funding acquisition, Supervision, Writing - original draft.

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1321242
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Carriedo et al.

Funding

The author(s) declare that financial support was received for
the research, authorship, and/or publication of this article. This
work was supported by grants from Comisién Nacional de
Investigacion Cientifica y Tecnolégica (ANID/FONDECYT
Regular N° 1231117 to David Huepe and 1210195 to Agustin
Ibafiez). Nuria Carriedo was supported by a grant from La
Secretaria de Estado de Universidades, Investigacion, Desarrollo e
Innovacién de Espana. Subvencién Modalidad A Estancias de
profesores e investigadores Sénior en centros extranjeros, incluido
el programa Salvador de Madariaga (PRX19/00147). Al is
supported by the Multi-Partner Consortium to Expand Dementia
Research in Latin America (ReDLat), funded by the National
Institutes of Aging of the National Institutes of Health under award
number RO1AG057234, an Alzheimer’s Association grant (SG-20-
725707-ReDLat), the Rainwater Foundation, and the Global Brain
Health Institute; as well as by CONICET; FONCYT-PICT (2017-
1818, 2017-1820); ANID/FONDECYT Regular (1210195 and
1210176); ANID/FONDAP (15150012); ANID/PIA/ANILLOS
ACT210096; and Sistema General de Regalias
(BPIN2018000100059), Universidad del Valle (CI 5316). AMG is
an Atlantic Fellow at the Global Brain Health Institute (GBHI) and
is supported with funding from GBHI, Alzheimer’s Association,
and Alzheimer’s Society (Alzheimer’s Association GBHI ALZ
United Kingdom-22-865742); CONICET; ANID, FONDECYT
[1210176];
Investigacion Experimental en Comunicacién y Cognicién
(PIIECC), Facultad de Humanidades, USACH.

Regular and Programa Interdisciplinario de

References

Ackerman, P. L., Beier, M. E., and Boyle, M. O. (2005). Working memory and
intelligence: the same or different constructs? Psychol. Bull. 131, 30-60. doi:
10.1037/0033-2909.131.1.30

Anthony, E. K. (2008). Cluster profiles of youths living in urban poverty: factors
affecting risk and resilience. Soc. Work. Res. 32, 6-17. doi: 10.1093/swr/32.1.6

Asparouhov, T., and Muthén, B. (2014). Auxiliary variables in mixture modeling:
three-step approaches using M plus. Struct. Equ. Model. Multidiscip. ]. 21, 329-341. doi:
10.1080/10705511.2014.915181

Aspinwall, L. G., and Taylor, S. E. (1997). A stitch in time: self-regulation and proactive
coping. Psychol. Bull. 121, 417-436. doi: 10.1037/0033-2909.121.3.417

Baird, B., Smallwood, J., Gorgolewski, K. J., and Margulies, D. S. (2013). Medial and
lateral networks in anterior prefrontal cortex support metacognitive ability for memory
and perception. J. Neurosci. 33, 16657-16665. doi: 10.1523/JNEUROSCI.0786-13.2013

Baltes, P. B. (1997). On the incomplete architecture of human ontogeny: selection,
optimization, and compensation as foundation of development theory. Am. Psychol. 52,
366-380. doi: 10.1037/0003-066X.52.4.366

Bemath, N., Cockcroft, K., and Theron, L. (2020). Working memory and psychological
resilience in south African emerging adults. S. Afr. J. Psychol. 50, 493-506. doi:
10.1177/0081246320920868

Blanco, A., and Diaz, D. (2005). El bienestar social: Su concepto y medicion.
Psicothema 17, 582-589.

Bogg, T., and Finn, P. R. (2010). A self-regulatory model of behavioral disinhibition
in late adolescence: integrating personality traits, externalizing psychopathology, and
cognitive capacity. J. Pers. 78, 441-470. doi: 10.1111/j.1467-6494.2010.00622.x

Bonanno, G. A., and Diminich, E. D. (2013). Annual research review: positive
adjustment to adversity-trajectories of minimal-impact resilience and emergent
resilience. J. Child Psychol. Psychiatry 54, 378-401. doi: 10.1111/jcpp.12021

Bonanno, G. A., Pat-Horenczyk, R., and Noll, J. (2011a). Coping flexibility and
trauma: the perceived ability to cope with trauma (PACT) scale. Psychol. Trauma Theory
Res. Pract. Policy 3,117-129. doi: 10.1037/20020921

Bonanno, G. A., Westphal, M., and Mancini, A. D. (2011b). Resilience to loss and

potential trauma. Annu. Rev. Clin. Psychol. 7, 511-535. doi: 10.1146/annurev-
clinpsy-032210-104526

Frontiers in Psychology

13

10.3389/fpsyg.2024.1321242

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

The reviewer KS declared a past co-authorship with the author AI
to the handling editor.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Author disclaimer

The contents of this publication are solely the responsibility of the
authors and do not represent the official views of these institutions.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1321242/

full#supplementary-material

Borman, G. D., and Overman, L. T. (2004). Academic resilience in mathematics
among poor and minority students. Elementary School Journal, 104, 177-195. doi:
10.1086/499748

Bosc, M., Dubini, A., and Polin, V. (1997). Development and validation of a social
functioning scale, the social adaptation self-evaluation scale. Eur. Neuropsychopharmacol.
7, §57-S70. doi: 10.1016/S0924-977X(97)00420-3

Brown, J., Barbarin, O., and Scott, K. (2013). Socioemotional trajectories in black boys
between kindergarten and the fifth grade: the role of cognitive skills and family in
promoting resiliency. Am. J. Orthopsychiatry 83, 176-184. doi: 10.1111/ajop.12027

Buckner, J. C., Mezzacappa, E., and Beardslee, W. R. (2003). Characteristics of resilient
youths living in poverty: the role of self-regulatory processes. Dev. Psychopathol. 15,
139-162. doi: 10.1017/50954579403000087

Buckner, J. C., Mezzacappa, E., and Beardslee, W. R. (2009). Self-regulation and its
relations to adaptive functioning in low income youths. Am. J. Orthopsychiatry 79,
19-30. doi: 10.1037/a0014796

Buckner, J. C., and Waters, J. S. (2011). “Resilience in the context of poverty” in
Resilience and mental health: Challenges across the lifespan. ed. S. M. Southwick
(Cambridge, UK: Cambridge University Press), 264-275.

Cameron, C. D., Hutcherson, C. A., Ferguson, A. M., Scheffer, . A, Hadjiandreou, E.,
and Inzlicht, M. (2019). Empathy is hard work: people choose to avoid empathy because
of its cognitive costs. J. Exp. Psychol. Gen. 148, 962-976. doi: 10.1037/xge0000595

Carriedo, N., Elostia, M. R,, and Garcfa-Madruga, J. A. (2011). Working memory, text
comprehension, and propositional reasoning: a new semantic anaphora WM test. Span.
J. Psychol. 14, 37-49. doi: 10.5209/rev_sjop.2011.v14.n1.3

Chaudhuri, S. (2003). Assessing vulnerability to poverty: Concepts, empirical methods and
illustrative examples. New York: Department of Economics, Columbia University, p. 56.

Cicchetti, D. (2013). Annual research review: resilient functioning in maltreated
children-past, present, and future perspectives. J. Child Psychol. Psychiatry 54, 402-422.
doi: 10.1111/§.1469-7610.2012.02608.x

Cohen, S., Kamarck, T., and Mermelstein, R. (1983). A global measure of perceived
stress. J. Health Soc. Behav. 24, 385-396. doi: 10.2307/2136404

Curtis, W. J., and Cicchetti, D. (2003). Moving research on resilience into the 21st
century: theoretical and methodological considerations in examining the biological

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1321242
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1321242/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1321242/full#supplementary-material
https://doi.org/10.1037/0033-2909.131.1.30
https://doi.org/10.1093/swr/32.1.6
https://doi.org/10.1080/10705511.2014.915181
https://doi.org/10.1037/0033-2909.121.3.417
https://doi.org/10.1523/JNEUROSCI.0786-13.2013
https://doi.org/10.1037/0003-066X.52.4.366
https://doi.org/10.1177/0081246320920868
https://doi.org/10.1111/j.1467-6494.2010.00622.x
https://doi.org/10.1111/jcpp.12021
https://doi.org/10.1037/a0020921
https://doi.org/10.1146/annurev-clinpsy-032210-104526
https://doi.org/10.1146/annurev-clinpsy-032210-104526
https://doi.org/10.1086/499748
https://doi.org/10.1016/S0924-977X(97)00420-3
https://doi.org/10.1111/ajop.12027
https://doi.org/10.1017/s0954579403000087
https://doi.org/10.1037/a0014796
https://doi.org/10.1037/xge0000595
https://doi.org/10.5209/rev_sjop.2011.v14.n1.3
https://doi.org/10.1111/j.1469-7610.2012.02608.x
https://doi.org/10.2307/2136404

Carriedo et al.

contributors to resilience. Dev. 15, 773-810. doi: 10.1017/

S0954579403000373

Psychopathol.

Davis, M. H. (1983). A Mulitdimensional approach to individual differences in
empathy. J. Pers. Soc. Psychol. 44, 113-126. doi: 10.1037/0022-3514.44.1.113

Decety, J., Bartal, I. B.-A., Uzefovsky, E, and Knafo-Noam, A. (2016). Empathy as a
driver of prosocial behaviour: highly conserved neurobehavioural mechanisms across
species. Philos. Trans. R. Soc. B Biol. Sci. 371:20150077. doi: 10.1098/rstb.2015.0077

De Minzi, M. C. R., and Lemos, V. N. (2014). “Promotion of resiliency in children in
social vulnerability: an approach from positive psychology” in Positive psychology in
Latin America. ed. A. Castro Solano (Berlin: Springer), 195-211.

Dumont, M., and Provost, M. A. (1999). Resilience in adolescents: protective role of
social support, coping strategies, self-esteem, and social activities on experience of stress
and depression. J. Youth Adolesc. 28, 343-363. doi: 10.1023/A:1021637011732

Eisenberg, N., and Eggum, N. D. (2009). Empathic responding: sympathy and
personal distress. Soc. Neurosci. Empathy 6, 71-830.

Eisenberg, N., Eggum, N. D., Decety, J., and Ickes, W. (2009). The social neuroscience
of empathy. Cambridge, MA: MIT Press Cambridge:

Ellis, B. J., Boyce, W. T., Belsky, J., Bakermans-Kranenburg, M. J,, and Van
IJzendoorn, M. H. (2011). Differential susceptibility to the environment: an
evolutionary-neurodevelopmental theory. Dev. Psychopathol. 23, 7-28. doi: 10.1017/
S0954579410000611

Eslinger, P. J., and Long, M. (2016). Biopsychosocial influences that promote and
impede social brain maturation. J. Infant Child Adolesc. Psychother. 15, 179-187. doi:
10.1080/15289168.2016.1214449

Evans, G. W,, Gonnella, C., Marcynyszyn, L. A., Gentile, L., and Salpekar, N. (2005).
The role of chaos in poverty and children’s socioemotional adjustment. Psychol. Sci. 16,
560-565. doi: 10.1111/j.0956-7976.2005.01575.x

Evans, G. W, and Schamberg, M. A. (2009). Childhood poverty, chronic stress, and
adult working memory. Proc. Natl. Acad. Sci. 106, 6545-6549. doi: 10.1073/
pnas.0811910106

Firke, S. (2021). Janitor: Simple tools for examining and cleaning dirty data.

Flouri, E., Midouhas, E., and Joshi, H. (2014). Family poverty and trajectories of
children’s emotional and behavioural problems: the moderating roles of self-regulation
and verbal cognitive ability. J. Abnorm. Child Psychol. 42, 1043-1056. doi: 10.1007/
510802-013-9848-3

Franco-O’Byrne, D., Sepulveda, J. P. M., Gonzalez-Gomez, R., Ibanez, A.,
Huepe-Artigas, D., Matus, C., et al. (2023). The neurocognitive impact of loneliness and
social networks on social adaptation. Sci. Rep. 13:12048. doi: 10.1038/
$41598-023-38244-0

Fritz, J., De Graaff, A. M., Caisley, H., van Harmelen, A.-L., and Wilkinson, P. O.
(2018b). A systematic review of amenable resilience factors that moderate and/or
mediate the relationship between childhood adversity and mental health in young
people. Front. Psych. 9:230. doi: 10.3389/fpsyt.2018.00230

Fritz, J., Fried, E. L., Goodyer, I. M., Wilkinson, P. O., and Van Harmelen, A. L. (2018a).
A network model of resilience factors for adolescents with and without exposure to
childhood adversity. Sci. Rep. 8:15774. doi: 10.1038/541598-018-34130-2

Galatzer-Levy, I. R., Huang, S. H., and Bonanno, G. A. (2018). Trajectories of resilience
and dysfunction following potential trauma: a review and statistical evaluation. Clin.
Psychol. Rev. 63, 41-55. doi: 10.1016/j.cpr.2018.05.008

Gartland, D,, Riggs, E., Muyeen, S., Giallo, R., Afifi, T. O., Mac Millan, H., et al. (2019).
What factors are associated with resilient outcomes in children exposed to social
adversity? A systematic review. BMJ Open 9:¢024870. doi: 10.1136/bmjopen-2018-024870

Grimm, S., Wirth, K., Fan, Y., Weigand, A., Gartner, M., Feeser, M., et al. (2017). The
interaction of corticotropin-releasing hormone receptor gene and early life stress on
emotional empathy. Behav. Brain Res. 329, 180-185. doi: 10.1016/j.bbr.2017.04.047

Groot, W, and van den Brink, H. M. (2010). The effects of education on crime. Appl.
Econ. 42, 279-289. doi: 10.1080/00036840701604412

Hallquist, M. N., and Wiley, J. E. (2018). Mplus automation: an R package for
facilitating large-scale latent variable analyses in Mplus. Struct. Equ. Model. 25, 621-638.
doi: 10.1080/10705511.2017.1402334

Hobfoll, S. E. (1989). Conservation of Resources: A New Attempt at Conceptualizing
Stress. American Psychologist, 44, 513-524. doi: 10.1037/0003-066X.44.3.513

Hobfoll, S. E. (2002). Social and psychological resources and adaptation. Rev. Gen.
Psychol. 6, 307-324. doi: 10.1037/1089-2680.6.4.307

Hobfoll, S. E., Stevens, N., and Zalta, A. (2015). Expanding the Science of Resilience:
Conserving Resources in the Aid of Adaptation. Psychological Inquiry, 26, 174-180. doi:
10.1080/1047840X.2015.1002377

Holahan, C. J., Moos, R. H., Holahan, C. K., and Cronkite, R. C. (1999). Resource loss,
resource gain, and depressive symptoms: a 10-year model. J. Pers. Soc. Psychol. 77,
620-629. doi: 10.1037/0022-3514.77.3.620

Holmgreen, L., Tirone, V., Gerhart, J., and Hobfoll, S. E. (2017). Conservation of
resources theory. The handbook of stress and health, February, pp. 443-457.

Hostinar, C. E., Sullivan, R. M., and Gunnar, M. R. (2014). Psychobiological
mechanisms underlying the social buffering of the hypothalamic-pituitary-

Frontiers in Psychology

14

10.3389/fpsyg.2024.1321242

adrenocortical axis: a review of animal models and human studies across development.
Psychol. Bull. 140, 256-282. doi: 10.1037/20032671

Huepe, D., Roca, M., Salas, N., Canales-Johnson, A., Rivera-Rei, A. A., Zamorano, L.,
etal. (2011). Fluid intelligence and psychosocial outcome: from logical problem solving
to social adaptation. PLoS One 6:¢24858. doi: 10.1371/journal.pone.0024858

Huepe, D., and Salas, N. (2013). Fluid intelligence, social cognition, and perspective
changing abilities as pointers of psychosocial adaptation. Front. Human Neurosci. 7:287.
doi: 10.3389/fnhum.2013.00287

Iglesias-Sarmiento, V., Carriedo Lopez, N., and Rodriguez Rodriguez, J. L. (2015).
Updating executive function and performance in reading comprehension and problem
solving. Anal. Psicol. 31, 298-309. doi: 10.6018/analesps.31.1.158111

Iglesias-Sarmiento, V., Carriedo, N., Rodriguez-Villagra, O. A., and Pérez, L. (2023).
Executive functioning skills and (low) math achievement in primary and secondary
school. J. Exp. Child Psychol. 235, 105715-105725. doi: 10.1016/j.jecp.2023.105715

Kalisch, R., Cramer, A. O. ], Binder, H,, Fritz, J., Leertouwer, I, Lunansky, G., et al.
(2019). Deconstructing and reconstructing resilience: a dynamic network approach.
Perspect. Psychol. Sci. 14, 765-777. doi: 10.1177/1745691619855637

Kane, M. J., Hambrick, D. Z., and Conway, A. R. A. (2005). Working memory capacity
and fluid intelligence are strongly related constructs: comment on Ackerman, Beier, and
Boyle (2005). Psychol. Bull. 131, 66-71. doi: 10.1037/0033-2909.131.1.66

Kaufmann, T., van der Meer, D., Doan, N. T,, Schwarz, E., Lund, M. J., Agartz, 1.,
et al. (2019). Common brain disorders are associated with heritable patterns of
apparent aging of the brain. Nature Neuroscience, 22, 1617-1623. doi: 10.1038/
541593-019-0471-7

Kesting, M.-L., Bredenpohl, M., Klenke, ., Westermann, S., and Lincoln, T. M. (2013).
The impact of social stress on self-esteem and paranoid ideation. J. Behav. Ther. Exp.
Psychiatry 44, 122-128. doi: 10.1016/j.jbtep.2012.07.010

Keyes, C. L. M. (2002). The mental health continuum: from languishing to flourishing
in life. J. Health Soc. Behav. 43, 207-222. doi: 10.2307/3090197

Keyes, K. (1998). Social well-being. Soc. Psychol. Q. 61, 121-140. doi: 10.2307/2787065

Kingsford, C., and Salzberg, S. L. (2008). What are decision trees? Nature
Biotechnology, 26, 1011-1013. doi: 10.1038/nbt0908-1011

Lazarus, R. S., and Folkman, S. (1984). Stress, appraisal, and coping. Berlin: Springer.

Lent, R. W. (2004). Toward a unifying theoretical and practical perspective on well-
being and psychosocial adjustment. J. Couns. Psychol. 51, 482-509. doi:
10.1037/0022-0167.51.4.482

Levenson, H. (1974). Activism and powerful others: distinctions within the concept
of internal-external control. ], Pers. Assess. 38, 377-383. doi:
10.1080/00223891.1974.10119988

Levens, S. M., Armstrong, L. M., Orejuela-Davila, A. I, and Alverio, T. (2017). The two
sides of adversity: the effect of distant versus recent adversity on updating emotional content
in working memory. Cognit. Emot. 31, 1243-1251. doi: 10.1080/02699931.2016.1197099

Liu, F, Li, L., Zhang, Y., Ngo, Q. T., and Igbal, W. (2021). Role of education in poverty
reduction: macroeconomic and social determinants form developing economies.
Environ. Sci. Pollut. Res. 28, 63163-63177. doi: 10.1007/S11356-021-15252-Z

Livingston, M., Bailey, N., and Kearns, A. (2010). Neighbourhood attachment in
deprived areas: evidence from the north of England. J. Housing Built Environ. 25,
409-427. doi: 10.1007/s10901-010-9196-3

Lépez, M. H., Félix, E. M. R,, Ruiz, R. O., and Ortiz, O. G. (2016). In fluence of social
motivation, self-perception of social ef ficacy and normative adjustment in the peer
setting. Psicothema 28, 32-39.

Lubben, J. E. (1988). Assessing social networks among elderly populations. Family
Community Health 11, 42-52. doi: 10.1097/00003727-198811000-00008

Lubke, G., and Neale, M. C. (2006). Distinguishing between latent classes and
continuous factors: resolution by maximum likelihood? Multivar. Behav. Res. 41,
499-532. doi: 10.1207/s15327906mbr4104_4

Masten, A. S. (2014). Ordinary magic: Resilience in development. New York:
Guilford Press.

Masten, A. S., and Cicchetti, D. (2016). Resilience in development: Progress and
transformation. Dev. Psychopathol. 1, 1-63. doi: 10.1002/9781119125556.devpsy406

Masten, A. S., Hubbard, J. J., Gest, S. D., Tellegen, A., Garmezy, N., and Ramirez, M.
(1999). Competence in the context of adversity: pathways to resilience and
maladaptation from childhood to late adolescence. Dev. Psychopathol. 11, 143-169. doi:
10.1017/S0954579499001996

Masten, A. S., and Kalstabakken, A. W. (2018). “Developmental perspectives on
psychopathology in children and adolescents” in APA handbook of psychopathology:
Child and adolescent psychopathology. eds. J. N. Butcher and P. C. Kendall (Washington,
DC: American Psychological Association), 15-36.

Masten, A. S., Lucke, C. M., Nelson, K. M., and Stallworthy, I. C. (2021). Resilience in
development and psychopathology: multisystem perspectives. Ann. Rev. Clin. Psychol.
17, 521-549. doi: 10.1146/annurev-clinpsy-081219-120307

Ma, Y., Shamay-Tsoory, S., Han, S., and Zink, C. E. (2016). Oxytocin and social
adaptation: insights from neuroimaging studies of healthy and clinical populations.
Trends Cogn. Sci. 20, 133-145. doi: 10.1016/j.tics.2015.10.009

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1321242
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1017/S0954579403000373
https://doi.org/10.1017/S0954579403000373
https://doi.org/10.1037/0022-3514.44.1.113
https://doi.org/10.1098/rstb.2015.0077
https://doi.org/10.1023/A:1021637011732
https://doi.org/10.1017/S0954579410000611
https://doi.org/10.1017/S0954579410000611
https://doi.org/10.1080/15289168.2016.1214449
https://doi.org/10.1111/j.0956-7976.2005.01575.x
https://doi.org/10.1073/pnas.0811910106
https://doi.org/10.1073/pnas.0811910106
https://doi.org/10.1007/s10802-013-9848-3
https://doi.org/10.1007/s10802-013-9848-3
https://doi.org/10.1038/s41598-023-38244-0
https://doi.org/10.1038/s41598-023-38244-0
https://doi.org/10.3389/fpsyt.2018.00230
https://doi.org/10.1038/s41598-018-34130-2
https://doi.org/10.1016/j.cpr.2018.05.008
https://doi.org/10.1136/bmjopen-2018-024870
https://doi.org/10.1016/j.bbr.2017.04.047
https://doi.org/10.1080/00036840701604412
https://doi.org/10.1080/10705511.2017.1402334
https://doi.org/10.1037/0003-066X.44.3.513
https://doi.org/10.1037/1089-2680.6.4.307
https://doi.org/10.1080/1047840X.2015.1002377
https://doi.org/10.1037/0022-3514.77.3.620
https://doi.org/10.1037/a0032671
https://doi.org/10.1371/journal.pone.0024858
https://doi.org/10.3389/fnhum.2013.00287
https://doi.org/10.6018/analesps.31.1.158111
https://doi.org/10.1016/j.jecp.2023.105715
https://doi.org/10.1177/1745691619855637
https://doi.org/10.1037/0033-2909.131.1.66
https://doi.org/10.1038/s41593-019-0471-7
https://doi.org/10.1038/s41593-019-0471-7
https://doi.org/10.1016/j.jbtep.2012.07.010
https://doi.org/10.2307/3090197
https://doi.org/10.2307/2787065
https://doi.org/10.1038/nbt0908-1011
https://doi.org/10.1037/0022-0167.51.4.482
https://doi.org/10.1080/00223891.1974.10119988
https://doi.org/10.1080/02699931.2016.1197099
https://doi.org/10.1007/S11356-021-15252-Z
https://doi.org/10.1007/s10901-010-9196-3
https://doi.org/10.1097/00003727-198811000-00008
https://doi.org/10.1207/s15327906mbr4104_4
https://doi.org/10.1002/9781119125556.devpsy406
https://doi.org/10.1017/S0954579499001996
https://doi.org/10.1146/annurev-clinpsy-081219-120307
https://doi.org/10.1016/j.tics.2015.10.009

Carriedo et al.

McEwen, B. (2020). “A life-course, epigenetic perspective on resilience in brain and
body” in Stress resilience: Molecular and behavioral aspects. ed. A. Chen (Amsterdam,
Netherlands: Elsevier), 1-21.

McEwen, B. S. (2012). Brain on stress: how the social environment gets under the skin.
Proc. Natl. Acad. Sci. USA 109, 17180-17185. doi: 10.1073/pnas.1121254109

Melloni, M., Lopez, V., and Ibanez, A. (2014). Empathy and contextual social
cognition. Cogn. Affect. Behav. Neurosci. 14, 407-425. doi: 10.3758/s13415-013-0205-3

Meng, X., Fleury, M.-].,, Xiang, Y.-T., Li, M., and D’arcy, C. (2018). Resilience and
protective factors among people with a history of child maltreatment: a systematic
review. Soc. Psychiatry Psychiatr. Epidemiol. 53,453-475. doi: 10.1007/s00127-018-1485-2

Ministry of Social Development and Family. (2020). Caracterizacion Socioeconémica.
Data Social: Registro Social de Hogares.

Miyake, A., Friedman, N. P, Emerson, M. J., Witzki, A. H., Howerter, A., and
Wager, T. D. (2000). The Unity and Diversity of executive functions and their
contributions to complex “frontal lobe” tasks: a latent variable analysis. Cogn. Psychol.
41, 49-100. doi: 10.1006/cogp.1999.0734

Muthén and Asparouhov (2013). BSEM measurement invariance analysis. Mplus Web
Notes 17, 1-48.

Muthén, L. K., and Muthén, B. O. (2018). Mplus User’s Guide. 8th Edn. Los Angeles,
CA: Muthén and Muthén.

Neely-Prado, A., Navarrete, G., and Huepe, D. (2019). Socio-affective and cognitive
predictors of social adaptation in vulnerable contexts. PLoS One 14:€0218236. doi:
10.1371/journal.pone.0218236

Nguyen, C. P,, and Joel Wong, Y. (2013). The influence of ethnic identity on Asian
Americans’ well-being: a critical review of the literature. In: Psychology of well-being:
Theory, perspectives and practice.

Orth, U., and Robins, R. W. (2014). The development of self-esteem. Curr. Dir. Psychol.
Sci. 23, 381-387. doi: 10.1177/0963721414547414

Papadakis, N., Amanaki, E., Drakaki, M., and Saridaki, S. (2020). Employment/
unemployment, education and poverty in the Greek youth, within the EU context. Int.
J. Educ. Res. 99:101503. doi: 10.1016/j.ijer.2019.101503

Patton, J. H., Stanford, M. S., and Barratt, E. S. (1995). Factor structure of the barratt
impulsiveness scale. J. Clin. Psychol. 51, 768-774. doi:
10.1002/1097-4679(199511)51:6<768::AID-JCLP2270510607>3.0.CO;2-1

Poldrack, R. A., Baker, C. I, Durnez, J., Gorgolewski, K. J., Matthews, P. M.,
Munafo, M. R,, et al. (2017). Scanning the horizon: Towards transparent and
reproducible neuroimaging research. Nature Reviews Neuroscience. doi: 10.1038/
nrn.2016.167

Pu, ], Hou, H., and Ma, R. (2017). The mediating effects of self-esteem and trait
anxiety mediate on the impact of locus of control on subjective well-being. Curr. Psychol.
36, 167-173. doi: 10.1007/s12144-015-9397-8

R Core Team. (2020). A language and environment for statistical computing. Vienna,
Austria: R Core Team.

Rosenberg, B., Beymer, P, Anderson, D., Van Lissa, C. J., and Schmidst, J. (2018). Tidy
LPA: an R package to easily carry out latent profile analysis (LPA) using open-source or
commercial software. J. Open Source Softw. 3:978. doi: 10.21105/j0ss.00978

Rosenberg, M. (1965). Rosenberg self-esteem scale (RSE). Measures Package 31,
543-568. doi: 10.1177/0145445507302037

R Studio Team. (2020). RStudio: Integrated development environment for R. Boston,
MA: R Studio Team.

Frontiers in Psychology

15

10.3389/fpsyg.2024.1321242

Russell, D. (1996). Ucla loneliness scale version 3 (description of measure). J. Pers. Soc.
Psychol. 66, 20-40. doi: 10.1207/s15327752jpa6601_2

Ryff, C. D, and Singer, B. H. (2006). Best news yet on the six-factor model of well-
being. Soc. Sci. Res. 35, 1103-1119. doi: 10.1016/j.ssresearch.2006.01.002

Samadi, M., and Sohrabi, N. (2016). Mediating role of the social problem solving for
family process, family content, and adjustment. Procedia Soc. Behav. Sci. 217, 1185-1188.
doi: 10.1016/j.sbspro.2016.02.141

Schwartz, B. (2000). Self-determination: the tyranny of freedom. Am. Psychol. 55,
79-88. doi: 10.1037/0003-066X.55.1.79

Smith, A. (2006). Cognitive empathy and emotional empathy in human behavior and
evolution. Psychol. Rec. 56, 3-21. doi: 10.1007/BF03395534

Sowislo, J. E, and Orth, U. (2013). Does low self-esteem predict depression and
anxiety? A meta-analysis of longitudinal studies. Psychol. Bull. 139, 213-240. doi:
10.1037/a0028931

Tao, T.J., Liang, L., Liu, H., Hobfoll, S. E., Hou, W. K., and Bonanno, G. A. (2023). The
interrelations between psychological outcome trajectories and resource changes amid
large-scale disasters: a growth mixture modeling analysis. Transl. Psychiatry 13, 57-14.
doi: 10.1038/541398-023-02350-4

Thompson, M. N,, and Dahling, J. J. (2019). Employment and poverty: why work
matters in understanding poverty. Am. Psychol. 74, 673-684. doi: 10.1037/amp0000468

Tierney, N., Cook, D., McBain, M., Fay, C., O’'Hara-Wild, M., Hester, J., et al. (2021).
Expanding tidy data principles to facilitate missing data exploration, visualization and
assessment of imputations. J. Stat. Softw. 2021:7. doi: 10.18637/js5.v000.100

Tomova, L., Majdandzi¢, J., Hummer, A., Windischberger, C., Heinrichs, M., and Lamm, C.
(2017). Increased neural responses to empathy for pain might explain how acute stress
increases prosociality. Soc. Cogn. Affect. Neurosci. 12, 401-408. doi: 10.1093/scan/nsw146

Wechsler, D. (2003). Escala Wechsler de Inteligencia para adultos-III. Mexico City,
Mexico: Manual Moderno.

Wells, A., and Cartwright-Hatton, S. (2004). A short form of the metacognitions
questionnaire: properties of the MCQ-30. Behav. Res. Ther. 42, 385-396. doi: 10.1016/
S0005-7967(03)00147-5

Werner, E. E. (1996). Vulnerable but invincible: high risk children from birth to
adulthood. Eur. Child Adolesc. Psychiatry 5, 47-51. doi: 10.1007/BF00538544

Werner, E. E. (2015). “Vulnerability and resiliency: a longitudinal perspective” in
Children at risk: Assessment, longitudinal research and intervention. eds. B. Michael, F.
Losel and H. Skowronek (Berlin, Germany: de Gruyter), 157-172.

Wickham, H., Averick, M., Bryan, J., Chang, W., McGowan, D., Fran¢ois, R., et al.
(2019). Welcome to the tidyverse. J. Open Source Softw. 4:1686. doi: 10.21105/j0ss.01686

Wingo, A. P, Fani, N, Bradley, B., and Ressler, K. J. (2010). Psychological resilience
and neurocognitive performance in a traumatized community sample. Depress. Anxiety
27,768-774. doi: 10.1002/da.20675

Wolf, O. T, Schulte, J. M., Drimalla, H., Hamacher-Dang, T. C., Knoch, D., and
Dziobek, I. (2015). Enhanced emotional empathy after psychosocial stress in young
healthy men. Stress 18, 631-637. doi: 10.3109/10253890.2015.1078787

Yuen, E. Y., Liu, W,, Karatsoreos, I. N., Feng, J., McEwen, B. S., and Yan, Z. (2009).
Acute stress enhances glutamatergic transmission in prefrontal cortex and facilitates
working memory. Proc. Natl. Acad. Sci. 106, 14075-14079. doi: 10.1073/pnas.0906791106

Yule, K., Houston, J., and Grych, J. (2019). Resilience in children exposed to violence:
a meta-analysis of protective factors across ecological contexts. Clin. Child. Fam. Psychol.
Rev. 22, 406-431. doi: 10.1007/s10567-019-00293-1

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1321242
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1073/pnas.1121254109
https://doi.org/10.3758/s13415-013-0205-3
https://doi.org/10.1007/s00127-018-1485-2
https://doi.org/10.1006/cogp.1999.0734
https://doi.org/10.1371/journal.pone.0218236
https://doi.org/10.1177/0963721414547414
https://doi.org/10.1016/j.ijer.2019.101503
https://doi.org/10.1002/1097-4679(199511)51:6<768::AID-JCLP2270510607>3.0.CO;2-1
https://doi.org/10.1038/nrn.2016.167
https://doi.org/10.1038/nrn.2016.167
https://doi.org/10.1007/s12144-015-9397-8
https://doi.org/10.21105/joss.00978
https://doi.org/10.1177/0145445507302037
https://doi.org/10.1207/s15327752jpa6601_2
https://doi.org/10.1016/j.ssresearch.2006.01.002
https://doi.org/10.1016/j.sbspro.2016.02.141
https://doi.org/10.1037/0003-066X.55.1.79
https://doi.org/10.1007/BF03395534
https://doi.org/10.1037/a0028931
https://doi.org/10.1038/s41398-023-02350-4
https://doi.org/10.1037/amp0000468
https://doi.org/10.18637/jss.v000.i00
https://doi.org/10.1093/scan/nsw146
https://doi.org/10.1016/S0005-7967(03)00147-5
https://doi.org/10.1016/S0005-7967(03)00147-5
https://doi.org/10.1007/BF00538544
https://doi.org/10.21105/joss.01686
https://doi.org/10.1002/da.20675
https://doi.org/10.3109/10253890.2015.1078787
https://doi.org/10.1073/pnas.0906791106
https://doi.org/10.1007/s10567-019-00293-1

	Cognitive, emotional, and social factors promoting psychosocial adaptation: a study of latent profiles in people living in socially vulnerable contexts
	1 Introduction
	1.1 Social adaptation and psychological-well-being as indicators of psychosocial adaptation in economically vulnerable populations
	1.2 The present study
	1.3 Variable selection for the LPA

	2 Methods
	2.1 Participants
	2.2 Procedure
	2.3 Materials

	3 Data analysis
	3.1 Latent profile analysis
	3.2 Machine-learning methods

	4 Results
	4.1 Latent profile analysis results
	4.2 Machine-learning results

	5 Discussion
	5.1 Identification of latent profiles of psychosocial adaptation among adults living in vulnerable contexts
	5.2 Critical variables aiding the classification of psychosocial adaptation profiles
	5.3 Latent profiles and their association with psychosocial adaptation

	6 Limitations
	7 Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

