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NOTE FROM THE EDITORS-IN-CHIEFNOTE FROM THE EDITORS-IN-CHIEF

Dear Readers,

We are delighted to share the 12th annual edition of the Undergraduate 
Research Journal of Psychology at the University of California, Los Angeles. 

Since August 2024, our team has dedicated itself to collecting submissions, 
producing and sharing psychology-related content with our community, and 
carefully selecting the highest quality articles for this edition. Our Editing 
Team diligently reviewed nearly one hundred qualified research submissions 
from across the globe, ranging from Asia to the United States. Our Marketing 
Team actively promoted our organization and raised awareness of the issues 
highlighted in our volumes. Furthermore, our Submissions and Workshops 
Team expanded the journal's reach to a broader audience, engaging both 
authors and readers worldwide. Notably, thanks to the guidance of our 
past Editors-in-Chief and the continued efforts of our executive board, we 
successfully migrated our journal to the eScholarship portal, enabling our 
authors and their work to reach an even wider audience. 

In the curent publication you will find original research from eight 
distinguished authors who have contributed novel insights across diverse 
areas of psychology. Covering topics such as experiences of neurodiversity, 
the connection between early trauma exposure and childhood-onset 
obsessive-compulsive disorder and the neural basis of dance and aesthetics, 
these research and literature review articles showcase the ongoing 
advancement of the field. Our team is truly delighted to see their hard work 
come to fruition in publication. 

We sincerely hope that this journal can contribute meaningfully to the 
advancement of psychological research and scholarship. We are truly 
honored to recognize the accomplishments of these authors and eagerly 
anticipate their future contributions to the field. It is with great pleasure that 
we present our 12th edition, and we hope you find as much value in reading 
it as we have in preparing it. 

Sincerely,

Angelina Meng and Haryn Shin

Editors-in-Chief
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Charlotte Kelly, M.A.
Ph.D Student
Cognitive Neuroscience
Department of Psychology, UCLA

PREFACEPREFACE

Welcome to the 12th Edition of the Undergraduate Research Journal of Psychology (URJP) at the 
University of California, Los Angeles! I am so excited to introduce you to these fantastic pieces of 
research, conducted by some of the brightest undergraduates and post-graduates in the world today. 
Everyone who contributed to this journal deserves a round of applause, including the executive board 
of URJP. This journal strives to engage in a true peer review process, providing proof of the 
excellence and rigor of all those involved.

Now more than ever, initiatives like this journal are needed in academia, to showcase the important 
research we do at UCLA, across the country, and abroad. In the United States, funding for science at 
universities is facing a crisis. Important  research on everything from health care to engineering is 
coming to a halt, as the federal government is stripping away the grants and other financial support 
we need to advance these projects. It is imperative that we support our early researchers and show 
the world the value of their work and the significance of their education.

Throughout this volume, you will find novel and insightful research on topics spanning the diverse field 
of psychology. Eva Anderson begins our journey with an interdisciplinary synthesis on how we pro-
duce and perceive dance movements. As someone who also engages in the scientific study of the arts, I 
enjoyed her neurological approach to aesthetics research. She delves into the literature on the neural 
underpinnings of dance, highlighting the areas of the brain that allow us to make aesthetic judgements. 
Her paper and her ideas for future studies will act as a catalyst for neuroaesthetic research, helping to 
grow this subfield of inquiry. Another article that utilizes an interdisciplinary approach is Kristina Senk's 
paper on personality development, which can be found near the middle of this journal. Personality 
is something so unique to each of us, and yet the mechanism behind how we develop our personal-
ities is both complex and illusive. Senk tackles the question of personality development in her paper, 
assesses our current scientific knowledge on the topic, and synthesizes both genetic and 
environmental perspectives. She urges personality researchers to fully dedicate themselves to 
integrating these two fields as they pursue the study of personality development, for neither will be 
able to explain it alone. 

   iv  
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PREFACEPREFACE

In the second paper in the journal, Margot J. Delery shifts the discussion toward the study of and 
treatments for autism spectrum disorder (ASD). She expertly reviews varied clinical techniques and 
proposes Acceptance and Commitment Therapy (ACT) as an intervention to be used in combination 
with the current statndard Resilience-based interventions (RBIs). Together these therapies could 
enhance the internal emotional regulation skills of children with ASD in addition to their external 
social-behavioral skills. Near the end of this journal, Chalyn Faye Valdez also engages in the study of 
interventions for ASD.  In her research on parent-child interactions during language learning, she 
discovered that parents who have an older child with ASD potentially use less labeling and less 
descriptions when describing novel objects to their infant. This shift in behavior for mothers with a 
child who is at-risk of ASD not only highlights how parents adjust to the needs of their children, but 
also how this could lead at-risk children to fall behind in their language development. Valdez pro-
poses introducing at-risk children to interventions to improve attention and engagement early, as it 
could allow mothers to use more complex labeling and descriptions when teaching language without 
inadvertently overwhelming their child.

Our next authors address an emotion everyone is familiar with: lonliness. In their review, Estela Jung 
and Jeein Ching describe how loneliness is often studied from within a Collectivism Individualism 
framework, which divides cultures into those that value independence (individualism) and those that 
value interdependence (collectivism). They argue that lonliness should be studied from beyond that 
lens, proposing that it is due to a deviation from the normative standards of one 's own culture, 
regarless of the type of culture they are from. This relates very well to the final article on this journal, in 
which Alice Wood and her colleagues surveyed neurodivergent individuals on their perceived sense of 
belonging, social support, and overall well-being. Despite scoring similarly across all other measures, 
they found that neurodivergence was realted to higher lonliness, compared to a neurotypical sample. 
This would align with the theory of Jung & Chung, as the feeling of "deviance" in a culture might lead 
to this higher sense of loneliness among those with neurodivergence. 

Continuing in a clinical direction, Zaid Kamal and his colleagues investigated the relationship between 
alcohol use disorder (AUD) and impulsivity. In this study, they describe how impulsivity, both as a 
personality trait and in the choices we make, is linked to AUD; however, they did not find evidence 
that impulsivity affected drinking outcomes or cravings during a 6-day quit attempt. They suggest re-
search into longer quit attempt periods, to better clarify this relationship between impulsivity and AUD. 
Grace Knor then spends time on a different disorder: Obsessive Compulsive Disorder (OCD). In her re-
view, she details how certain treatments, such as cognitive-behavioral therapy (CBT) and exposure and 
response prevention (ERP), are currently the primary treatments for OCD. There is, however, a pathway 
from childhood trauma to early maladaptive schemas to OCD, implying that schema therapy (ST) may 
also be a successful treatment option for patients with this disorder. She artfully provides evidence for 
her theory, and encourages clinical psychologist to pursue research on the effectiveness of ST for OCD. 

With my short review of the impressive papers contained in this journal, I hope you came across a topic 
that makes you yearn to discover more. I encourage you to engage thoughtfully with these 
articles, and when you learn something interesting, share it with your community! Science is doing its 
best work when it expands the knowledge of not just scientists, but of everyone. 

Once again, please join me in congratulating these up-and-coming scientists and editors for a job 
well done!

Happy reading,

Charlotte Kelly

   v  
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From Brain to Ballet:  Mapping the Neural Landscape of 
Dance and Aesthetics

Eva Anderson
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The arts and sciences have often been treated as separate domains. However, a growing body of 
interdisciplinary research–particularly in the emerging field of neuroaesthetics–is beginning to bridge 
the divide by using scientific tools to explore artistic phenomena. Dance offers a unique avenue for 
researchers interested in the intricate connections between cognition, embodiment, and movement 
expertise. New methodologies in neuroscience have enabled researchers to examine the neural 
mechanisms underlying both the production and perception of dance. This vein of research falls into 
the realm of neuroaesthetics, which aims to explore the neural underpinnings of aesthetic experience, 
perception, and judgment. The human action observation network (AON), which supports our ability 
to understand and imitate other’s movements, plays a central role in this process and is strongly 
modulated by movement expertise. This review synthesizes research on how the brain and body 
produce and perceive dance, contributing to a deeper understanding of the neural basis of artistic 
expression, embodiment, and aesthetic experience..

Keywords:  Dance, neuroscience, neuroaesthetics, action observation, embodiment

IntroductionIntroduction

 	 Our bodies and minds are constantly in conversation, each 
influencing and responding to the other in a dynamic exchange 
of signals and sensations. In the realm of dance, this ongoing 
dialogue between bodies and minds takes center stage, as 
dancers use their bodies to create meaning through move-
ment. This interplay exemplifies embodiment—the integra-
tion of mental, emotional, and physical processes through the 
lived experience of the body. Unlike other complex physical ac-
tivities, such as sports, dance requires not only technical pre-
cision but also expressive depth and stylistic nuance. Dance 
transcends cultural boundaries, uniting people from diverse 
backgrounds in an amalgamation of various dance styles. While 
these styles differ in form and tradition, they share a common 
foundation: experienced dancers are movement experts. They 
are masters of physical control, exhibiting exacting precision, 
beauty, and athleticism through embodiment. 
	 At the heart of dance-neuroscience research lies a 

fundamental inquiry into the neural processes that govern 
motor control, sensory integration, and emotional resonance 
during dance performance and observation. The following is 
a review of the existing literature on the brain of the dancer 
and the brain of the dance-observer. This review examines the 
literature on how exactly the brain coordinates with the body 
to produce embodied, aesthetic movement, in addition to the 
neural mechanisms of how people subjectively process and 
perceive dance. This emerging field of aesthetic processing is 
called neuroaesthetics and examines neural underpinnings of 
aesthetic experience, perception, and judgment (Chatterjee & 
Vartanian, 2014). New methodology and imaging techniques 
have allowed researchers to gain a more comprehensive un-
derstanding of this body-brain connection from a neurobio-
logical standpoint. This review draws on peer-reviewed jour-
nal articles, focusing on studies relating to the neuroscience 
of dance, motor control, and aesthetic perception, identified 
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through database searches (PubMed, JSTOR, Google Scholar) 
using keywords related to dance, embodiment, neuroaesthet-
ics, and aesthetic perception. Inclusion criteria prioritized stud-
ies employing empirical methods (e.g., fMRI, EEG, behavioral 
analysis) while also considering theoretical and conceptual 
works that address neural, cognitive, and embodied aspects 
of dance.

How Do We Learn to DanceHow Do We Learn to Dance

Motor Activity PathwayMotor Activity Pathway
	 The basic pathway of motor activity is as follows: vol-
untary movement is planned in the premotor cortex and 
those instructions are projected to the primary motor cor-
tex. From there, signals are sent to the muscles through the 
spinal cord (Brown & Parsons, 2008). Muscles contract and 
movement is produced. Sensory organs within the mus-
cles then relay feedback to the brain, informing us of our 
exact spatial orientation—a process known as propriocep-
tion, or the perception of one’s limbs in space (Konczak et 
al., 2009), which forms the foundation for understanding 
body positioning and movement.
	 This is the structure of voluntary movement that al-
lows us to move our bodies though the world every sin-
gle day. To become expert movers, dancers take this mo-
tor pathway to the next level through years of intensive 
practice, which not only enhances efficiency of movement, 
but precision in motor planning, proprioception, and sen-
sorimotor integration. 

The Human Action Observation NetworkThe Human Action Observation Network
	 Dancers learn by doing, but they also learn by watching. 
They observe an action and simulate it. The human abil-
ity to integrate new movements through perceptual pro-
cessing can be readily examined in dancers, whose ability 
to learn new movements and replicate them successfully 
is paramount. 
ourselves, yourselves, and themselves (Trask, 1993). 
	 Observational learning was first studied in macaque 
monkeys–where the discovery of mirror neurons, cells that 
fire both when an action is executed and observed, sparked 
major interest in how we understand others' movements 
(Rizzolatti & Craighero, 2004). While direct evidence of in-
dividual mirror neurons in humans is limited due to meth-
odological constraints (Marshall, 2014), neuroimaging stud-
ies strongly support the existence of a comparable human 
system (Grezes & Decety, 2001; Rizzolatti, 2005). This net-
work, often referred to as the mirror neuron system (MNS), 
activates during both action execution and observation 
and is thought to underlie abilities such as imitation, em-
pathy, and action understanding (Gallese, 2001; Keysers & 
Perrett, 2004).
	 The action observation network (AON) expands on the 
MNS by encompassing a broader network of regions ac-
tive during the observation of both familiar and unfamil-
iar actions, including those not part of one's own motor 

repertoire (Cross et al., 2009). While the MNS is closely 
tied to imitation and internal motor mirroring—activat-
ing brain areas as if the observer were performing the ac-
tion themselves—the AON involves a wider set of pro-
cesses. This includes motor resonance, which refers to the 
brain’s automatic response to observed movement, as well 
as higher-level visual and cognitive interpretations of oth-
ers’ actions. Internal motor mirroring can be described as 
a simulation process, where your brain imitates the ac-
tion internally. Motor resonance is an automatic reaction 
to movement, but your brain does not necessarily copy 
the movement. Figure 1 illustrates key components of the 
AON, particularly those involved in movement perception 
(Calvo-Merino, 2018). As shown in the figure, key com-
ponents of the AON include the ventral premotor cortex 
(vPM) and dorsal premotor cortex (dPM), which play cru-
cial roles in planning and stimulating motor actions. The 
superior parietal lobe (SPL) is involved in integrating visual 
and proprioceptive information, allowing for the spatial 
mapping of observed movement. The intraparietal sulcus 
(IPS) helps transform visual input into motor commands. 
The superior temporal sulcus (STS) is sensitive to biolog-
ical motion and is involved in decoding meaning behind 
actions (Grafton et al., 1996; Buccino et al., 2001; Keysers 
& Perrett, 2004; Blake & Shiffrar, 2007; Acharya & Shukla, 
2012). Together, these areas highlight the significant over-
lap between the AON and the neural pathways involved in 
the motor activity pathway.

Figure 1Figure 1: Brain regions active in movement perception

Figure 1 represents the AON: the areas active in move-
ment perception.
	

	 These areas respond both during action execution and 
action observation (Calvo-Merino, 2018).
	 Note. vPM: ventral premotor cortex; dPM: dorsal pre-
motor cortex; SPL: superior parietal obe; IPS: intraparietal 
sulcus; The function of the AON is well-understood, but 
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questions remain about how this system adapts to differ-
ent types of expertise. As an activity that demands com-
plex motor control and extensive observational learning, 
dancers are a compelling population for examining the 
neural underpinnings of the AON. 

What can dance tell us about the AON?What can dance tell us about the AON?
	 Dance training appears to modify and enhance the 
AON. The AON responds more strongly when dancers 
observe movement from their own style (Calvo-Merino, 
2005). A study by Cross et al., 2009, investigated observa-
tional learning by training inexperienced dancers to per-
form dance sequences, while modulating the presence or 
absence of physical rehearsal. A strong correlation was 
evident between the neural areas activated during obser-
vational training (watched condition) and those engaged 
during physical learning (danced condition). Substantial 
AON activity was demonstrated both when participants 
underwent physical rehearsal or passive observation. Par-
ticipants in the passive observation condition were not in-
structed to learn the movements to later perform, yet their 
ability to perform greatly benefited from the observation 
task. This study offers evidence in support of the forma-
tion of similar neural representations within the AON for 
movement sequences that have been physically rehearsed 
and those that have been passively observed (Cross et al., 
2009).
	 Dance is a valuable model for studying the AON, but 
it is important to understand what distinguishes dancers 
from other groups. This helps clarify whether observed neu-
ral changes are specific to dance or reflect general effects 
of motor training. The next section examines how dance 
training shapes brain structure, function, and connectiv-
ity, highlighting how practice uniquely shapes the neural 
systems involved in dance.

What Sets Dancers Apart? Effects of Dance TrainingWhat Sets Dancers Apart? Effects of Dance Training
	 Cognitive capacities including sensorimotor differences, 
memory, timing, and special learning methods have been 
shown to modify with dance training (Bläsing et al., 2012). 
Sensorimotor control is enhanced with dance training, and 
dancers exhibit better postural control and balance skills than 
non-dancers (Golomer et al., 1999; Rein et al., 2011). Expert 
dancers are able to control complex movement in part by op-
timizing motor synergies, efficiently combining movements in 
a way that reduces energy costs and muscle tension (Lepelley 
et al., 2006). This also functions to increase their accuracy of 
repeating complex movements and trajectories. Dance train-
ing is even said to alter the balance of sensorimotor control, 
shifting dominance from visual reliance to proprioceptive in-
put (Golomer & Dupai, 2000). Golomer and Dupai found that 
dancers relied more heavily on proprioceptive feedback than 
non-dancers, particularly when visual information was limited. 
Dance training enhances the internal sense of body position-
ing, recalibrating the body’s different sensory systems. Bläsing 

et al., 2012, compared dancers and non-dancers in static and 
dynamic equilibrium tasks: maintaining balance while the 
body is stationary, compared to maintaining balance while 
the body is in motion (while turning, jumping, etc.). Dancers 
out-performed non-dancers at dynamic equilibrium tasks, but 
not static tasks. This points to multimodal integration for dy-
namic equilibrium tasks, suggesting a task-specific training 
influence of dance on dynamic balance (Bläsing et al., 2012). 
Another study compared semi-professional dancers—individ-
uals with advanced training and regular performance experi-
ence but who do not rely solely on dance for their income—in 
their ability to keep timing in a four-minute piece while mod-
ulating the presence of musical accompaniment, finding only 
a 5% difference in movement timing with or without music 
(Stevens et al., 2009). The ability to time movement correctly 
is modulated by motor expertise, with better and more accu-
rate synchronization for familiar movements amongst profes-
sional ballet dancers (Honisch et al., 2009). Additionally, danc-
ers show increased connectivity in cortico-basal ganglia motor 
learning loops compared to non-dancers, which are involved 
in the control of body posture, movement, and action selec-
tion (Nambu, 2004; Li et al., 2015).
	 In relation to learning and memory, dancers demon-
strate an increased encoding ability of movement items 
compared to non-dancers (Smyth & Pendleton, 1994). In 
this study, participants were asked to observe and later re-
produce two types of movement sequences: familiar ballet 
movements and unfamiliar “nonsense” movements—arbi-
trary gestures that do not belong to any known dance vo-
cabulary. Despite the lack of familiarity or meaning in the 
nonsense movements, dancers exhibited longer memory 
spans for both ballet and nonsense movements. Dancers’ 
movement memory is not limited to their trained style, but 
extends to novel, arbitrary movements as well, suggest-
ing that dance training enhances a domain-general ability 
to encode, retain, and reproduce complex movement pat-
terns, even in the absence of familiar structure or meaning. 
To better encode their movement, dancers often employ 
a variety of techniques. One of these strategies is called 
“marking,” and involves rehearsing the dance with reduced 
energy expenditure, indicating body movements with the 
hands (Bläsing et al., 2012). These types of techniques aid 
in recall and serve as mental imagery cues amongst ex-
pert dancers, facilitating increased learning and memory.
	 Having explored some of the unique neuroplastic effects of 
dance training, it is evident that dancers possess distinct cog-
nitive and motor abilities shaped by years of practice, suggest-
ing that expertise not only alters motor execution networks, 
but also perceptual and integrative processes associated with 
action understanding. To examine how expertise shapes the 
AON more broadly, the following section examines the effects 
of movement expertise via neuroimaging studies. 

Experience-Dependent Plasticity: Influence of Move-Experience-Dependent Plasticity: Influence of Move-
ment Expertise on Action Observationment Expertise on Action Observation
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	 A study was conducted establishing the influence of 
motor expertise on the AON (Calvo-Merino, 2005). This 
study used fMRI, measuring the brain activity of partici-
pants while they watched an action that they had learned 
to do and an action they had not. The participants were ex-
pert ballet dancers, expert capoeira dancers, and non-ex-
perts. When expert dancers observed movements in the 
style they'd been trained in, the researchers found greater 
bilateral activations in the premotor cortex, intraparietal 
sulcus, right superior parietal lobe, and left posterior su-
perior temporal sulcus compared to when watching move-
ments they were not trained in– all of which areas are asso-
ciated with the action observation network. These findings 
indicate evidence that the AON has the ability to combine 
observation of other's actions with one's own personal mo-
tor repertoire and expertise (Calvo-Merino et al., 2005). The 
research suggests that the AON is equipped to differen-
tiate between styles of dance, indicating sensitivity to ab-
stract movement organization. Although all participants 
in the study were exposed to identical actions, the mirror 
regions of their brains exhibited distinct responses based 
on their ability to perform those actions, implying experi-
ence-dependent tuning of the AON. 
	 A 2006 study by Cross et al. also examined the ef-
fects of dance expertise on the AON in relation to danc-
er’s ratings of their own ability. In this study, ten expert 
dancers underwent weekly fMRI scans during the process 
of learning a 20-minute dance work entitled “Skylight” 
(Dean, 1982). During the scan, dancers were instructed to 
watch short dance clips (half were Skylight choreography, 
half were unrehearsed but similar movement), and imag-
ine themselves performing the choreography. At the end 
of every short clip, the dancers rated how well they be-
lieved they could perform the material. Participants com-
pleted this task each week over the course of the six-week 
rehearsal period. The results were the following: the fur-
ther in the rehearsal process, the more dancers rated their 
own ability to perform the rehearsed material, but not the 
unrehearsed material. This correlated with increased brain 
activity when the dancer imagined performing movement 
that they had physically embodied. Two regions of the brain 
were identified as modulatory as a function of the dancer’s 
ratings of their own ability: the inferior parietal lobule and 
the left ventral premotor cortex, which the authors nick-
named ‘the seat of embodiment.’ Cross et al. found that 
the observation and internal simulation (imagination) of 
dance by dancers caused activation in regions of the brain 
classically associated with action simulation and action ob-
servation, with higher activation for movement they had 
physically embodied (2006).
	 Experience-dependent plasticity highlights how the 
AON is shaped by motor expertise. To deepen understand-
ing of how the brain engages with dance, it is necessary 
to turn to the domain of neuroaesthetics, which examines 

the cognitive and emotional mechanisms underlying the 
aesthetic experience. 
 methodologies.

NeuroaestheticsNeuroaesthetics

	 Although still in its infancy, the field of neuroaesthet-
ics—coined by Semir Zeki in the late 1990s (Zeki, 1999)—
has attracted the attention of neuroscientists, psychol-
ogists, artists, and philosophers worldwide. Research in 
neuroaesthetics seeks to understand and scientifically ex-
amine the complexity of aesthetic experience from a neu-
robiological perspective.
	  While neuroaesthetics represents a recent scientific 
approach to understanding aesthetic experience, the study 
of aesthetics itself has a rich history dating back centuries. 
The early British empiricist, Edmund Burke, was one of the 
first to put forth an explicitly physiological explanation for 
aesthetic experiences. He connected themes of sublimity 
and beauty to biological mechanisms of pain and plea-
sure (Burke, 1757/1948). In contrast, Immanuel Kant, writ-
ing later in the 18th century, famously rejected any associ-
ations between aesthetic experience and bodily sensation 
through his transcendental perspective (1790/1987). Con-
sequently, any emerging conceptual link between phys-
iology and aesthetics was ignored until later in the 19th 
century, as noted by Moore, 2002. With the development 
of Darwin’s theory of natural selection (1859/2009), some 
began to argue that human capacity for aesthetic appre-
ciation stemmed from sexual selection, implying a func-
tional basis rooted in neural reward systems, a return to 
earlier ideas linking physiology and aestheticism. These 
exciting developments in neuroaesthetic ideas were soon 
eclipsed, this time by the rise of behavioral psychology, in 
which the study of human cognition was reduced to ob-
servable behavior. A psychological approach to aesthet-
ics regained momentum towards the end of the 20th cen-
tury, supported by the rise of neuroimaging technology 
and new methodologies for studying the brain. Now, it is 
believed that a dynamic interaction of various cognitive 
processes, including perception, memory, decision-mak-
ing, reward, and emotion is involved in the appraisal of 
aesthetic experience (Kirsch et al., 2016). While non-in-
vasive neuroimaging techniques like EEG have existed for 
decades, recent advances in imaging resolution and anal-
ysis have revolutionized the field by enabling scientists to 
study brain changes specifically during aesthetic experi-
ences—an area of research that has only gained attention 
in recent years.

An Evolutionary Perspective of Aesthetic AppraisalAn Evolutionary Perspective of Aesthetic Appraisal
	 One influential theory is that the neural network that al-
lows us to appreciate art evolved from a fundamental biologi-
cal system for evaluating the importance of objects in our en-
vironments. Brown et al. 2011 argue that the neural circuits 

ANDERSON
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activated during the aesthetic evaluation of art significantly 
intersect with circuits responsible for assigning value to vari-
ous evolutionarily significant stimuli, including the attractive-
ness of a potential mate or the desirability of food. They argue 
that aesthetic judgement may have provided reproductive or 
survival advantages. From this perspective, aesthetic judge-
ment may have emerged as a repurposing of neural mecha-
nisms originally designed to support adaptive decision-mak-
ing. Kirsch et al., 2016 agrees with this, suggesting that our 
ability to evaluate artistic works is grounded in the same neu-
ral processes that allow us to make biologically-adaptive deci-
sions. The theory has strong explanatory power in that it con-
nects aesthetic experience to well-established, evolutionarily 
conserved brain systems. It offers a biological understanding 
of how art can evoke powerful emotional responses in us, by 
framing it as an extension of survival-based valuation. One lim-
itation of this view is that it may oversimplify the aesthetic ex-
perience by inherently tying it to survival. Artistic expression 
is complex and often involves symbolism and cultural knowl-
edge, which may extend beyond the explanatory reach of val-
uation assignment alone. Nevertheless, this theory remains 
relevant to current neuroaesthetics research, particularly its 
emphasis on reward processing, a core theme in understand-
ing how the brain engages with art. While the evolutionary 
perspective emphasizes the adaptive value of aesthetic judge-
ment, contemporary neuroscientists build on this framework, 
seeking to map the specific neural correlates underlying aes-
thetic appraisal. 

Neural Correlates of Aesthetic ExperienceNeural Correlates of Aesthetic Experience
	 Chatterjee and Vartanian (2014) propose a neurologi-
cal framework for studying aesthetic experience, conceptu-
alized as an  aesthetic triad: a link between three core neu-
ral systems involved in aesthetic processing. This model links 

the emergence of aesthetic experience to the interaction be-
tween three neural systems: sensory-motor processes, emo-
tion-valuation, and meaning-knowledge. This view suggests 
that aesthetic experience arises from the interactions between 
these systems, rather than activity from a single brain region. 
	 Kirsch et al., 2016 builds on this framework with neu-
roimaging data. Figure 2 is a representation of the neural 
circuitry involved in aesthetic judgment tasks (Kirsch et al., 
2016).

Figure 2Figure 2: Neural circuitry implicated in aesthetic evalua-
tion.						    
	 The reward processing system– the orbitofrontal cor-
tices, ventromedial prefrontal cortex, anterior cingulate, 
amygdala, anterior insula, and nucleus accumbens– is con-
sistently implicated in the appraisal of aesthetic experi-
ence (Nadal et al., 2012; Chib et al., 2013; Cattaneo, 2019). 
Kirch’s model also elaborates on the sensorimotor system, 
demonstrating involvement from the primary motor cor-
tex, somatosensory cortex, inferior parietal lobule, and pre-
motor cortex (Kirsch et al., 2016). These areas are involved 
in embodied responses and perception, aligning with the 
sensory-motor branch of the aesthetic triad. Finally, the vi-
sual areas– including the extrastriate body area, motion in-
tegration area, early visual cortex, parahippocampal place 
area, and posterior superior temporal sulcus– contribute 
both perceptual and contextual information, an overlap 
between the sensory-motor and meaning-knowledge do-
mains of the triad. 

Neuroaesthetics in Dance ObservationNeuroaesthetics in Dance Observation

	 This field aims to explore the neural underpinnings of 
the artistic experience, which includes not only the artist, 
but crucially, the artist’s observer. By examining the neu-
roaesthetics of dance observation, we ask the question: 
what neural mechanisms underlie the observer's capacity 
to perceive the beauty and artistic expression in dance? Jola 
et al., 2012 identifies two approaches as ways to investi-
gate the experience of watching dance: phenomenological 
and neuroscientific. The phenomenological approach ex-
plores the subjective experience of watching dance, while 
the neuroscientific approach focuses on the physical brain 
changes that occur while viewing dance. There is a case 
to be made for marrying these two approaches to gain a 
more holistic understanding of the viewer’s experience of 
dance (Jola et al., 2012). A combination of approaches to 
these questions can reveal much about a viewer’s percep-
tion of art and the underlying neurophysiological changes 
associated with that perception.

Dance Observation by the Non-DancerDance Observation by the Non-Dancer. 
	 There is no complete explanation of why we like to watch 
dance, nor can an appreciation for an art form be reduced to 
quantifiable measures. However, research on human move-
ment perception has vastly improved in recent years, illumi-
nating aspects of what makes dance an enriching audience 
experience (Orgs et al., 2018).
	 Calvo-Merino and colleagues were the first to conduct a 
neuroimaging study to investigate the neural underpinnings 
of the dance observer’s experience (2008). In their fMRI study, 
participants watched dance movements while engaging in an 
unrelated task and were later rated how much they enjoyed 
the movements. Their findings correlated stronger aesthetic 
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	 Kirsch et al. (2015) investigated how motor familiarity 
influences aesthetic appraisal by having participants train 
over four days on different sets of dance sequences. Each 
day, participants physically rehearsed one set, passively 
watched a second, listened to the music of a third, while a 
fourth set remained untrained. Functional MRI scans and 
self-reported affective and physical ability ratings were 
collected both before and immediately after the training 
period. The study found that participants reported higher 
liking and perceived ability ratings for sequences they had 
physically practiced or passively observed compared to 
untrained sequences. Crucially, increased enjoyment rat-
ings for these dance stimuli were associated with greater 
activity within the AON. Specifically, brain regions such as 
the nucleus accumbens, parts of the thalamus, bilateral su-
perior temporal, and right middle temporal gyri showed 
heightened activation when participants rated movements 
as most aesthetically pleasing. Similarly, Cross et al. (2011) 
reported increased activity in the parietal portions of the 
AON corresponding with greater enjoyment during obser-
vation of dance.
	 One study investigating this question asked non-dancer 
participants to watch videos of dance performance and 
rate their enjoyment of the piece and their ability to per-
form the movements. Participants reported higher enjoy-
ment of movements that they rated as more difficult for 
them to perform, compared to movements they rated as 
easier (Cross et al., 2011). Essentially, the less the observer 
could perform the action being performed, the more they 
enjoyed watching it. This finding, nicknamed the ‘Cirque 
du Soleil Effect,’ stems from the idea that we enjoy watch-
ing awe-inspiring, difficult movements because they are 
impressive. High physical skill made seemingly effortless 
is an ability few can achieve, and many like to watch. Em-
ploying findings about the AON would remind us that in 
the instant we watch other people perform an action, the 
same action is simulated in our own minds. Therefore, when 
we watch dance being performed, our minds simulate that 
same mesmerizing, awe-inspiring, beautiful movement.
	 Decades before the discovery of a human mirror-neu-
ron system, The New York Times dance critic John Mar-
tin wrote this on the experience of watching dance: “We 
shall cease to be mere spectators and become participants 
in the movement that is presented to us, and though to 
all outward appearances we shall be sitting quietly in our 
chairs, we shall nonetheless be dancing synthetically with 
all our musculature” (Martin 1939/1965).
	 His notion of “dancing synthetically” has inspired think-
ers to come up with a new term: kinesthetic empathy (Reyn-
olds & Reason, 2012). It refers to the feeling many ex-
perience while watching dance: that they themselves are 
participating in the dance, feeling movement sensations 
and emotions (Jola et al., 2012). In one study investigat-
ing this, Jola and colleagues connected kinesthetic em-
pathy with spectators’ pleasure in watching dance. They 

combined participants’ subjective reports of dance perfor-
mance with measures of cortical excitability, and found in-
creased enjoyment of a dance piece associated with greater 
kinesthetic and empathetic engagement (Jola et al., 2012).

Aesthetics and ExpertiseAesthetics and Expertise
	 Similar to the context of movement production, plas-
ticity plays a role in movement perception– our under-
standing and appraisal of art is influenced by our expertise 
and training. In addition to the previously discussed mo-
tor and mirror system regions (premotor cortex, intrapa-
rietal sulcus, superior parietal lobe, and posterior superior 
temporal sulcus), the Calvo-Merino et al. (2005) study also 
reported activations in areas more traditionally associated 
with emotion, reward, and social cognition. The ventrome-
dial frontal lobe, anterior/middle and posterior cingulate, 
and parahippocampal gyrus were also found to be influ-
enced by dance expertise, with heightened activity when 
expert dancers observed movements in the style they'd 
been trained in (Calvo-Merino et al., 2005). The activity 
in the ventromedial frontal cortex is routinely associated 
with emotional processing, particularly with rewarding or 
pleasurable stimuli (Steele & Lawrie, 2007; O'Doherty et al., 
2003). It stands to reason that expert dancers might derive 
increased enjoyment from observing their own dance style 
compared to non-experts. When observers perceive actions 
as "meaningful" rather than meaningless, the parahippo-
campal gyrus exhibits heightened activity (Decety et al., 
1997). Moreover, the parahippocampal gyrus has been im-
plicated in regulating social behavior/engagement (Decety 
& Chaminade, 2003, as cited in Calvo-Merino et al., 2005). 
This suggests that expert dancers derive increased social 
resonance and a more personal relevance when watching 
movement from their own stylistic repertoire.
	 These dance expertise effects on observation also ex-
tend to the visual system. When viewing a dance film, 
the eye movement fixation time of dance experts were 
much shorter than non-dancer observers, suggesting an 
enhanced visual processing speed as a result of experi-
ence (Stevens et al., 2010).

Methodological Challenges; Future DirectionsMethodological Challenges; Future Directions

	 It is essential to acknowledge the inherent complexi-
ties and nuances involved in studying the intersection of 
dance, neuroscience, and aesthetics. There are significant 
challenges in studying the experience of dance viewers, as 
modern neuroimaging does not yet allow for comprehen-
sive study during real-life dance events. The way many re-
searchers have studied the observation of dance involves 
showing participants sequences of abstract clips of move-
ment that only last a couple seconds, and it can be argued 
that this is merely a snapshot of the dance viewing experi-
ence (Jola et al., 2012). In actual practice, a dance audience 
is transported to a different world, with costumes, music, 
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	 Additionally, there is a complication of “liveness” in 
dance– no two performances are ever the same and that 
is part of the beauty of the art form. Examining the expe-
riential, ephemeral aspect of observing dance in a natu-
ralistic setting presents significant challenges. How will 
researchers reconcile the nature of subjective dance view-
ership experience with current methodology limitations for 
studying underlying neurophysiological changes? Future 
research could explore this through new methodological 
approaches, including the use of real-time neuroimaging 
techniques during live performance. This could provide 
insight into real-time neural responses while overcoming 
some of the spatial limitations of traditional brain imaging. 
Integrating wearable devices could also address this lim-
itation, including ones that measure heart rate variability, 
skin conductance, etc. This could provide a more holistic 
view of the observers’ physiological responses, a comple-
ment to neuroimaging data. The devices could be com-
fortably worn by participants, allowing researchers to take 
continuous measurements without disrupting the flow of 
live performance. As real world performance can be dif-
ficult to replicate in a lab setting, integrating immersive 
technologies, like virtual reality, could allow researchers to 
create more realistic dance viewing experiences. Variables 
could be manipulated within a virtual reality world, such 
as dancer-audience proximity and audience interaction. 
	 Finally, with the rise of artificial intelligence, there is in-
terest in exploring authentic biological motion in non-bi-
ological agents, to enhance the naturalness of humanoid 
robots. Robots are being increasingly tasked with human 
interaction in complex fields, including healthcare and ed-
ucation. Achieving authentic biological motion will help ro-
bots feel more natural and approachable. As robots be-
come more integrated into human life, the aesthetics of 
their movement could shape the landscape of human-ro-
bot interactions. 

ConclusionConclusion

	 Dance offers a unique vantage point on the profound 
impact of movement and aesthetics on our cognitive and 
emotional faculties. The brains of dancers are altered from 
years of expert training, demonstrating changes in cogni-
tion, motor control, somatosensation, learning, memory, 
perception, and motor simulation. Based on the research 
reviewed here, there are compelling new insights in the 
field of dance-neuroscience and neuroaesthetics. This re-
search will encourage multidisciplinary research across neu-
roscience, psychology, and the arts. It will bolster our un-
derstanding of the cognitive and emotional dimensions of 
the artistic experience, promoting a deeper appreciation of 
dance and related art forms. Additionally, it may support 
the exploration of dance as a therapeutic modality, offer-
ing insights into dance’s neurological and psychological 
benefits. For dancers and choreographers, these findings 

could enrich their understanding of how audiences perceive 
and respond to movement. Ultimately, this line of research 
promotes a more comprehensive understanding of how 
our moving bodies and brains work together to shape hu-
man artistic expression. Further developments in this field 
will not only enrich appreciation of dance as an art form, 
but provide broader insights into the human mind and its 
profound ability to create art that moves people.
available to children in their environment and their lan-
guage acquisition (Rivero, 2012). 

ReferencesReferences

Acharya, S., & Shukla, S. (2012). Mirror neurons: Enigma of 
	 the 	metaphysical modular brain. Journal of natural science, 
	 biology, and medicine, 3(2), 118.
Bläsing, B., Calvo-Merino, B., Cross, E. S., Jola, C., Honisch, J., 
	 & Stevens, C. J. (2012). Neurocognitive control in dance  
	 perception and performance. Acta Psychologica, 139(2), 
	 300-308.
Brown, S., & Parsons, L. M. (2008). The neuroscience of 		
	 dance. Scientific American, 299(1), 78-83.
Brown, S., Gao, X., Tisdelle, L., Eickhoff, S. B., & Liotti, M. 		
	 (2011).  Naturalizing aesthetics: brain areas for aesthetic
	 appraisal across sensory modalities. Neuroimage, 58(1), 		
	 250-258.
Blake, R., & Shiffrar, M. (2007). Perception of human motion. 
	 Annu. Rev. Psychol., 58, 47-73.
Buccino, G., Binkofski, F., Fink, G. R., Fadiga, L., Fogassi, 		
	 L., Gallese, V., ... & Freund, H. J. (2001). Action obser
	 vation acti vates premotor and parietal areas in a so
	 matotopic manner: an fMRI study. European Journal of 
	 Neuroscience, 13(2), 400-404.
Burke, E. (1958). A Philosophical Enquiry into the Origin 
	 of our Ideas of the Sublime and Beautiful. Columbia 
	 University Press.
Calvo-Merino, B. (2018). Neural mechanisms for seeing 
	 dance. In B. Bläsing, M. Puttke, & T. Schack (Eds.), The 
	 neurocognition of dance (pp. 193–214). Routledge.
Calvo-Merino, B., Glaser, D. E., Grèzes, J., Passingham, R. E., 
	 & Haggard, P. (2005). Action observation and acquired m
	 otor skills: an FMRI study with expert dancers. Cerebral 
	 Cortex, 15(8), 1243-1249.
Calvo-Merino, B., Jola, C., Glaser, D. E., & Haggard, P. (2008). 
	 Towards a sensorimotor aesthetics of performing art. Con
	 sciousness and Cognition, 17(3), 911-922.
Cattaneo, Z. (2020). Neural correlates of visual aesthetic ap
	 preciation: Insights from non-invasive brain stimulation. 
	 Experimental Brain Research, 238, 1-16.
Chatterjee, A., & Vartanian, O. (2014). Neuroaesthetics. 
	 Trends in Cognitive Sciences, 18(7), 370-375.
Chib, V. S., Yun, K., Takahashi, H., & Shimojo, S. (2013). 
	 Noninvasive remote activation of the ventral midbrain by 
	 transcranial direct current stimulation of prefrontal cortex.
	 Translational Psychiatry, 3(6), e268-e268.

FROM BRAIN TO BALLET



urjp.psych.ucla.edu9

ANDERSON

Cross, E. S., Hamilton, A. F. D. C., & Grafton, S. T. (2006). 
	 Building a motor simulation de novo: observation of dance 
	 by dancers. Neuroimage, 31(3), 1257-1267.
Cross, E. S., Kirsch, L., Ticini, L. F., & Schütz-Bosbach, S. 
	 (2011). The impact of aesthetic evaluation and physical 	
	 ability on dance perception. Frontiers in Human Neuro
	 science, 5,102.
Cross, E. S., Kraemer, D. J., Hamilton, A. F. D. C., Kelley, W. 
	 M., & Grafton, S. T. (2009). Sensitivity of the action 
	 observation network to physical and observational learn
	 ing. Cerebral Cortex, 19(2), 315-326.
Darwin, C., & Bynum, W. F. (2009). The origin of species by 
	 means of natural selection: or, the preservation of 
	 favored races in the struggle for life (pp. 441-764). New 
	 York: AL Burt.
Dean, Laura. (1982). Skylight. [Dance]. American Dance 
	 Festival.
Decety, J., & Chaminade, T. (2003). Neural correlates of 
	 feeling sympathy. Neuropsychologia, 41(2), 127-138.
Decety, J., Grezes, J., Costes, N., Perani, D., Jeannerod, M., 
	 Procyk, E., ... & Fazio, F. (1997). Brain activity during observa
	 tion of actions. Influence of action content and 
	 subject's strategy.  Brain: A Journal of Neurology, 
	 120(10), 1763-1777.
Gallese, V. (2001). The 'shared manifold' hypothesis. From 
	 mirror neurons to empathy. Journal of Consciousness Stud
	 ies, 8(5-6), 33-50.
Gallese, V., Fadiga, L., Fogassi, L., & Rizzolatti, G. (1996). 
	 Action recognition in the premotor cortex.  Brain, 119(2), 
	 593-609.
Golomer, E., Crémieux, J., Dupui, P., Isableu, B., & Ohlmann, 
	 T. (1999). Visual contribution to self-induced body sway 
	 frequencies and visual perception of male professional 
	 dancers. Neuroscience Letters, 267(3), 189-192.
Golomer, E., & Dupui, P. (2000). Spectral analysis of adult 
	 dancers' sways: sex and interaction vision-proprioception. 
	 International Journal of Neuroscience,, 105(1-4), 15-26.
Grafton, S. T., Arbib, M. A., Fadiga, L., & Rizzolatti, G. (1996). 
	 Localization of grasp representations in humans by 
	 positron emission tomography: 2. Observation compared 
	 with imagination. Experimental Brain Research, 112, 
	 103-111.
Grezes, J., & Decety, J. (2001). Functional anatomy of execu
	 tion, mental simulation, observation, and verb genera
	 tion of actions: A meta‐analysis. Human Brain Mapping,
	 12(1), 1-19.
Hayes, A. E., Paul, M. A., Beuger, B., & Tipper, S. P. (2008). 
	 Self produced and observed actions influence emotion: 
	 The roles of action fluency and eye gaze. Psychological Re
	 search, 72(4), 461-472.
Honisch, J. J., Roach, N., & Wing, A. M. (2009). Movement 
	 synchronization to a virtual dancer: How do expert dancers 
	 adjust to perceived temporal and spatial changes whilst 
	 performing ballet versus abstract dance sequences? In 
	 Proceedings of the 12th World Congress of Sport 

	 Psychology. International Society of Sport Psychology.
Jola, C., Ehrenberg, S., & Reynolds, D. (2012). The experi
	 ence of watching dance. Phenomenological–neurosci
	 ence duets. Phenomenology and the Cognitive Sciences, 
	 11, 17-37.
Kant, I. (1987). Critique of judgment. Hackett Publishing.
Keysers, C., & Perrett, D. I. (2004). Demystifying social 
	 cognition: a Hebbian perspective. Trends in Cognitive 
	 Sciences, 8(11), 501-507.
Kirsch, L. P., Dawson, K., & Cross, E. S. (2015). Dance experi
	 ence sculpts aesthetic perception and related brain cir
	 cuits. Annals of the New York Academy of Sciences, 
	 1337(1), 130-139.
Kirsch, L. P., Urgesi, C., & Cross, E. S. (2016). Shaping and 
	 reshaping the aesthetic brain: Emerging perspectives on 
	 the neurobiology of embodied aesthetics. Neuroscience 
	 & Biobehavioral Reviews, 62, 56-68.
Konczak, J., Corcos, D. M., Horak, F., Poizner, H., Shapiro, M., Tu
	 ite, P., ... & Maschke, M. (2009). Proprioception and 
	 motor control in Parkinson's disease. Journal of Motor 
	 Behavior, 41(6), 543-552.
Lepelley, M. C., Thullier, F., Koral, J., & Lestienne, F. G. 
	 (2006). Muscle coordination in complex movements during 
	 Jeté in skilled ballet dancers. Experimental Brain Research, 
	 175, 321-331.
Li, G., He, H., Huang, M., Zhang, X., Lu, J., Lai, Y., ... & Yao, D. 
	 (2015). Identifying enhanced cortico-basal ganglia 
	 loops associated with prolonged dance training. Scien
	 tific Reports, 5(1), 10271.
Marshall, J. (2014). Mirror neurons. Proceedings of the 
	 National Academy of Sciences, 111(18), 6531-6531.
Martin, J. (1965). Introduction to the dance (Vol. 2). IICA.
Moore, G. (2002). Art and evolution: Nietzsche's physiologi
	 cal aesthetics. British Journal for the History of Philoso
	 phy, 10(1), 109-126.
Nadal, M., Flexas, A., Galvez, A., & Cela-Conde, C. J. (2012). 
	 Neuroaesthetics: themes from the past, current issues, 
	 and challenges for the future. Rendiconti Lincei, 23, 
	 247-258.
Nambu, A. (2004). A new dynamic model of the 
	 cortico-basal ganglia loop. Progress in Brain Research, 
	 143, 461-466.
O’Doherty, J., Winston, J., Critchley, H., Perrett, D., Burt, 
	 D. M., & Dolan, R. J. (2003). Beauty in a smile: the role of 
	 medial orbitofrontal cortex in facial attractiveness. 
	 Neuropsychologia, 41(2), 147-155.
Orgs, G., Calvo-Merino, B., & Cross, E. S. (2018). Knowing dance 
	 or knowing how to dance? Sources of expertise in aes
	 thetic appreciation of human movement. 
In B. Bläsing, M. Puttke, & T. Schack (Eds.), The neurocogni
	 tion of dance (2nd ed., pp. 238–257). Routledge.
Rein, S., Fabian, T., Zwipp, H., Rammelt, S., & Weindel, S. 
	 (2011). Postural control and functional ankle stability in 
	 professional and amateur dancers. Clinical 
	 Neurophysiology, 122(8), 1602-1610.



10urjp.psych.ucla.edu

Reynolds, D., & Reason, M. (Eds.). (2012). Kinesthetic 
	 empathy in creative and cultural practices. Intellect Books.
Rizzolatti, G. (2005). The mirror neuron system and its func
	 tion in humans. Anatomy and Embryology, 210(5-6), 
	 419-421.
Rizzolatti, G., & Craighero, L. (2004). The mirror-neuron 
	 system.  Annu. Rev. Neurosci., 27(1), 169-192.
Smyth, M. M., & Pendleton, L. R. (1994). Memory for move
	 ment in professional ballet dancers. International 
	 Journal of Sport Psychology.
Steele, J. D., & Lawrie, S. M. (2004). Segregation of cognitive 
	 and emotional function in the prefrontal cortex: a 
	 stereotactic meta-analysis. Neuroimage, 21(3), 868-875.
Stevens, C. J., Schubert, E., Wang, S., Kroos, C., & Halovic, S. 
	 (2009). Moving with and without music: scaling and 
	 lapsing in time in the performance of contemporary dance. 
	 Music Perception, 26(5), 451-464.
Stevens, C., Winskel, H., Howell, C., Vidal, L. M., Latimer, 
	 C., & Milne-Home, J. (2010). Perceiving dance schematic 
	 expectations guide experts' scanning of a contemporary 
	 dance film. Journal of Dance Medicine & Science, 14(1), 
	 19-25.
Zeki, S. (1999). Art and the brain. Daedalus, 127(2), 71–103.

FROM BRAIN TO BALLET



urjp.psych.ucla.edu11 urjp.psych.ucla.edu11

VOLUME 12 / SUMMER 2025

							     
							     
							     
	

urjp.psych.ucla.edu11

Margot J. Delery, B.A.
New York University

Margot Delery graduated from New York University in 2024 
with a bachelor’s degree in psychology. As an undergraduate 
she worked as a research intern at the NYU Langone Trans-
gender Youth Health Program and as a change leader for the 
NYU Student Health Center’s Trans+ Health Equity Innovation 
Work Group. There she honed her skills in research writing 
and developed a focus on adolescent ASD care. Her main sci-
entific interests are gender-inclusive and compassionate au-
tism care and pediatric gender affirming healthcare. Margot 
is currently working with Comprehensive Behavior Supports 
as a family advocate providing care to adolescents with ASD. 
She hopes to remain in New York and pursue a PhD program 
after gaining work experience in autism care.



12urjp.psych.ucla.edu 12urjp.psych.ucla.edu 12urjp.psych.ucla.edu

The Influence of Emotion Regulation and Psychological Flexibility as 
Features in Resilience

Margot J. Delery
New York University

Acknowledgments 

I would like to thank Dr. Elizabeth Glaeser for her endless support during this project as well as her patience with the research 

process. I would also like to thank Dr. Richard Gallagher. His passion and empathy were a constant comfort and helped me remember why 

I go through the effort.

Existing research discussing Resilience-Based Interventions (RBI) for the treatment of Autism Spectrum 
Disorder (ASD) has placed considerable emphasis on improving the resilience of families with autistic 
children, highlighting the cultivation of protective factors and the need for social support networks 
in the sometimes difficult process of raising these children. However, there is a noticeable gap in 
research when it comes to interventions and strategies aimed at directly improving the resilience of 
these autistic children. The few interventions developed for this group have focused almost exclusively 
on improving resilience by strengthening the protective factor of social support through behavioral 
modification and social skills training, although these results have been mixed. This paper argues that 
it would instead be prudent to integrate aspects of Acceptance and Commitment Therapy (ACT) to 
strengthen Psychological Flexibility (PF) as well as mindfulness practices that promote healthy Emotion 
Regulation (ER) in ASD youth into RBIs. 
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IntroductionIntroduction

	 Autism Spectrum Disorder (ASD) is a neurodevelop-
mental disorder characterized by difficulties in emotion 
regulation (ER) and behavioral rigidity. The prevalence of 
ASD has been increasing over the years, with recent esti-
mates suggesting it has a prevalence of 1 in 36 children in 
the United States (Maenner et al., 2020). Individuals with 
Autism Spectrum Disorder encounter a range of challenges 
that significantly impact their lives, such as extreme diffi-
culty in regulating responses to stress, greatly increased 
sensory sensitivities, and executive functioning challenges 
(Kaboski, McDonnel, and Valentino, 2017). Additionally, au-
tistic adolescents frequently use maladaptive ER strategies, 
the most frequent of which is avoidance, wherein they make 
efforts to abstain from situations they find uncomfortable 
or distressing (Mazefsky and White, 2014). Avoidance in 
those with ASD is also worsened by behavioral rigidity and 
spurred on by psychological inflexibility in the attempt to 

avoid the stress of new situations through strong adher-
ence to familiar routines. ER and Psychological Flexibility 
(PF) are foundational aspects of resilience and, as they are 
frequently restricted in those with ASD, make resilient be-
havior especially difficult in this population. This literature 
review examines the current state of Resilience-Based In-
terventions (RBIs) for ASD youth which focus primarily on 
social skills training, the promising results of a mindful-
ness and Cognitive Behavioral Therapy (CBT) based inter-
vention called the EASE Program in improving ER, and the 
successes of various Acceptance and Commitment Therapy 
(ACT) programs serving to decrease behavioral rigidity and 
strengthen PF in patients with ASD. The hope is that the 
implementation of therapies emphasizing these two foun-
dational factors could be integrated into RBIs to minimize 
avoidance and allow ASD youth to have better responses 
to that which they previously avoided.

Social Skills Training and Aggression: The Current State Social Skills Training and Aggression: The Current State 
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of ASD-Specific RBIsof ASD-Specific RBIs
	 Within current literature, success in resilience-based 
treatments for autistic youth has been limited to reducing 
aggressive behaviors (Shochet et al., 2022; Mackay, 2017; 
Habeyeb et al., 2017). Although these results were initially 
promising, they primarily viewed aggression more so as 
a product of poor social skills and interpersonal relation-
ships than as an intrinsic symptom of ASD connected to 
nearly all aspects of the condition. In this theme, Scho-
chet’s intervention was centered on a School Connected-
ness Committee which aimed to increase feelings of so-
cial belonging as measured by the Psychological Sense 
of School Membership Scale (PSSM) in hopes this new-
found social support would decrease depressive sympto-
mology (Shochet et al., 2022). The other two interventions 
viewed aggressive behavior in ASD as a result of inade-
quate resilient responses to stressors. They argued that it 
can therefore be primarily mitigated by strengthening pro-
tective factors in resilient responses, primarily social sup-
port (Mackay, 2017; Habeyeb et al., 2017). It is important 
to note that aggression, like attention, is one of the most 
common symptoms in mental health disorders, and with 
ASD's high comorbidity rate, it is difficult to determine 
how and to what extent co-occurring disorders influence 
aggressive behaviors in autistic individuals. In these stud-
ies, the stated goals of treatment were not to reduce ag-
gression but instead to increase resilience and decrease 
depressive symptomatology; however, according to the 
metrics used to measure them, such as the Children’s De-
pression Inquiry and the Behavior Assessment System for 
Children, 2nd Edition (BASC-2), these goals were not met 
(Mackay, 2017; Habeyeb et al., 2017).
	 Although these studies did not develop an effective 
depression treatment, their reduced aggression-related re-
sults were seen as beneficial to parents and teachers deal-
ing with what they perceived as difficult children. Mackay, 
Shochet, and Orr’s (2017) randomized pilot trial for the 
prevention of depression found that their intervention had 
no effect on depression or emotional and behavioral func-
tionality but that there was a significant effect in parent 
reports of adolescent coping efficiency. Additionally, the 
resilience-building program implemented by Habayeb, 
Rich, and Alvord (2017) to examine resilience differences 
across autistic children with different comorbid diagnoses 
reduced aggression but did not improve patient flexibil-
ity, anxiety, depression, social skills, executive functioning, 
or even resilience (as measured by the BASC-2). Patient 
self-reports were consistently less positive than parental 
reports in each study. It appears that the implementation 
and treatment content of these programs placed a stron-
ger emphasis on guiding children to be less combative, 
rather than improving their psychological well-being.
	 Each program (Shochet et al., 2022; Mackay, 2017; 
Habeyeb et al., 2017) included weekly sessions that em-
phasized maintaining orderly and socially appropriate 

behavior through Social Skills Training (SST). Habeyeb et 
al.’s (2017) study operated on the belief that resilience in 
ASD populations depended on the development of what 
they called “social competencies.” Their weekly meetings, 
referred to as social skills group therapy sessions, included 
topics such as personal space, leadership, reading verbal 
and nonverbal cues, initiating and maintaining conversa-
tions, and good sportsmanship (Habeyeb et al., 2017). In-
terestingly, the penultimate sessions in the two other stud-
ies were both titled “Keeping the Peace” (Shochet 2022; 
Mackay 2017). In the longest-running intervention, Scho-
chet et al.’s (2022) school-based resilience approach, very 
few sessions focused on internal topics like self-talk and 
personal strengths, and these were not emphasized to the 
same degree as those covering interpersonal topics. This 
is likely because the intervention was developed on the 
belief that autistic children should direct their greatest ef-
forts toward building support networks. Session topics like 
keeping calm and problem-solving, which are necessary 
for healthy ER, were viewed as important only in their abil-
ity to decrease conflict with peers (Shochet et al., 2022). 
	 Social Skills Training (SST) can be an effective interven-
tion for those on the autism spectrum, but it must be done 
with great care to increase meaningful social connection 
without encouraging the complete masking or camouflag-
ing of autistic traits that can lead to feelings of shame and 
autistic burnout, a state in which those with ASD experi-
ence debilitating levels of mental, emotional, and physi-
cal exhaustion due to the constant effort required to exist 
in a society that often does not meet their needs (Bradley, 
2021; Mantzalas et al., 2023). These SST-based RBIs may 
have inadvertently taught patients to use emotion regu-
lation to avoid disruptive social behavior for the sake of 
others, when emotion regulation can be more meaning-
fully used to cope with the intensity of their own feelings 
in healthy ways. In the aforementioned studies (Shochet 
et al., 2022; Mackay, 2017; Habeyeb et al., 2017), these 
researchers did not account for emotion regulation as a 
foundational element of resilience that is essential to its 
operation. Instead they focused on social support, which 
is only a protective factor serving to strengthen pre-exist-
ing resilience. 
	 The crux of resilience is not the strength of the stressor 
but the level of the reaction, and one’s reaction is largely 
determined by their emotion regulation. Emotion regula-
tion (ER) is the ability to modify an emotional state to pro-
mote adaptive behavior (Gross, 2015). Healthy ER helps in-
dividuals adjust the severity of their emotional response 
and react in ways appropriate for the situation, as those 
with ASD have greater difficulty with ER than the gen-
eral population (Mazefsky and White, 2014). It is thought 
that ER impairment in ASD populations is likely due to the 
complex interactions between multiple ASD symptoms. 
These key symptoms are sensory sensitivity, psychological 
and behavioral rigidity, rumination, and the prevalence of 
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alexithymia: a trait common to those with ASD wherein a 
person has difficulty understanding, processing, and com-
municating what emotions they are experiencing (Mazef-
sky and White, 2014).
	 It is important to note that ASD youth have more neg-
ative responses in frustrating situations than neurotypical 
youth and remain upset for longer (Mills et al., 2022). At 
a surface level, this may reflect poor frustration tolerance, 
but reframed it shows an ASD-specific limited resilience 
as resilience necessitates the opposite behaviors (i.e., re-
sponding well and recovering quickly). A low frustration 
tolerance does not denote a weaker will. Autistic individuals 
experience the same levels of emotional distress as those 
without ASD but do so much more frequently, often as a 
result of the key symptoms mentioned above. The maxi-
mum amount of distress ASD youth can tolerate is deter-
mined by the strength of their ER. The stronger their ER, 
the better they will respond to what are often substantial 
daily stressors and the faster they will recover. Interven-
tions that strengthen ER in patients with ASD should there-
fore increase resilience. 
	 When working with ASD youth, one must be cogni-
zant of the effect of impaired ER. Failure to understand 
that autistic children cannot always regulate their emo-
tional state or choose their reactions can cause the child 
much greater psychological distress than the reaction it-
self. To the outside viewer, ASD-related ER impairment in 
children often looks like deliberate misconduct (Mazefsky 
and White, 2014). Adults will state that the child is unrea-
sonably irritable, that it is impossible to know what will 
cause an outburst, and that they must always have their 
way or else they will throw a fit. These “fits” are what psy-
chologists today most commonly call meltdowns and are 
rarely deliberate (Phung et al., 2021). Meltdowns are per-
haps the most well-known and clearly visible examples of 
ASD-related ER impairment but are not the only exam-
ples as ER struggles can manifest in a variety of different 
ways such as autistic burnout (Bradley, 2021) and shutting 
down (Belek, 2018). These behaviors are unhelpful and un-
pleasant experiences for the child but are made worse by 
the reactions they are met with. These were the behaviors 
that previous SST-based RBIs saw as disruptive to social 
cohesion at best and aggressive at worst. These programs 
framed the autistic individual’s external expression of emo-
tion, however disproportionate, as a maladaptive behavior 
inhibiting healthy interpersonal relationships. This is not 
untrue, as frequent meltdowns can make it more difficult 
for ASD youth to get along with their peers. However, in 
the pursuit of minimizing these outbursts, SST-based RBIs 
may have influenced ASD youth to suppress their own feel-
ings in order to maintain social harmony. This ultimately 
prioritizes the sustained upkeep of socially acceptable be-
havior over addressing the causes of their discomfort and 
their ability to communicate and cope with it effectively. 
This might be relevant in explaining why the ASD youth 

in the SST-based RBIs showed no change in their self-re-
ports but were perceived as more amicable and coopera-
tive by their parents and teachers.

Emotion Regulation and the EASE ProgramEmotion Regulation and the EASE Program
	 Research on interventions to increase ER in ASD pop-
ulations does not seem to be plagued by the same issues 
as most research on RBIs. These SST-based RBIs appeared 
to have a narrower perspective of resilience, focusing only 
on factors like social support that strengthen resilience in-
stead of the underlying mechanisms governing it like ER. 
This phenomenon led to studies that did not address the 
root cause of behavioral problems or decrease depressive 
symptoms, although the participants outwardly appeared 
better behaved and less aggressive (Shochet et al., 2022; 
Mackay, 2017; Habeyeb et al., 2017). One established pro-
gram, the Emotional Awareness and Skills Enhancement 
(EASE) Program, reduced aggressive behavior but also de-
creased depression and ER impairment without shaming 
the child. Additionally, the EASE study’s alternative ap-
proach was more effective at increasing resilience through 
improved ER skills than the SST-based RBIs (Conner et al. 
2019). Doing so presents a model of improving resilience 
through emphasizing mindfulness and radical acceptance, 
the culmination of which allows ASD youth to recognize 
and respond to their emotional distress in ways that ben-
efit them through mindfulness practices and cognitive be-
havioral techniques (Beck et al., 2022). 
	 The EASE program was developed from a theoretical 
model that aimed to combine emotional awareness, mind-
fulness strategies, distress tolerance, and emotion regula-
tion strategies. These goals were worked into a 16-week 
program with four modules called the ABCD model wherein 
A stood for Awareness, B stood for Be Accepting, C stood 
for Change, and D for Distract (Conner et al. 2019). Each 
module consisted of two to four individual sessions dis-
cussing ER strategies under that umbrella topic. In addi-
tion to the sessions on the ABCD model, there were two 
introductory sessions to provide an overview of the pro-
gram and two concluding sessions to encourage the con-
tinued implementation of the learned skills. 
	 The first few sessions of the EASE program empha-
size a mindfulness-based approach, as one cannot effec-
tively regulate their emotions without understanding them. 
These sessions introduce basic somatic therapy and mind-
fulness exercises as a form of meditation with two goals: 
to be aware of one’s emotions and to be aware of one’s 
body (Conner et al. 2019). It is this action that could in-
cidentally lead to substantially increased resilience out-
comes. Resilience involves returning to positive emotions 
after negative experiences which can be difficult for peo-
ple with ASD as they often do not know what emotion they 
are experiencing or how to move on from it. This process 
is the result of the combined effects of alexithymia and 
rumination respectively. Alexithymia denotes an inability 



urjp.psych.ucla.edu15

FISHER ET AL.

urjp.psych.ucla.edu15

to understand one's own emotions, while rumination re-
fers to a difficult-to-escape continuous cycle of negative 
thoughts (Ibrahim et al., 2019). Alexithymia and rumination 
are common features of ASD and make resilient responses 
especially difficult, as emotions cannot improve if they are 
not readily identifiable and feelings cannot improve if they 
are not allowed to change. The EASE Program’s results re-
garding ASD-related rumination are in line with previous 
studies, such as a 2016 systematic review that found that 
Mindfulness Based Interventions (MBIs) can significantly 
reduce rumination in adults with ASD (Cachia et al., 2016). 
Additionally, although it is not specifically related to those 
with ASD, a 2018 systematic review on the topic of MBIs in 
the treatment of alexithymia across four studies and 460 
participants found they could significantly reduce alexithy-
mia (Norman et al., 2018). Even before the second treat-
ment module, the EASE study outlined the possibility to si-
multaneously and holistically decrease the effect of these 
two harmful ASD features. 

The Role of Psychological FlexibilityThe Role of Psychological Flexibility
	 While the EASE training may enhance aspects of emo-
tion regulation, it does not directly address resilience. Re-
siliency is often thought of as useful when adapting to 
large-scale trauma, but with autistic youth, seemingly insig-
nificant adverse stimuli can elicit significant negative reac-
tions (Black, Stevenson, and Segers, 2017). In this case, resil-
ience would not be limited to major changes like adapting 
to the death of a parent or moving out of state, but instead 
common daily challenges like buying the wrong kind of 
milk, preparing food differently, and not being picked up 
on time. The ability to adapt to these daily changes is vital 
for autistic youth as greater life changes occur with age. 
Efforts to increase resilience in this aspect would be fo-
cused on strengthening the ability to cope with the stress 
of discomfort and decrease psychological inflexibility and 
behavioral rigidity.
	 Psychological inflexibility serves as a form of avoid-
ant behavior in which individuals abstain from situations 
that have the potential to be stressful or unpleasant, often 
through the creation of strict routines marked by repetitive 
rigid behaviors in which the only priority is the sustained 
absence of discomfort (Hayes, 2019). As those on the au-
tism spectrum experience substantial sensitivities to com-
mon stimuli such as sound, taste, and touch, the lengths 
they will go to avoid them can be equally substantial and 
lead to the major impairment of daily functioning. These 
rigid behaviors can manifest in children’s refusal to brush 
their teeth because of the taste of their toothpaste, con-
tinuing to wear the same dirty clothes every day because 
their other clothes have irritating fabric, or avoiding so-
cial interaction because people are too loud. These rigid 
behaviors are rewarded and reinforced in the short term 
with the absence of discomfort, but the long-term nega-
tive consequences are severe (Conner et al., 2020). These 

avoidant behaviors often lead to chronic exhaustion, social 
isolation, decreased ability to cope, and failure to achieve 
life goals. This makes avoidance through psychological 
inflexibility one of the most harmful maladaptive coping 
mechanisms used by those on the autism spectrum. De-
creasing these avoidant behaviors provides an opportu-
nity to increase resilience in autistic youth.
        Avoidant behavior is extraordinarily common in a 
wide variety of mental health disorders (Akbari et al., 2022). 
While several treatments are aimed at its reduction, the 
challenge comes with adapting these interventions to fit 
those on the autism spectrum. Fortunately, there exists a 
type of therapy proven to decrease avoidant behavior and 
in which the main aim is to decrease psychological inflex-
ibility. Acceptance and commitment therapy (ACT) is in-
fluenced by CBT and encourages individuals to recognize 
their values and commit to actions in pursuit of valued life 
goals despite the immense difficulties necessary to achieve 
them (Hayes et al., 2006). Addressing psychological inflex-
ibility is a core aspect of ACT, yet it is rarely used to treat 
those with ASD and, like with resilience-based interven-
tions, has been almost exclusively used to treat the par-
ents and caregivers of autistic youth rather than to help 
autistic youth themselves. 
	 Confronting avoidant behaviors is a central compo-
nent of acceptance and commitment therapy (Hayes et 
al., 2006). An ACT approach prompts clients to consider 
what they are avoiding, the beliefs that fuel their avoid-
ance, and what opportunities are missed when they en-
gage in that behavior. This allows clients to distinguish 
between maladaptive forms of avoidance, like social iso-
lation, and simple life preferences, such as a disinclination 
toward overly loud or crowded spaces. The goal is not to 
force clients to brave dangerous or intolerable situations 
but to increase their sense of agency and autonomy when 
they have to decide whether or not to persist. Therefore, 
an ACT approach does not preclude measures to allevi-
ate sensory distress or create more accessible environ-
ments for autistic youth within reason, such as allowing 
an ASD child with increased sensory sensitivity and social 
anxiety to wear their own soft clothes to gym class. While 
this does allow a child to avoid rough textures and some 
social interaction, it is a reasonable tradeoff considering 
how unpleasant the experience would be and how little 
ASD youth would have to gain. This ability to accommo-
date the needs of ASD youth also has the added benefit 
of preventing any unintentional shaming of these children 
for their needs. 
	 While allowing children this type of leeway opens up 
the possibility of taking advantage of a teacher or caregiv-
er’s generosity, it should also be noted that unless an ASD 
child is having an ASD-related meltdown, it is nearly impos-
sible to know how much stress they are under, how uncom-
fortable they are, or what aspects of their ASD could be af-
fecting them at that moment. The child could be exhibiting 
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greater personal resilience by standing under the buzz of 
fluorescent lights or showing immense strides in psycho-
logical flexibility by wearing a new pair of socks no one 
can see. Because it is difficult to know how emotionally 
strained a child is or how much progress they are making, 
teachers and caregivers must have mutually engaged con-
versations with deep consideration to determine what ac-
commodations should and should not be extended to the 
child.
	 Randomized control studies testing Acceptance and 
Commitment Therapy for those with ASD have been pri-
marily organized by a single team led by Dr. Johan Pahnke 
(Pahnke et al. 2012; Pahnke et al. 2022) and have shown 
promising results in the reduction of avoidant behaviors 
in ASD. The largest study to date exploring ACT as a treat-
ment option for those with ASD was conducted in Sweden 
in 2022. The study included 39 adults with a mean IQ of 
108 and a diagnosis of ASD. The subjects were split into 
two groups with the control group receiving standard CBT, 
and the experimental group receiving their specialized ACT-
based intervention they titled NeuroACT. The intervention’s 
main focus was the reduction of psychological inflexibility 
through weekly group therapy with six different modules 
focusing on relevant topics such as stress and avoidance, 
acceptance and avoidance, and support of executive func-
tion (Pahnke et al., 2022). Between groups, it showed a sig-
nificant reduction in psychological inflexibility, behavioral 
avoidance, perceived stress, and cognitive fusion as well 
as a significant improvement in quality of life (Pahnke et 
al., 2022). These positive outcomes are worthy of further 
research, especially considering there are so few studies 
investigating this kind of treatment for this population. 

Future DirectionsFuture Directions
	 Given the efficacy of interventions such as EASE and 
ACT at improving emotional regulation and psycholog-
ical flexibility among autistic youth, future research on 
resilience in those with ASD could shift its focus toward 
building the foundations of resilience through ER and PF 
targeted interventions before strengthening it with SST. 
NeuroACT and the EASE Program accomplished the goals 
that SST-based RBIs initially sought but did not achieve. 
An intervention pursuing the effects of the EASE Program 
and the benefits of the NeuroACT program could create a 
more comprehensive intervention that would allow youth 
with ASD to face everyday stressors more easily and ex-
perience greater positive outcomes for their efforts. 
	 Resilience requires healthy coping mechanisms, and 
avoidance has been consistently shown to be maladap-
tive. To increase resilience one needs to decrease avoid-
ance, which, within ASD populations, manifests primarily 
as psychological inflexibility. The NeuroACT program was 
effective at decreasing behavioral avoidance by increas-
ing psychological flexibility. This is important in a resiliency 
study because one's ability to weather hardship cannot be 

determined if behavioral rigidity prevents them from fac-
ing hardship. As current research has primarily focused 
on adults, future steps would be to expand and adapt this 
treatment to younger populations with ASD. This pediat-
ric research could examine how ACT affects PF and be-
havioral rigidity. Longevity studies could be implemented 
to see how well they persist in difficult actions over time 
as they gain more independence with age and therefore 
more opportunities to engage in behavioral rigidity with-
out parental supervision. 
	 There is a possibility that research into the interaction 
of ER and PF could create a model explaining limited resil-
ience in those with ASD. This ASD resilience model would 
posit that emotion regulation is the underlying process 
governing resilient behavior and that psychological inflex-
ibility is the primary maladaptive coping mechanism used 
by this population to avoid actions that require emotion 
regulation, thereby preventing opportunities for improve-
ment. The increased difficulty those with ASD have with 
these mechanisms is the primary contributor to decreased 
resilience in individuals with ASD. This model suggests a 
cycle beginning with poor ER leading to the avoidance 
of stressors and the avoidance of stressors leading back 
to the atrophy of already poor ER. Therefore, the failure 
to recognize these cyclical factors and their interaction is 
why previous singularly focused SST-based RBIs for ASD 
youth were less successful than anticipated. ASD-focused 
RBIs should instead focus their efforts on treatment that 
would concurrently enhance ER and PF.
	 Successful interventions following these pillars could 
create a new direction for resilience-based interventions 
and open up new possibilities for ASD treatment, allowing 
for the exploration of designs of new models that better 
explain ASD symptomatology and their interactions. Fu-
ture research could look into the bi-directionality of those 
two factors and eventually see how they link to other ASD 
symptoms. A possibility may be a three-point ASD model 
where difficulties in social interaction, emotion regula-
tion, and psychological inflexibility are better understood 
in the context of their interaction which could make SST 
programs more empathetic and holistic. Having ASD youth 
spread their effort across these three points would take 
pressure off the sometimes unreasonable expectation of 
masking autism and wholly changing the way they interact 
with peers, as is often demanded by SST programs. This 
easing of social pressure would work concurrently with 
the strengthening of ER and PF to ameliorate ASD-related 
burnout and meltdowns while decreasing depression and 
avoidance. The validation of mindfulness and non-judg-
mental acceptance could also decrease the feelings of 
shame that pediatric ASD patients experience when they 
fail to meet the expectations of a neurotypical society, al-
lowing those with ASD to live more fulfilling lives and de-
crease the challenges of their self-imposed restrictions. 

EMOTION REGULATION ON RESILIENCE
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 The degree to which cultures differ in experiencing loneliness has been studied in depth by researchers. 
This literature proposes a novel approach to conceptualizing loneliness by introducing the idea of 
norm deviation and how deviating from normative standards leads to loneliness. When individuals 
perceive themselves as deviating from normative standards, their basic psychological needs—
autonomy, competence, or relatedness, as outlined in self-determination theory—may go unmet. This 
unmet need can, in turn, foster feelings of loneliness. Building on this theoretical framework, the 
present review explores how social support and SDT-related processes may moderate the relationship 
between norm deviation and loneliness. While social support is well known to mitigate loneliness, this 
research focuses on the source and nature of support, offering a more nuanced view of its role. Finally, 
to better understand how norm deviation is experienced across cultural contexts, this review highlights 
the value of incorporating qualitative research methods. Such approaches can capture cultural nuances 
and lived experiences often overlooked in quantitative loneliness research.

Keywords: loneliness, norm deviation, culture, social support, self-determination

IntroductionIntroduction

	 Loneliness is the subjective distress felt from an un-
desired absence of mutual understanding and connec-
tion with others, which can lead to further issues like im-
paired cognitive function (Van Staden, & Coetzee, 2010; 
Heu, van Zomeren, & Hansen, 2021). Despite its subjective 
nature, loneliness is a universally experienced phenome-
non. The prevalence of loneliness for adolescents ranged 
from 9.2% to 14.4% depending on all countries around the 
world, while for adults, the rate increased to 24.2% (Surka-
lim et al., 2022). While loneliness has been linked to seri-
ous mental and physical health risks, including depression, 
cardiovascular issues, and premature mortality, this paper 
instead focuses on examining the underlying psychological 
and social mechanisms that shape the experience of loneli-
ness (Heu, van Zomeren, & Hansen, 2019; Holt-Lunstad et 
al., 2015; Hawkley et al., 2009; Hawkley, & Cacioppo, 2010; 
Caspi et al., 2006). Understanding these mechanisms is es-
sential for effectively addressing loneliness and, in turn, re-
ducing the risk of related health conditions.
	 Existing studies on loneliness have primarily focused 

on understanding the nature of loneliness, its negative psy-
chological and social consequences, and the personal and 
social factors influencing it. In particular, numerous stud-
ies have attempted to compare experiences of loneliness 
across collectivistic and individualistic cultures, often us-
ing quantitative measures such as surveys (Barreto et al., 
2021; Özdemir, & Tuncay, 2008; Taniguchi, & Kaufman, 
2022). Individualism is a culturally based construct, which 
emphasizes independence, self-orientation, and personal 
achievement. In comparison, collectivism centers itself on 
interdependence, group harmony, prioritizing the needs of 
others of the self (Schermer et al., 2023).  However, analyz-
ing loneliness through the lens of individualism and collec-
tivism places relatively little emphasis on how individuals 
perceive and internalize the cultural norms of their society. 
This internalization involves not only adopting and inter-
preting these values, but also embedding them into one's 
self-concept, guiding behavior and shaping expectations 
within social relationships. Even within the same culture, 
the impact of cultural norms can vary significantly among 
individuals. Therefore, we argue that when examining di-
verse experiences of loneliness, it is essential to consider 
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not only the collectivist/individualist cultural framework 
but also other relevant variables including norm deviation, 
social support, and self-determination. 
	 One such factor is the extent to which individuals per-
ceive themselves as deviating from the norms of their re-
spective cultures—that is, the degree of norm deviation. 
The more individuals perceive themselves as deviating 
from their cultural norms, the more likely they are to ex-
perience unmet basic psychological needs, such as au-
tonomy, competence, and relatedness, which in turn can 
lead to loneliness (Heu, 2023; Heu et al, 2021; Hemberg 
et al., 2022; Nielsen, Nielsen, & Lasgaard, 2024;  Kirwan et 
al., 2023). These needs are central to psychological frame-
works such as self-determination theory (SDT), which em-
phasizes the role of need satisfaction when fostering psy-
chological well-being and regulated behavior (Ryan & Deci, 
2000). According to SDT, when an individual’s needs are 
satisfied, they are more likely to thrive; otherwise when 
unmet, they are more vulnerable to negative emotional 
states, such as loneliness. Importantly, norm categories—
such as behavioral or emotional norms—and the social 
consequences of norm violations vary across cultural ori-
entations, for instance, in the degree of tolerance for norm 
deviations (Stamkou et al., 2019; Mu et al., 2015). In col-
lectivist cultures, emotional restraint and behaviors that 
promote group harmony are often expected, and deviat-
ing from these norms (e.g., expressing negative emotions) 
typically results in social disapproval or exclusion. In con-
trast, individualist cultures tend to place greater value on 
personal expression and autonomy, making norm viola-
tions in such contexts less likely to result in severe social 
penalties. Prior research also indicates that individuals who 
identify strongly with their cultural group are more sus-
ceptible to the influence of that group’s norms (Jetten et 
al., 2006; Jetten, Postmes, & McAuliffe, 2002). They may be 
more likely to internalize or strive to embody culturally val-
ued behaviors, which may result in stronger emotional re-
actions (e.g., guilt, shame), when perceiving themselves as 
deviating from those norms. How one navigates through 
social relationships and interprets experiences like lone-
liness can be affected by heightened sensitivity. Collec-
tively, these studies substantiate that cultural norms differ 
across societies and that individuals interpret and respond 
to these norms differently. Therefore, to capture the multi-
faceted nature of loneliness, it is essential to examine both 
cultural-level and individual-level normative frameworks, 
rather than relying solely on dichotomies such as individ-
ualism versus collectivism.
​​	 Social support is another key factor to consider, as it 
directly influences basic psychological needs outlined ear-
lier in this paper. The current review posits that both so-
cial support and unmet satisfaction of these needs play a 
role in the relationship between norm deviation and lone-
liness. While previous studies have predominantly empha-
sized the beneficial effects of social support on loneliness 

relatively few have addressed the possibility that social 
support may not always mitigate loneliness, depending 
on the cultural and contextual circumstances (Vasileiou 
et al., 2019; Bauer & Rokach, 2004; Taniguchi & Kaufman, 
2019; Spek, 2024). Evidence suggests that from whom and 
how social support is received—both of which are shaped 
by cultural norms—significantly impact the fulfillment of 
basic psychological needs (Lin & Kingminghae, 2014; Ro-
drigues, Gierveld, & Buz, 2014; Van Veeren, 2013). This per-
spective implies that not all forms of social support are 
equally beneficial, suggesting the existence of both effec-
tive and less effective types of social support, depending 
on the cultural and contextual factors. This review adopts 
a more nuanced perspective, considering both the posi-
tive and potentially adverse effects of social support on 
loneliness.
	 Overall, while previous research has predominantly 
conceptualized loneliness through the dichotomy of in-
dividualism and collectivism, this study critically examines 
these frameworks, highlights their limitations, and intro-
duces a more nuanced approach by examining how per-
ceived norm deviation, basic psychological need satisfac-
tion, and the quality of social support interact to shape 
experiences of loneliness across cultural contexts.	

1. Loneliness and Culture1. Loneliness and Culture
	 Loneliness has been classified and conceptualized in vari-
ous ways in past studies (Lykes & Kemmelmeier, 2014; Hawkley 
& Cacioppo, 2010; McKenna-Plumley, Turner, Yang, & Groarke, 
2023). This highlights the complexity of loneliness and empha-
sizes the need for a framework that incorporates not only indi-
viduals’ emotions, but also broader cultural and social dynam-
ics that shape how loneliness is experienced and interpreted. 
Researchers such as Heu et al. (2019) have emphasized that 
loneliness does not simply result from being socially isolated 
in a physical or objective sense. Similarly, Van Staden and Co-
etzee (2010) highlight the importance of distinguishing be-
tween the experiences of loneliness and solitude, as well as 
related but distinct concepts like social isolation and with-
drawal. These perspectives collectively suggest that loneli-
ness is not a straightforward construct but rather an intricate 
psychological experience that is shaped by both internal per-
ceptions and nuanced distinctions from conceptually similar 
states. Recognizing this complexity is crucial, as it underlines 
the need to approach loneliness not merely as a matter of so-
cial quantity, but of subjective quality and interpretation.
	 A variety of individual-level factors have been linked to 
loneliness, including personality traits and social skills. Indi-
viduals with anxiety, shyness, low self-esteem, or an external 
locus of control tend to be more prone to loneliness (Doman 
& Le Roux, 2010; de Jong Gierveld, 1998). While these personal 
characteristics are important, they do not fully explain the vari-
ability in how loneliness is experienced across different pop-
ulations. Cultural factors, in particular, offer a critical lens for 
understanding how norms, values, and social expectations 
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shape perceptions of loneliness. The present research focuses 
on these cultural dimensions, which may moderate or amplify 
feelings of loneliness in ways that go beyond individual traits.
	 These different cultural backgrounds influence how 
people view the world and what their values are (Jetten, 
Postmes, & McAuliffe, 2002). Such cultural differences also 
affect how loneliness is experienced and interpreted. The 
degree, frequency, and experience of loneliness may be 
shaped by cultural contexts with different expectations re-
garding social relationships. Much of the literature in cul-
tural psychology has focused on the distinction between 
individualistic and collectivistic cultures. In individualistic 
cultures, people are typically viewed as individuals sep-
arate from others, with personal achievement, competi-
tiveness, and impersonal social relationships being highly 
valued (Ostrov, & Offer, 1978). In contrast, individuals in 
collectivistic cultures are viewed as deeply interconnected 
with others and typically have access to a broader network 
of relationships and social support (Taniguchi, & Kaufman, 
2022). For example, in cultures that emphasize the impor-
tance of romantic relationships, individuals are more likely 
to feel loneliness when they fail to meet those cultural ex-
pectations (Seepersad at el., 2008). US students reported 
having higher levels of romantic loneliness than did Ko-
rean students, suggesting that romantic expectations have 
a greater impact on one’s loneliness in the United States 
(Van Staden, & Coetzee, 2010). 
	 Heu and colleagues (2019) conceptualized the idea that 
cultural contexts differently shape individuals’ experiences 
of loneliness by introducing the concept of social embed-
dedness, which refers to the extent to which individuals 
are expected to be integrated into and maintain close ties 
within their social groups. Different cultural systems, such 
as individualism and collectivism, promote different expec-
tations regarding social embeddedness (Heu, van Zomeren, 
& Hansen, 2019). Specifically, they proposed that individu-
alistic cultures tend to emphasize personal autonomy and 
have less demanding expectations for maintaining close 
social ties, whereas collectivistic cultures impose stronger 
expectations for individuals to maintain interconnected 
and supportive relationships within their groups. In other 
words, loneliness can result from discrepancies between 
individuals’ ideal levels of social embeddedness and their 
actual experiences.
	 Building on this conceptualization, it is essential to ex-
amine how the experience of loneliness differs across collec-
tivistic and individualistic cultural contexts. However, past re-
search has produced mixed findings regarding which cultural 
contexts—collectivistic or individualistic—are associated with 
greater experiences of loneliness. Some studies have sug-
gested that individualistic cultures, such as those in North 
America, are more strongly associated with loneliness (Ostrov 
& Offer, 1978), while collectivistic cultures are linked to lower 
levels of loneliness (Taniguchi & Kaufman, 2022). For exam-
ple, Bauer and colleagues (2004) found that Czech students, 

supported by strong family and friendship networks charac-
teristic of their cultural context, were better protected against 
loneliness compared to Canadian students. Conversely, other 
research has revealed the opposite trend. For instance, Lykes 
and Kemmelmeier (2014) found that individuals from more col-
lectivistic cultures reported higher levels of loneliness. Given 
that collectivistic cultures place a high value on interpersonal 
connections, the loss of these ties may be particularly distress-
ing, thereby intensifying feelings of loneliness (Lykes & Kem-
melmeier, 2014; Liu et al., 2021; Taylor et al., 2004).
	 However, it is important to acknowledge that these 
findings may partly reflect cultural differences in the re-
porting of loneliness rather than true differences in lone-
liness experiences. In some collectivistic cultures, admit-
ting to feelings of loneliness may be socially undesirable, 
potentially leading to underreporting. This highlights the 
need to consider not only cultural values such as collec-
tivism and individualism but also other sociocultural fac-
tors that may influence both the experience and expres-
sion of loneliness. 
	 Furthermore, interpreting loneliness experiences solely 
through the collectivistic/individualistic cultural framework 
fails to sufficiently account for individual differences within 
a given culture. For example, In a study conducted with 
Turkish university students, 60.2% reported experiencing 
loneliness during their transition to university life (Özdemir 
& Tuncay, 2008). While Turkish culture is traditionally char-
acterized by strong norms of interdependence, this find-
ing suggests that cultural norms alone may not uniformly 
protect individuals from loneliness. Instead, it may reflect 
individual differences in the extent to which people inter-
nalize and prioritize interdependent relationships. In par-
ticular, individuals who place greater importance on close 
interpersonal bonds may experience heightened loneli-
ness when they encounter situations, such as moving away 
from family support systems, that challenge their cultural 
expectations of social connectedness. This individual-level 
variability may partly explain the mixed findings regard-
ing loneliness levels across collectivistic and individualis-
tic cultures. In other words, prior research may have over-
looked the diverse ways individuals internalize and respond 
to cultural norms. 
	 In sum, loneliness is a complex and context-dependent 
psychological experience, shaped not only by individual traits 
or levels of social interaction but also by subjective interpreta-
tions of social expectations and norms. This complexity high-
lights the importance of considering how deviations from per-
ceived social norms—rather than mere social absence—may 
play a critical role in the development of loneliness, a topic 
further explored in the following section.

2. Norm Deviation and Loneliness2. Norm Deviation and Loneliness

	 Cultural norms regarding social relationships (e.g., the 
expected frequency of visiting one's parents) emerge from 
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shared beliefs and values within social groups (Li & Van 
den Steen, 2021; Nyborg et al., 2016). They play a crucial 
role in understanding loneliness because they influence 
how individuals navigate and assess their social relation-
ships (Heu, van Zomeren, & Hansen, 2021; Gampe & Daum, 
2018), behaviors (Heu, 2023; Brauer & Chaurand, 2010), and 
evaluations of themselves (Heu, 2023; Brauer & Chaurand, 
2010). For example, in cultures with more stringent norms 
regarding familial visits, the frequency of visiting one's par-
ents once a week may be perceived as either insufficient 
or excessive (Heu, van Zomeren, & Hansen, 2021). This is 
because individuals may experience greater expectations 
from interpersonal relationships or heightened sensitiv-
ity to deviations from established relationship norms (Ki-
nias et al., 2014; Mooji, 2022, Heu, van Zomeren, & Han-
sen, 2021; Schermer et al., 2023). Throughout the paper, 
the influence of norm deviation on loneliness and possi-
ble mechanisms will be discussed.
	 Heu and colleagues (2021) assert that there are two 
types of norms, namely, culture-level norms and individu-
al-level norms. Culture-level norms usually “describe more 
objective social realities and are what is done by, or should 
be done according to, most cultural members”. On the con-
trary, individual-level norms refer to “internalized norms 
or individual perceptions of shared norms, which may or 
may not reflect social realities” (Heu et al., 2021, p. 65). 
Culture-level norms are associated with a greater risk of 
loneliness compared to individual-level norms (Heu et al., 
2021). However, individual differences should not be over-
looked, even if a culture has restrictive norms and shows 
high loneliness on a cultural level, this does not imply that 
every individual in this culture will show high loneliness 
(Heu, van Zomeren, & Hansen, 2021). Thus, both cultural 
and individual-level norms should be considered.
	 Not everyone adheres to social norms. Norm adherence 
depends on the content of the norm and who follows it (Heu, 
2023). While collectivist cultures have shown to adhere more 
to behavioral norms, individualist cultures show higher adher-
ence to emotional norms (Vishkin et al., 2023), highlighting 
how cultural orientation shapes norm adherence. Addition-
ally, reaction to norm violations vary across cultures, indicat-
ing cultural norms are perceived differently depending on 
cultural context (Stamkou et al., 2019; Mu et al., 2015). Past 
research has shown that individuals who show higher identi-
fication to a culture or in-group are more likely to conform to 
the group’s norms and self-stereotype themselves in line with 
them (Jetten et al., 2006; Jetten, Postmes, & McAuliffe, 2002). 
These studies demonstrate that how people interpret and re-
spond to social norms varies depending on both the type of 
norm - such as emotional versus behavioral - and individual 
factors like the degree of identification with one’s culture.
	 The importance of differentiating cultural and individual 
level norms have been discussed, along with how norm adher-
ence depends on one’s culture and identification with it. Al-
though research examining the association of these concepts 

with loneliness is limited, there have been efforts to explore 
this connection. Heu (2023) proposed the framework of Norm 
Deviations and Loneliness (NoDeL), suggesting that deviat-
ing from normative standards may lead to loneliness by trig-
gering negative psychological states, such as feelings of un-
fulfilled relational needs. In line with this, qualitative studies 
observing loneliness experiences report that participants of-
ten felt lonely when they failed to meet normative expecta-
tions (Heu et al, 2021; Hemberg et al., 2022; Nielsen, Nielsen, 
& Lasgaard, 2024;  Kirwan et al., 2023).  Previous research has 
also shown that following culturally appropriate patterns of 
emotions contributes to psychological well-being, emphasiz-
ing the importance of cultural fit for mental health (De Leer-
snyder, Kim, & Mesquita, 2015). Additionally, it is well estab-
lished that normative standards and cultural values shape 
social expectations (Luhmann, Buecker, & Rüsberg, 2023) and 
that discrepancies between expectations and reality contrib-
ute to loneliness (Peplau & Perlman, 1982; Lee 2024; Van Sta-
den & Coetzee, 2010; Heinrich & Gullne, 2006). By extension, 
cultural mismatch - deviating from culturally expected norms 
- may lead to negative psychological outcomes such as loneli-
ness, as supported by qualitative findings on norm deviation 
and loneliness.
	 To elaborate on this hypothesis, it is important to con-
sider two key components: social support and basic psy-
chological needs. As we will examine further, social sup-
port plays a critical role in fulfilling these basic needs and 
when such support is lacking - often as result of cultural 
mismatch - these needs may go unmet. This suggests that 
the deprivation of frustration of basic psychological needs 
contributes to the experience of loneliness.

3.1 Social Support3.1 Social Support
	 Social support is defined as the perceived and actual avail-
ability of social resources provided by people who we value or 
rely on (Gottlieb & Bergen, 2010; Sarason et al., 1983) and af-
fects loneliness. Its influence is so profound that deprivation of 
a supportive social network is categorized into a unique form 
of loneliness, termed social loneliness (Van Staden & Coetzee, 
2010). Several studies have observed that social support alle-
viates loneliness (Vasileiou et al., 2019; Bauer & Rokach, 2004; 
Taniguchi & Kaufman, 2019; Spek, 2024). A study examining 
the relationship between mortality rate and loneliness in dif-
ferent countries found that although Mexico and South Korea 
were both categorized as collectivist countries, South Korea 
showed a higher mortality rate (Park & Zhu, 2024). Research-
ers discussed this finding by emphasizing social support may 
have played a critical role. Mexico showed a lower socio-eco-
nomic status compared to South Korea. “Due to scarcity of 
resources, people with lower SES must depend on others for 
survival”, leading to more engagement in social networks and 
exchange of prosocial behaviors (Park & Zhu, 2024, p. 799). Past 
research has shown that higher household income was asso-
ciated with less social contact and more time alone (Bianchi & 
Vohs, 2016), supporting the researchers’ claim. Therefore, the 
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researchers concluded that while both Mexicans and Koreans 
experienced high levels of loneliness, strong social support 
among Mexicans acted as a protective factor against mortal-
ity, whereas Koreans, despite similar loneliness levels, showed 
higher mortality rates. These findings highlight the influence of 
social support, emphasizing its role in not only buffering lone-
liness, but meeting individual’s basic psychological needs. To 
further elaborate on our hypothesis, researchers focused on 
two interrelated components, social support and basic psy-
chological needs, which proposes that social support facili-
tates the satisfaction of those needs. If they are unmet, indi-
viduals are more likely to experience loneliness.
	 However, the benefits of social support appear to man-
ifest selectively under certain circumstances. A study ob-
serving loneliness and exchange of social support among 
Dutch and Spanish adults showed contradictory results re-
garding the aftermath of instrumental social support (Ro-
drigues, Gierveld, & Buz, 2014). For Spanish adults, who 
place greater emphasis on interdependence, instrumen-
tal social support significantly mitigated loneliness. This 
is likely because of their stronger emphasis on family re-
lationships, leading to expectations of receiving support 
from family members. When these expectations were un-
met, it resulted in heightened feelings of loneliness. In line 
with these results, Taniguchi and Kaufman (2019) showed 
higher interdependence leads to believing social ties are 
more desirable; thus reducing loneliness when receiving 
social support.
	 However, the opposite pattern was observed among the 
Dutch sample. Dutch adults, who value independence more 
highly, perceived instrumental social support as undermin-
ing their independence, which negatively influenced their 
loneliness. Instead, emotional social support was shown to 
be more effective in addressing loneliness within this sam-
ple (Rodrigues, Gierveld, & Buz, 2014). Related to this, past re-
search revealed a negative relationship between expectation 
of emotional support from family in times of need and loneli-
ness, which was stronger among individualistic countries (Tan-
iguchi & Kaufman, 2022). Individualistic and collectivistic cul-
tures differ in the various types of social norms they prioritize, 
in which individualistic cultures emphasize emotional norms, 
whereas collectivistic cultures underscores behavioral norms 
(Vishkin et al., 2023). As a result, emotional support tends to 
have greater influence in impacting individualistic cultures, as 
emotional expressions are deemed more culturally relevant. In 
contrast, collectivistic cultures place greater value on instru-
mental support, aligning with their emphasis on observable 
and socially visible behaviors. Summarizing the findings from 
Taniguchi and Kaufman (2019, 2022), Rodrigues et al. (2014) 
and Park and Zhu (2024), people from individualist cultures, 
which place greater value on emotional norms, tend to ben-
efit more from emotional social support, whereas those from 
collectivist cultures, where behavioral norms are prioritized, 
find instrumental social support more effective. Thus, the af-
termath of social support is shaped by an individual’s cultural 

norms and whether the support aligns with those norms.
	 A probable explanation for the differing outcomes of 
social support lies in the adverse effects of cultural norm 
deviation. The loneliness felt by the participants in Ro-
drigues and colleagues’ study (2014) can be attributed 
to a mismatch between normative expectations of social 
support and the support they perceived as instrumental 
social support had different consequences on loneliness 
depending on cultural orientation: Dutch adults, who val-
ued independence, experienced greater loneliness when 
receiving instrumental support, as they perceived it as un-
dermining their autonomy.  This demonstrates how the 
method in which social support is given significantly shapes 
its psychological outcomes. For social support to be ef-
fective, it must align with the recipient’s cultural expecta-
tions. Lin and  Kingminghae (2014) showed social support 
from peers with the same nationality had stronger effects 
alleviating loneliness among international students com-
pared to support from those with different nationalities. 
Co-national ties mitigated loneliness when students per-
ceived a stronger cohesive feeling with their fellow col-
leagues. These findings support our argument that cultural 
adherence influences the experience of loneliness, empha-
sizing the importance of  “who” provides social support. 
Therefore, both the manner and the source of social sup-
port can either mitigate or exacerbate its impact.
	 Building on this, it is important to consider which psy-
chological processes are activated by the discrepancy be-
tween expected and perceived social support, and how 
these processes contribute to influencing the experience 
of loneliness. Self-determination theory may offer an ex-
planation for this phenomenon.

3.2 Self-Determination Theory3.2 Self-Determination Theory
	 Self-determination theory emphasizes the importance of 
attainment of basic psychological needs for personality devel-
opment and behavioral self-regulation (Ryan & Deci, 2000). The 
three basic psychological needs forming the basis of self-de-
termination theory are autonomy, competence, and related-
ness (Ryan & Deci, 2000; Deci & Ryan, 2012). Basic psycho-
logical needs frustration refers to when an individual’s basic 
psychological needs are not satisfied and contributes to men-
tal ill-being (Vansteenkiste & Ryan, 2013; Ferrand & Martinent, 
2021). The influence of basic psychological need frustration 
is universal (Chen et al., 2014) and it is connected with loneli-
ness. Past research has shown basic psychological needs frus-
tration is associated with higher levels of loneliness (Karababa 
& Tayli, 2020; Chen et al., 2014; Saricali & Guler, 2022). Addi-
tionally, individuals reporting higher needs for relatedness, 
autonomy, and competence were more likely to report lone-
liness when these needs were unsatisfied (Lenny, Doleck, & 
Bazelais, 2019). 
	 Social context affects how the basic psychological needs 
are satisfied, one of them being the presence of social support. 
Krabbenborg and colleagues (2017) demonstrated homeless 
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young adults who perceived higher social support reported 
higher autonomy, relatedness, and competence, which even-
tually lead to better quality of life. Other studies have also 
shown social support fostered basic psychological needs (Ryan 
& Solky, 1996; Ryan & Deci, 2010; Ryan & Deci, 2000; King, Haw, 
& Wang, 2024).
	 Culture also influences the satisfaction of these needs. 
Heu and colleagues (2021) proposed the culture-loneliness 
framework asserting “loneliness can thrive whether cultural 
norms about social relationships are lenient or restrictive”. 
Lenient norms encapsulates a broader range of accept-
able social behaviors and relationships, which allow indi-
viduals greater autonomy towards how they connect with 
others (e.g., freedom in maintaining social ties). However, 
restrictive norms enforce more rigid expectations in how 
relationships are created and maintained, which may limit 
one’s personal choice by prioritizing obligations (e.g., fam-
ily, community). Typically, individuals seek agency and re-
latedness but how these are satisfied depends on the cul-
tural environment (Heu, van Zomeren, & Hansen, 2021). 
A moderate amount of restrictiveness fosters both agency 
and relatedness, eventually preventing excessive isolation 
of any type.  People with lower levels of perceived auton-
omy who live in highly restrictive cultures tend to experi-
ence greater loneliness, which is an effect that connects to 
broader evidence suggesting that individuals in more re-
strictive countries report higher levels of loneliness (Heu 
et al., 2021; Mooji, 2022). 
	 The impact of cultural restrictiveness can also be un-
derstood through the concept of value internalization. Ac-
cording to the self-determination theory, it is not the value 
themselves, but the degree to which they are internalized 
that predicts well-being (Deci & Ryan, 2012). Internalizing 
the satisfaction of basic psychological needs fosters self-re-
gard, self-regulation, vitality, and feelings of connected-
ness (Ryan & Solky, 1996; Ryan & Deci, 2010). However, 
the ease of internalization varies by cultural orientation. 
People in vertical societies, which are characterized by hi-
erarchy and control, experience greater difficulty internal-
izing autonomy values compared to those in horizontal 
societies (Deci & Ryan, 2012), and as noted earlier, verti-
cal societies report higher levels of loneliness (Goh et al., 
2023). Building on these findings, it is proposed that cul-
tures with stricter attitudes toward norm deviations may 
hinder the internalization of basic psychological needs, 
thereby contributing to the elevated loneliness observed 
in these environments.
	 A research in organizational psychology has demonstrated 
that people with higher person-organization fit report higher 
levels of autonomy, relatedness, and competence need satis-
factions (Greguras & Diefendorff, 2009). Researchers explain 
that the alignment between employees’ and organizations’ 
values enables organizations to provide the resources needed 
for employees to satisfy their psychological needs. Expanding 
on this study, it is proposed that individuals’ alignment with 

cultural norms and psychological needs shape the experi-
ence of loneliness. As previously discussed, the adherence to 
culturally endorsed values play a crucial role in meeting ba-
sic psychological needs, and aligning with these cultural val-
ues and norms has been consistently shown to mitigate lone-
liness. Therefore, when individuals experience norm deviation, 
it is likely to lead to need frustration, ultimately resulting in 
greater loneliness.
	 The positive association between need satisfaction 
and psychological well-being is universal. Deci and Ryan’s 
study (2012) demonstrated autonomy-supportive contexts 
satisfy autonomy needs, leading to higher well-being re-
gardless of cultural orientation. Other research has shown 
need-supportive teaching was positively associated with 
well-being regardless of cultural, economical, and political 
contexts (King, Haw, & Wang, 2024).  Therefore, loneliness 
research should focus on whether the social support pro-
vided meets the culturally drawn expectations of the in-
dividuals. Then, researchers should observe how the mis-
match or concordance between perceived and expected 
social support exacerbates or fosters self-determination. 
We emphasize cultural research on loneliness should not 
focus on which culture experiences higher loneliness, rather 
they should investigate the impact of norm deviation on 
loneliness research along with the moderating and/or me-
diating effects of social support and self-determination.

Discussion Discussion 

 	 Recent research on loneliness has been overly focused 
on determining which culture experiences more loneliness. 
This review aimed to propose that loneliness derives from 
unmet satisfaction of basic psychological needs induced 
by norm deviation and mismatch of expected and received 
social support, which have been supported by the studies 
presented throughout the literature. 
	 Each culture has different cultural and social norms (Li & 
Van den Steen, 2021; Nyborg et al., 2016) and the extent to 
which individuals adhere to these influences their psychology 
including loneliness experiences (Heu et al, 2021; Hemberg et 
al., 2022; Nielsen, Nielsen, & Lasgaard, 2024;  Kirwan et al., 2023; 
De Leersnyder, Kim, & Mesquita, 2015). Individualistic cultures 
show higher adherence to emotional norms while collectivistic 
cultures show more adherence to behavioral norms (Vishkin 
et al., 2023). Additionally, individuals conform to a group’s so-
cial norm the more they identify with the culture or in-group  
(Jetten et al., 2006; Jetten, Postmes, & McAuliffe, 2002). These 
results support that adhering to a cultural norm depends on 
the interaction between the individual and the culture.
	 To better understand the relationship between norm devi-
ation and loneliness, it is important to examine how social sup-
port and the satisfaction of basic psychological needs influence 
loneliness. Past research has shown that emotional support 
exerts a greater influence in individualistic cultures, whereas 
instrumental support has a stronger impact in collectivistic 
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cultures (Taniguchi & Kaufman, 2019; Rodrigues et al., 2014; 
Park & Zhu, 2024). These findings align with those of Vishkin 
et al. (2023), who reported that individuals from individual-
istic cultures tend to adhere more to emotional norms, while 
those from collectivistic cultures adhere more to behavioral 
norms. Therefore, when the type of social support aligns with 
an individual’s culturally influenced needs, it tends to be more 
effective in alleviating loneliness.
	 When individuals do not deviate from cultural norms 
and the social support they receive aligns with what they 
expected, their basic psychological needs may be better 
satisfied, which in turn can alleviate loneliness. Although 
there is limited research directly examining the influence 
of norm deviation and mismatches between expected and 
received social support on loneliness, studies in organiza-
tional psychology have shown that individuals with higher 
person–organization fit report greater satisfaction of au-
tonomy, relatedness, and competence needs (Greguras & 
Diefendorff, 2009). Furthermore, past research has demon-
strated that frustration of basic psychological needs is as-
sociated with higher levels of loneliness (Karababa & Tayli, 
2020; Chen et al., 2014; Saricali & Guler, 2022). Building on 
these findings, it can be proposed that norm deviation and 
unmet social support contribute to the frustration of ba-
sic psychological needs, which in turn leads to increased 
loneliness.

ConclusionConclusion

	 While this paper highlights the impact of norm deviation, 
basic psychological needs, and social support on loneliness, 
further investigation is necessary to understand how these 
findings can translate into practical, individualized interven-
tions. For instance, even if norm deviation is shown to exac-
erbate loneliness, additional research is needed to determine 
how norm deviation can be addressed or adjusted to develop 
interventions aimed at alleviating loneliness. This paper relies 
heavily on theoretical frameworks that connect cultural norms, 
self-determination theory, and loneliness, which may limit the 
generalizability of its claims. To confirm the validity of the hy-
potheses presented throughout the literature, future studies 
must comprehensively examine the various factors influenc-
ing norm deviation (e.g., social support) and their interplay. 
More specifically, research should first examine the norms that 
exist within each culture and the consequences of norm de-
viation through qualitative studies, such as interviews. Later, 
they should empirically test these through quantitative stud-
ies, like surveys. This allows researchers to quantify the rela-
tionship between the extent of norm deviation and loneli-
ness experiences. Such research will be critical for designing 
holistic approaches that not only enhance theoretical under-
standing but also ensure practical applicability in addressing 
loneliness.
	 Further research should investigate the psychological 
mechanism behind loneliness and an effective way to do so is 
using qualitative studies. To mention some examples, papers 

written by Heu et al. (2021), Hemberg et al. (2022), and  Kirwan 
et al. (2023) applied qualitative research methods to collect 
data about individuals’ loneliness experience. For research ex-
amining subjective emotional experiences such as loneliness, 
qualitative methods can offer deep insights—especially when 
the relationships between variables, such as the link between 
norm deviation and loneliness, remain ambiguous. Question-
naires tend to not sufficiently consider aspects of different 
cultures as they are centered to Western cultures (Heu et al., 
2021). Therefore, these surveys fail to reflect the true experi-
ences of people with non-Western backgrounds as their re-
sponses are limited to Western-based perspectives. However, 
qualitative research helps compensate for these limitations by 
studying the latent aspects of the unexplored cultures and 
capturing the personal experiences with norm deviation more 
precisely. For instance, interviews allow researchers to identify 
which cultural norms exist and what are the social and psy-
chological consequences arising when deviating from them. 
These cannot be observed when using quantitative methods 
alone because individuals cannot share their own experiences. 
Therefore, relying on qualitative study methods, such as in-
terviews, to reveal how norm deviation instigates loneliness 
from a cross-cultural perspective may provide meaningful in-
sights on how to approach this issue.
	 Although qualitative studies offer valuable insights, 
they also present certain limitations. These research meth-
ods’ findings are difficult to generalize due to typically 
smaller sample sizes compared to quantitative research. 
Consequently, achieving statistically significant conclusions 
can be more challenging. Therefore, qualitative research 
should be used to establish a foundational framework for 
understanding cultural norm deviation and loneliness, and  
then be reinforced and tested through quantitative meth-
ods which cover up these drawbacks.
	 In addition to these methodological considerations, this 
literature review itself has certain limitations. First, there is a 
lack of empirical research directly examining the relationship 
between norm deviation and the satisfaction of basic psycho-
logical needs, particularly in the context of loneliness. As a re-
sult, this literature review had to draw upon adjacent fields, 
such as organizational psychology, to infer these connections 
(e.g., research on person–organization fit and need satisfac-
tion). While these studies provide a useful foundation, they 
may not fully capture the cultural or interpersonal nuances 
specific to norm deviation in social or cross-cultural contexts. 
This reliance on indirect evidence limits the specificity and ap-
plicability of the conclusions drawn in the review. 
	 Moreover, while this review emphasizes the role of 
norm deviation in loneliness and critiques the dominant 
focus on the individualism–collectivism paradigm, it does 
not account for other contributing factors. Important vari-
ables such as social structure of a culture, age of an in-
dividual, and the influence of social media may also play 
significant roles in shaping experiences of loneliness and 
should be considered in future investigations.
	 Although these limitations exist, this paper contributes 
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to research on loneliness from a cross-cultural perspective 
by proposing a new approach. It draws on a range of sup-
porting studies that vary in methodology (qualitative and 
quantitative) and sample background. Additionally, it in-
troduces several psychological theories, such as self-de-
termination theory and the norm deviation and loneliness 
framework, effectively connecting past knowledge with this 
new perspective. This framework is especially relevant in 
today’s increasingly multicultural world. As societies be-
come more culturally diverse, it becomes less feasible to 
categorize individuals strictly as collectivist or individual-
ist when designing interventions for loneliness. Therefore, 
this proposed framework may offer a more nuanced and 
flexible approach for addressing loneliness across diverse 
cultural contexts.
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Abstract

Impulsive personality traits and impulsive choice are indicators of alcohol use disorder (AUD). Research on 
the relationship between impulsivity and relapse risk among individuals with an AUD is relatively scarce and 
unclear. The current study is a secondary analysis examining the predictive effect of impulsivity on alcohol use 
and craving during a 6-day quit attempt. Treatment seeking individuals with an AUD (N=49) were randomized 
to either oral naltrexone (50 mg QD), varenicline (1 mg BID), or matched placebo. Randomized participants 
completed a weeklong medication titration period, followed by a 6-day quit attempt. During the initial screening 
visit, participants completed the UPPS-P impulsivity scale and the Monetary Choice Questionnaire to assess 
discounting rates, k. The Timeline Followback assessed quantity and frequency of alcohol use in the past 30-
days. During the quit attempt, participants completed daily assessments on previous day alcohol consumption 
and craving. Multiple linear models examined baseline impulsivity as a predictor of alcohol outcomes. Baseline 
impulsivity traits did not significantly predict drinking outcomes or craving during the quit attempt (p>.025). Lack 
of premeditation predicted average alcohol craving, albeit trend-level (B=-0.338, p<.05). Lack of premeditation 
and overall k did not predict alcohol use or craving during the quit attempt. Impulsive traits and choice did 
not predict alcohol relapse in individuals with AUD. This study was among the first to test trait and behavioral 
impulsivity during a 6-day abstinence period. A longer follow-up may reveal associations between impulsivity 
and drinking outcomes, aiding development of interventions targeting AUD.

Keywords: alcohol-use, impulsive personality traits, impulsive choice, relapse, AUD
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IntroductionIntroduction

      Alcohol-related mortality remains high in the United 
States, as rates of alcohol-related deaths continue to rise 
(APA, 2023). This is a significant public health concern as 
90% of individuals with Alcohol Use Disorder (AUD) relapse 
at least once in their lifetime (NIAAA, 2023). By understand-
ing several predictors of alcohol use relapse such as im-
pulsivity, we can further address this current public health 
crisis. Impulsivity is a pertinent factor for understanding 
alcohol relapse due to the lack of inhibition, yet it is un-
derstudied (Reyes-Huerta et al., 2018). Preclinical models 
have found that enhanced impulsivity in mice correlates 
with an increase in motivation to consume alcohol and in-
creased risk of relapse highlighting the importance of the 
evaluation of impulsivity in clinical applications (Loos et al., 
2013).  To better understand the impact of impulsivity in 
clinical applications, it is essential to first understand what 
is meant by impulsivity. Impulsivity can be defined as act-
ing in response to a stimulus without taking into account 
the consequences (Meda et al., 2009). Recent research has 
indicated impulsivity to be a broad umbrella category
with a lack of unified constructs (Ray et al., 2021; Slie-
drecht et al., 2021). Impulsivity can generally be categorized 
into two categories: behavioral and self-report impulsivity 
(Sliedrecht et al., 2021). To further differentiate between 
these two categories, it has been proposed that there are 
three different aspects of impulsivity in humans: self-re-
ported impulsivity, impulsive choice (behavioral), and im-
pulsive action (behavioral;Broos et al., 2012). One type of 
self-reported impulsivity, trait impulsivity, is measured by 
The Urgency-Premeditation-Perseverance-Sensation Seek-
ing-Positive Urgency (UPPS-P), designed to assess the 5 
traits of impulsivity: negative urgency or the tendency to 
act rashly in response to negative affect, positive urgency 
or the tendency to act rashly in response to positive affect, 
lack of premeditation or acting before thinking, persever-
ance or the ability to finish a task, and sensation seeking 
or seeking out new/exciting experiences (Sliedrecht et al., 
2021; Hershberger et al., 2017; McCarty et al., 2017). Ex-
isting literature suggests that urgency (positive and neg-
ative) is related to problematic alcohol use, whereas the 
lack of premeditation is related to alcohol dependence 
(Hershberger et al., 2017). 
     Furthermore, negative urgency, positive urgency, and 
lack of premeditation are risk factors for alcohol consump-
tion and maintenance of AUD (McNamara et al., 2023). Pre-
vious literature examining the predictability of these im-
pulsivity traits to drinking outcomes revealed that a lack of 
premeditation is a significant predictor to drinking quan-
tity (Tran et al., 2018). Additionally, drinking problems were 
highly correlated with negative and positive urgency (Co-
skunpinar et al., 2013). Thus, we focused on the following 
traits: negative urgency, positive urgency, lack of premedi-
tation. Existing literature on the predictability of impulsivity 

traits and alcohol relapse suggests an association between 
impulsivity and alcohol use, however, the nature of this 
association remains inconclusive (Sliedrecht et al., 2021). 
For instance, various studies using the Barratt Impulsivity 
Scale have found no statistical significance in predicting 
relapse to drinking (Sliedrecht et al., 2021). Whereas, an-
other study utilizing the UPPS-P impulsivity found a sta-
tistically significant association with alcohol relapse (Quoi-
lin et al., 2018). Further research is required to investigate 
the efficacy of the UPPS-P impulsivity scale in predicting 
alcohol relapse in individuals with AUD. 
     Having described the gaps in self-reported impulsivity, it 
is important to consider behavioral impulsivity, specifically 
impulsive choice. Impulsive choice is often measured using 
a delayed discounting task (Herman et al., 2018). Delayed 
discounting (DD) can be defined as the decline of the pres-
ent value of a reward if the reward is delayed upon being 
received (Odum, 2011). This is further characterized using 
the following hyperbolic equation, V = A / (1 + kD),where 
V is the present value of the reward, A is the amount of 
the reward, D is the time of delay with a minimum value 
of 1, and k is a free parameter found by fitting the data to 
the hyperbolic equation (Odum, 2011). The hyperbolic ef-
fect is displayed as the present value of rewards declines 
steeply for short delays, but more marginally for longer 
delays (Odum, 2011). There is substantial evidence show-
ing that individuals with AUD tend to have steeper rates of 
DD, reflecting a greater preference for immediate rewards 
(Bobova et al., 2009). Researchers have argued that pref-
erences for immediate rewards may be associated with a 
lack of self-control (Rupp et al., 2016). Furthermore, it is 
believed that steeper rates are what lead to the depen-
dence of alcohol use (Bickel et al., 2012). In other words, 
individuals with AUD tend to have higher levels of DD or 
a lack of self-control which makes relapse a more preva-
lent issue (Bobova et al., 2009). Generally, there is limited 
research regarding the relationship between DD and al-
cohol relapse. Three prior studies have examined the re-
lationship between DD and alcohol relapse. The first study 
found that DD was associated with relapse, second found 
no statistically significant association, and the third found 
no extractable data for the relationship (Bernhardt et al., 
2017; De Wilde et al., 2013; Tucker et al., 2016). 
     Understanding alcohol relapse is key to treating AUD. How-
ever, there is limited research on the predictability of impul-
sivity traits and DD on alcohol relapse (Sliedrecht et al., 2019). 
This is important because these cognitive mechanisms ex-
emplify inhibitory processes (Jauregi et al., 2018; Jones et al., 
2013). Typically, relapse is due to disinhibition, thus, these 
mechanisms are critical in understanding relapse. The present 
study aims to elucidate the relationship between impulsivity 
traits, delayed discounting, and alcohol use among individu-
als with an AUD during a 6-day quit attempt. The 6-day quit 
attempt allows for the assessment of early abstinence, which 
can provide additional insight into the potential for relapse 
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              IMPULSIVITY TRAITS AND CHOICE ON ALCOHOL USE

risk during a critical period of abstinence. Delayed discount-
ing and impulsivity traits were assessed at the initial random-
ization visit, while alcohol craving and alcohol use were as-
sessed daily using electronic reporting. 
     As such, the first specific aim of the study was to test 
whether impulsivity traits (positive urgency, negative ur-
gency, and lack of premeditation) predict drinks per drink-
ing day (DPDD; the number of drinks they consumed 
during the days they drank), percent days abstinent, and 
average alcohol craving during a 6-day quit attempt. The 
second aim of the study was to examine if delayed dis-
counting predicts drinks per drinking day (DPDD), per-
cent days abstinent, and average alcohol craving.

MethodsMethods

Trial DesignTrial Design:
     The current study is a secondary analysis of data collected 
during a two-week early efficacy paradigm trial to screen 
medication for AUD (Ray et al., 2020). The medications used 
in the parent trial were Naltrexone and Varenicline. Naltrex-
one is an FDA approved drug used for AUD, and Varenicline 
is an FDA approved drug used for nicotine use disorder with 
empirical support for off-label use for AUD. 53 treatment 
seeking individuals with AUD were double-blind random-
ized to either oral Naltrexone (50 mg QD), Varenicline (1 mg 
BID), or matched placebo. On study day 1, participants com-
pleted a battery of individual difference measures and began 
a weeklong medication titration period for Days 1-7. On Day 
8 participants attended an in-person visit, and was officially 
the first day of abstaining, starting their 6-day quit attempt. 
During the quit attempt period (Days 8-14), participants com-
pleted electronic daily diary assessments (DDA) on the pre-
vious day alcohol consumption and craving. 

Participants:Participants:
	 A sample of treatment seeking individuals with current 
DSM-5 AUD from [] were recruited through online, newspa-
per, and mass transit advertisement. Study inclusion criteria 
were: (1) between age of 21 and 65; (2) met diagnostic cri-
teria (four or more symptoms in past 12 months) for moder-
ate or severe AUD using DSM-5 (DSM-5, 2013); (3) have in-
trinsic motivation to quit or reduce drinking within the next 
six months; (4) report heavy drinking levels, ≥ 14 standard 
drinks per week for men and ≥ 8 standard drinks per week 
for females, in the 28 days prior to initial screening visit; and 
(5) have reliable internet access. Exclusion criteria were: (1) 
meet current (past 12 month) DSM-5 diagnostic criteria for 
a psychoactive substance use disorder other than alcohol 
and nicotine; (2) lifetime DSM-5 diagnosis of schizophrenia, 
bipolar disorder, or any psychotic disorder; (3) test positive 
on the urine-drug screen for anything besides cannabis; (4) 
have clinically significant alcohol withdrawal symptoms as 
indicated by a  ≥ 10 on Clinical Withdrawal Assessment for 
Alcohol Revised (CIWA-R; Sullivan et al., 1989); (5) have an 

intense fear of needles or have had any adverse reaction to 
needle puncture; (6) if female; be pregnant, nursing or plan-
ning to be pregnant or use of an unreliable method of birth 
control; (7) have a medical condition that could interfere with 
safe study participation; (8) currently taking an psychotro-
pic medication that would compromise participant safety; 
(9) currently using Naltrexone or Varenicline; and (10) have 
any other circumstances that would compromise safe study 
participation.
	 A total of 120 participants consented to participate 
in the initial screening visit. Of those participants, 74 
were deemed clinically eligible and completed a medi-
cal screening visit with the study physician. A total of 49 
individuals were randomized to Naltrexone (n=15), Va-
renicline (n=17), or placebo (n=17). Included in the pres-
ent analysis are the 49 individuals who completed at least 
one daily diary report during the quit attempt period.

Screening and Trial Procedures:Screening and Trial Procedures:
     The practice quit paradigm was conducted at an out-
patient research clinic at the []. Recruited individuals were 
called and read a brief description of the study. Interested 
individuals completed an initial phone screening interview 
and eligible participants were invited to the laboratory for 
an in-person behavioral visit. At the start of all in-person 
visits, participants were required to have a BrAC 0.00 g/dl 
and a urine toxicology screen negative for all drugs ex-
cept cannabis. Eligible participants, after the initial visit, 
completed an in-person medical screening visit entailing 
laboratory tests and a physical exam conducted by the 
study physician. Participants meeting all study eligibility 
were randomized to one of three treatment conditions: 
1 mg BID Varenicline, 50 mg QD Naltrexone, and pla-
cebo. Randomization was stratified by sex, smoking sta-
tus as indexed by question 1 of the Fagerstrom Test for 
Nicotine Dependence (“How often do you smoke”;FTND; 
Heatherton et al., 1991); and drinking status as defined as 
heavy drinkers (≥14 or more drinks per week for males 
and ≥7 drinks per week for females) or very heavy drink-
ers (≥35 drinks per week for males and ≥28 for females). 
Research staff, providers, and participants remained blind 
to the medication conditions during the trial. Participants 
underwent a week-long medication titration period fol-
lowed by a 6-day quit attempt (days 8–14).

Baseline Assessment:Baseline Assessment:
	 During the initial in-person screening visit, participants 
completed a set of assessments for individual differences and 
eligibility screening, which included demographic informa-
tion, substance use history, and diagnoses using the Struc-
tured Clinical Interview for DSM-5 (SCID-5; American Psychi-
atric Association, 2013), and FTND to assess smoking status. 
During the in-person visit on Day 1 (randomization), partic-
ipants completed additional individual difference measures 
which included the Monetary Choice Questionnaire (MCQ; 
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Kirby & Maraković, 1996) to assess delayed discounting of re-
wards, Urgency-Premeditation-Perseverance-Sensation Seek-
ing-Positive Urgency Scale (UPPS-P; Lynam et al., 2006) to as-
sess impulsivity behavior, and Timeline Follow Back (TLFB; 
Sobell & Sobell, 1992) to assess quantity and frequency of al-
cohol, cigarette, and marijuana use in the last 28-days.

Electronic Daily Diary Assessment:Electronic Daily Diary Assessment:
     Each morning during the 6-day quit attempt, partici-
pants were asked to retrospectively report on their previ-
ous day experiences by completing an electronic DDA sur-
vey. Daily reminder texts or emails containing links to the 
DDA survey were sent to participants each morning during 
their 6-day quit period. At the start of each daily survey, 
participants were asked if they drank alcohol the day prior. 
If they endorsed the previous day's drinking, they reported 
on drinking type, drinking quantity, and reported on crav-
ing prior to drinking and during alcohol consumption. If 
participants endorsed no previous day drinking, they re-
ported on past day craving.

Electronic Daily Diary Assessment:Electronic Daily Diary Assessment:
     All descriptive and statistical analyses were completed in 
SPSS Statistical Software on the sample of participants who 
completed at least one DDA during the quit period (N=49). 
The UPPS-P negative urgency, positive urgency, and lack of 
premeditation subscales were calculated by summing the 
4 items that corresponded to each subscale (Dugré et al., 
2019). For the MCQ, individual participant responses were 
reported as 0s for preference for small reward and 1 for 
preference for large reward relative to the question. These 
scores were inputted into an automatic delayed discount-
ing scoring sheet (Kaplan et al., 2016). The scoring sheet 
calculates the rate of discounting, k, using a discounting 
hyperbolic equation (Mazur, 1987). This is done for three 
sets of reward categories in the MCQ: small, medium, and 
large rewards. Baseline drinks per drinking day and per-
cent days abstinent were calculated using the TLFB assess-
ing participants’ drinking patterns over the 30-days prior 
to the first in-person visit. A single item urge rating on a 
scale of 0 to 10 (“How strong was your urge to use alco-
hol yesterday?”) was averaged over the 6-day quit attempt 
which was used to index alcohol craving over the quit pe-
riod. Similarly, daily reports of drinking during the quit at-
tempt were used to calculate drinks per drinking day and 
percent abstinence days which were then averaged over 
the course of the 6-day quit attempt. 
     To examine baseline impulsivity (i.e., indexed by the UP-
PS-P and MCQ) as a predictor of alcohol use and craving during 
the 6-day quit attempt, multiple multilinear regression anal-
ysis were used. Medication condition, gender, and baseline 
drinking variables were covariates in each model. Additionally, 
socioeconomic status was controlled for in the MCQ model. 
The subscales created for the UPPS-P were treated as a fam-
ily given the interrelation and a similar approach was used for 

the subscales calculated for the MCQ; therefore, the two mod-
els were considered the multiple comparisons. Thus, the Bon-
ferroni method was utilized to correct for the multiple com-
parisons; α = .025 level of significance was used for rejecting 
each null hypothesis. 

ResultsResults

Participants:Participants:
	 Participants were on average 41.29 (SD = 11.48) years 
of age, out of which,  51.0% identified as male (n = 25) and 
49% identified as female (n = 24). Participants consumed on 
average 5.60 (SD = 2.97) drinks per drinking day and had 
an average of 24.86 (SD = 22.12) percent days abstinent 
in the past month. Refer to Table 1 for a full description. 

Impulsivity Traits Predict Alcohol Use:Impulsivity Traits Predict Alcohol Use:
     A multilinear regression was utilized to examine the as-
sociation between impulsivity traits (i.e., negative urgency, 
positive urgency, and lack of premeditation) and drinks 
per drinking day during the 6-day quit attempt. Medica-
tion condition, gender, and baseline drinks per drinking 
were covariates in the models. The covariates were not cor-
related with the outcome variables. Baseline negative ur-
gency, as indexed by the UPPS-P, did not significantly pre-
dict DPDD during the 6-day quit attempt (p=.62). Baseline 
DPDD significantly predicted DPDD during the quit attempt 
(R2=.19, B= .38, p=.015). Baseline positive urgency, and 
lack of premeditation also did not predict DPDD during the 
6-day quit attempt (p>.025). Baseline DPDD significantly 
predicted DPDD during the quit attempt for positive ur-
gency and lack of premeditation models (p<.025). Multi-
collinearity was assessed for positive and negative urgency 
with DPDD, and no issues regarding multicollinearity were 
detected for DPDD. For further results, reference Table 2.
	  Following, we examined the association between im-
pulsivity traits and percent days abstinent. Medication con-
dition, gender, and baseline percent days abstinent were 
covariates in these models. The covariates were not cor-
related with the outcome variables. All impulsivity trait pre-
dictors did not significantly predict percent days abstinent 
during the quit attempt (p>.025), further results found in 
Table 3. Furthermore, multicollinearity was assessed for 
positive and negative urgency with percent days absti-
nence, and no issues regarding multicollinearity were de-
tected for percent days abstinence. We also examined the 
association between impulsivity traits and alcohol crav-
ing during the 6-day quit attempt. Medication condition, 
gender, and baseline percent days abstinent were covari-
ates in these models. The covariates were not correlated 
with the outcome variables. Negative urgency and posi-
tive urgency did not significantly predict average alcohol 
craving; however, lack of premeditation significantly pre-
dicted average alcohol craving during the 6-day quit at-
tempt (p>.025), further results found in Table 4. Finally, 
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multicollinearity was assessed for positive and negative 
urgency with average alcohol craving, and no issues re-
garding multicollinearity were detected for average alco-
hol craving.

Delayed Discounting Predicts Alcohol Use:Delayed Discounting Predicts Alcohol Use:
     A multilinear regression was used to examine the asso-
ciation between overall rate of discounting (k) and drinks 
per drinking day during the 6-day quit attempt. Medica-
tion condition, gender, socioeconomic status, and baseline 
drinks per drinking day were covariates in the model. Over-
all k, as indexed by the MCQ, did not significantly predict 
DPDD during the 6-day quit attempt (p=.48) and neither 
did baseline DPDD (p>.025), further results found in Table 
2. We then assessed the association between overall rate 
of discounting (k) and percent days abstinent during the 
6-day quit attempt. Medication condition, gender, socio-
economic status, and baseline percent days abstinent were 
covariates in this model. Regarding percent days abstinent, 
overall k did not significantly predict percent days absti-
nent during the quit attempt (p=.52), further results found 
in Table 3. Lastly, we examined if overall k predicted aver-
age alcohol craving during the quit attempt. Medication 
condition, gender, and socioeconomic status were covari-
ates in this model. Overall k did not significantly predict 
average alcohol craving during the quit attempt (p>.025), 
further results found in Table 4. 

 DiscussionDiscussion

     Given the inconclusive empirical support for the predic-
tive relationship between impulsivity and alcohol relapse, 
this study examined whether impulsivity traits and choice 
could predict alcohol relapse during a 6-day quit attempt. 
The following impulsivity traits were assessed using the UP-
PS-P impulsivity behavioral scale: negative urgency, pos-
itive urgency, and lack of premeditation. Aside from lack 
of premeditation predicting alcohol craving, the three as-
sessed personality traits did not significantly predict alco-
hol relapse during the 6-day practice quit attempt. These 
findings are in agreement with Sliedrecht et al. (2021), as 
the results revealed no relationship between impulsive per-
sonality traits and alcohol relapse. However, these findings 
differ from findings of Quoilin et al. (2018), in that the re-
sults revealed no statistically significant relationship be-
tween impulsive personality traits and relapse as indexed 
by UPPS-P. These results suggest that impulsive traits, as 
measured by UPPS-P, may not be a primary predictive fac-
tor for alcohol relapse in the current study sample.  
     Furthermore, impulsive choice was assessed via a delayed 
discounting using the MCQ to which overall k was calculated 
using an empirically supported scoring sheet. Overall k did not 
significantly predict alcohol use or alcohol craving during the 
6-day quit attempt. These findings are in line with De Wilde 
et al. (2013) and differ from Bernhardt et al. (2017), as there 

was no statistically significant relationship between delayed 
discounting and relapse. The results suggest that impulsive 
choice may not be a strong predictor of alcohol relapse, and 
that examining impulsive action, the third facet of impulsiv-
ity, may be a worthwhile direction for future research.
     The study highlights important strengths that contrib-
ute meaningfully to the existing literature on the relation-
ship between impulsivity and alcohol relapse. This study is 
one of the first to test trait and behavioral indexes of im-
pulsivity during a period of early abstinence. Additionally, 
our study offers further insight into the relevance and ap-
plication of the UPPS-P and MCQ indices of impulsivity in 
a sample of individuals higher on the spectrum of AUD se-
verity (i.e., moderate to severe).
     Despite the study’s strengths, several limitations exist, 
including the conditions of participants prior to the quit 
attempt, as participants were abstinent the week prior to 
the quit attempt. This may suggest some expectancy bias 
as participants knew they needed to be abstinent; thus, 
they may have been underreporting their alcohol consump-
tion due to memory limitations. Future studies may want 
to utilize ecological momentary assessment (EMA) which 
asks participants to report multiple times per day which 
might reduce recall bias, although this places added par-
ticipant burden. Additionally, our study's null results may 
be due to the lack of a unified conceptualization of impul-
sivity and measurements of impulsivity tending to provide 
some variability. The variation in conceptualization can be 
unified within a single, multi-faceted framework, much like 
how the UPPS-P model organizes distinct traits, but for the 
three components of impulsivity. An additional limitation 
of the study was the small sample size, which lowers the 
statistical power of the study. Finally, the study design in-
cluded a 6-day quit attempt. This may have been a short 
period of time to evaluate early abstinence and its rela-
tionship to impulsivity. A two-week period of abstinence 
may better highlight the relationship between impulsivity 
and relapse risk, as findings in the parent paper suggest a 
change in cognitive factors such as higher motivation to 
change behavior was observed in the thirteen days lead-
ing to the quit attempt (Ray et al., 2024). 
     While the obtained findings add to the limited research 
on the comparative efficacy of the utilized impulsivity in-
dices, we encourage future research to evaluate the rela-
tionship between a combination of impulsivity factors and 
AUD relapse, rather than examining each factor in isola-
tion. Understanding this relationship can provide more di-
rected treatment towards helping improve impulsive con-
trol and reducing the risk of relapse in AUD. This can guide 
the development of targeted interventions aiming to slow 
the progression of AUD and improve rehabilitation out-
comes, which could help attenuate the public health crisis. 

              IMPULSIVITY TRAITS AND CHOICE ON ALCOHOL USE
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Conclusion

     In this study, we conducted analysis utilizing data obtained 
from a two-week early efficacy paradigm trial on AUD medica-
tion. The specific aims of the study were to test whether im-
pulsivity traits predicted DPDD, percent days abstinent, and 
average alcohol craving during a 6-day quit attempt and ex-
amined if delayed discounting predicted DPDD, percent days 
abstinent, and average alcohol craving. Study analysis revealed 
null results as neither impulsive personality traits nor impul-
sive choice showed an association with alcohol relapse. In gen-
eral, evidence suggests impulsivity to be an important predic-
tor of AUD (Szczypiński et al., 2021). However, there is a wide 
array of mixed findings on the role impulsivity plays in early 
abstinence and the potential risk for relapse in alcohol con-
sumption. Thus, it is crucial for future studies to further ex-
amine impulsivity as a predictive measure of alcohol relapse 
to aid the development of interventions for AUD treatment.  

Table 1. Sample demographic and clinical characteristics (N 
= 49)

Note: Data are presented as mean ± standard deviation or as 
number of participants (percent of sample). SCID, Structured 
Clinical Interview for DSM Disorders

Table 2. Impulsivity Traits Predict Drinks per Drinking Day

Table 3. Impulsivity Traits Predict Percent Days Abstinence

Table 4. Impulsivity Traits Predict Alcohol Craving
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Obsessive-compulsive disorder (OCD), often emerging during childhood and adolescence, is a 
debilitating condition characterized by intrusive thoughts and compulsive behaviors. Current research 
suggests a significant relationship between early trauma and OCD development in youth, with EMSs 
serving as a key psychological mechanism. Taken together, various studies link childhood trauma, 
EMSs, and OCD along a unified developmental trajectory, particularly implicating schemas in the 
“Disconnection and Rejection” and “Impaired Autonomy and Performance” domains. Although 
treatment methods such as cognitive-behavioral therapy (CBT) and exposure and response prevention 
(ERP) are considered the gold standard treatments for OCD, schema therapy (ST) is increasingly studied 
as a potential intervention that specifically targets EMSs—especially in trauma-exposed youth. Recent 
studies, though limited by some methodological constraints, suggest that ST could disrupt the trauma-
EMS-OCD pathway by directly targeting the negative beliefs and harmful thought patterns that often 
lie at the root of OCD. High-quality studies are warranted to determine the efficacy of ST for trauma-
exposed youth with OCD and to explore its full potential as a treatment for this particularly vulnerable 
population. This review synthesizes current literature on EMSs, trauma, and OCD and evaluates ST as 
an emerging treatment for youth that warrants further research.

Key Words: Obsessive-compulsive disorder (OCD), childhood trauma, early maladaptive schemas 
(EMSs), schema therapy, intervention

IntroductionIntroduction

	 Despite modern advancements in the treatment of ob-
sessive-compulsive disorder (OCD), many children and ad-
olescents continue to experience OCD's debilitating symp-
toms and life-disrupting impacts. OCD is an anxiety disorder 
defined by recurrent, unwanted mental obsessions and im-
pairing, ritualistic compulsions that are rigidly performed 
to reduce the distress associated with obsessions (Krebs 
& Heyman, 2015). Obsessions commonly involve themes 
related to contamination, orderliness, harm, and sexuality 
while common compulsions include checking, ordering, 

repeating, and reassurance-seeking behaviors (Krebs & 
Heyman, 2015). The disorder affects an estimated 0.25%–
4% of children and adolescents (Krebs & Heyman, 2015; 
Nazeer et al., 2020), with half of all OCD cases beginning 
in youth and more than 40% becoming chronic if left un-
treated (Walitza et al., 2011). Such data highlight child-
hood as a critical window to address obsessive-compulsive 
symptoms before they escalate and cause long-term im-
pairment into adulthood. This concern is particularly urgent 
for the estimated 10% of OCD-diagnosed youth who do 
not achieve remission through standard treatments (Younus 
et al., 2024), underscoring the need for more foundational, 



urjp.psych.ucla.edu3

FISHER ET AL.

urjp.psych.ucla.edu43

KNOR                

developmentally informed interventions. Schema therapy 
(ST) is one such treatment that targets early maladaptive 
schemas (EMSs) formed from unmet childhood needs. Pre-
liminary evidence suggests that ST holds promise for ad-
dressing the root causes of OCD and can be effectively 
adapted to meet the needs of children and adolescents.
	
OCD Amongst YouthOCD Amongst Youth
	 Given the intrusive nature of obsessions and the disrup-
tive features of compulsions, OCD often leads to marked 
distress, disturbance, and impairment in youth (Walitza et 
al., 2011). Researchers have found that quality of life across 
multiple measures of well-being is significantly lower for 
children and adolescents with OCD than for youth in the 
general population (Collucia, 2017; du Plessis et al., 2021). 
OCD symptomatology can lend itself to tremendous func-
tional impairments in social, home, and academic domains 
for affected youth (Collucia et al., 2017; Sahoo et al., 2017; 
Storch et al., 2010). For instance, obsessive thought pat-
terns may make it difficult for children and adolescents 
to break into socialization processes with peers, and dis-
ruptive compulsions can greatly interfere with their abil-
ity to participate in family activities (Sahoo et al., 2017). 
In some cases, the disorder can result in measurable defi-
cits in achievement. For example, health and education re-
cords reveal that individuals diagnosed with OCD are less 
likely than their non-disordered counterparts to reach each 
level of education from primary to postgraduate school-
ing (Pérez-Vigil et al., 2018). 

Trauma Exposure and Risk of OCDTrauma Exposure and Risk of OCD
	 Although OCD and its devastating impacts entail var-
ious risk components, research has highlighted exposure 
to trauma as an especially significant predictor of early-on-
set OCD (Lafleur et al., 2011). Trauma can be operationally 
defined as exposure to at least one terribly frightening ex-
perience (e.g., actual or threatened death, sexual violence, 
a natural disaster, etc.) in which the individual was either 
directly affected by the event or had to witness the event 
happening to someone else (Lafleur et al., 2011). In one 
study, researchers found that trauma exposure prevalence 
was 11% among OCD-diagnosed youth participants but 
only 1% for the non-disordered control group (Lafleur et 
al., 2011), suggesting that exposure to trauma is likely a ro-
bust risk factor for the development of OCD in childhood 
and adolescence. Moreover, contemporary reviews inves-
tigating this relationship find a consistently strong posi-
tive correlation between adverse childhood experiences 
(such as emotional and sexual abuse and neglect) and 
obsessive-compulsive symptoms and symptom severity 
(Destrée et al., 2021; Ou et al., 2021). Although the stud-
ies included in these reviews do not measure OCD symp-
toms exclusively among children and adolescent samples, 
the significant proportion of adults with OCD who experi-
enced symptom onset before the age of 18 (Walitza et al., 

2011) suggests that childhood traumatic experiences are 
also meaningfully correlated with OCD symptoms in chil-
dren and adolescents. 
	 This review synthesizes various research findings into 
a theoretical pathway that describes how obsessive-com-
pulsive symptoms may emerge and builds a case for ST as 
a promising intervention capable of disrupting this pro-
gression. The first section explores the connection between 
early trauma exposure and the development of early mal-
adaptive schemas (EMSs), illuminating how adverse ex-
periences may shape the dysfunctional beliefs central to 
ST’s therapeutic focus. The next section connects EMSs to 
OCD, offering additional evidence that EMSs may act as 
key mechanisms underlying the disorder and reinforcing 
the need for treatments like ST that specifically target such 
schemas. Building on the trauma-EMS-OCD pathway, the 
final section discusses empirical support for ST and con-
siders its potential to interrupt OCD progression in youth.

Early Trauma and EMSsEarly Trauma and EMSs

	 While some of the specific underpinnings of the child-
hood trauma-OCD relationship remain unclear, the extant 
literature supports the broad theory that children and ad-
olescents may respond to early traumatic events through 
the development of coping strategies that become mal-
adaptive, manifesting as OCD psychopathology (Wang 
et al., 2023). One such mechanism connecting childhood 
trauma exposure to OCD development is early maladap-
tive schemas. EMSs are pervasive and dysfunctional emo-
tions, thoughts, and beliefs about oneself and others that 
have arisen due to unmet needs in early life (Young et al., 
2003 as cited in Dostal & Pilkington, 2023). 
	 EMSs are encompassed by five distinct domains. The 
first domain is Disconnection & Rejection, which involves 
schemas related to emotional deprivation, social isola-
tion, mistrust, and beliefs about personal defectiveness 
(Young et al., 2003 as cited in Dostal & Pilkington, 2023). 
A young person impacted by this domain may hold beliefs 
like “There is something inherently wrong with me” or “The 
people I love will always leave me” (Young et al., 2003 as 
cited in Dostal & Pilkington, 2023). The second domain is 
Impaired Autonomy & Performance, which involves sche-
mas related to incompetence, vulnerability to harm, and 
expectations of failure (Young et al., 2003 as cited in Dos-
tal & Pilkington, 2023). Someone struggling with this do-
main may have ongoing thoughts such as “Something ter-
rible is going to happen to me” or “If I try this on my own, 
I will not succeed” (Young et al., 2003 as cited in Dostal & 
Pilkington, 2023). The remaining three EMS domains in-
clude Impaired Limits, which involves schemas related to 
entitlement and poor self-control; Other-Directedness, 
which involves schemas related to self-sacrifice and ap-
proval-seeking; and Over Vigilance & Inhibition, which in-
volves schemas related to pessimism and overcritical views 
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of the self (Young et al., 2003 as cited in Dostal & Pilking-
ton, 2023). 
	 EMSs are said to stem from inadequate care during 
early life, and a significant body of research takes this as-
sertion a step further, establishing the connection be-
tween childhood trauma and EMS development. Multiple 
cross-sectional studies have revealed significant correla-
tions between childhood maltreatment/abuse and the ex-
pression of EMSs (Kaya Tezel et al., 2015; Lumley & Hark-
ness, 2007; Yiğit et al., 2018). For example, Kaya Tezel et al. 
(2015) found that physical abuse/neglect and emotional 
abuse/neglect were significantly correlated with all five 
EMS domains, and sexual abuse was significantly associ-
ated with all domains except the Over Vigilance & Inhibi-
tion domain in one adult sample. Yiğit et al. (2018) found 
a significant overall relationship between childhood mal-
treatment and EMSs in an adolescent sample, specifically 
concluding that physical and emotional abuse predicted 
EMSs in the Disconnection & Rejection and Impaired Au-
tonomy & Performance domains. Similarly, Lumley and 
Harkness (2007) discovered that childhood maltreatment 
and abuse were associated with EMSs in the Disconnec-
tion & Rejection and Impaired Autonomy & Performance 
domains in a sample of depressed adolescents. Such re-
search suggests that early trauma exposure affects nearly 
all EMS domains, but especially those related to mistrust, 
shame, and vulnerability to harm–emotions that are un-
derstandably shaped by experiences such as abuse and 
neglect. These distressing schemas may, in turn, contrib-
ute to the development of obsessive thoughts and the 
perceived need to cope through compulsions—offering 
insight into how trauma is connected to OCD and under-
scoring the value of schema-focused interventions.

EMSs and OCDEMSs and OCD

	 In addition to the numerous studies linking childhood 
trauma to the development of EMSs, there is an abundance 
of research connecting EMSs to OCD. Although there is 
some evidence linking EMSs within all five domains to OCD 
symptomatology (Kizilagac, 2019), the data most consis-
tently indicate that EMSs that fall into the Disconnection 
& Rejection and Impaired Autonomy & Performance do-
mains have the strongest associations with OCD (Kim et 
al., 2014; Kwak & Lee, 2015; Yoosefi et al., 2016). For exam-
ple, a cross-sectional study by Kim et al. (2014) discovered 
that OCD samples as compared to healthy controls had sig-
nificantly higher scores for EMSs including defectiveness/
shame, social isolation/alienation, and failure (all of which 
are encompassed by the Disconnection & Rejection and 
Impaired Autonomy & Performance domains). In their re-
spective cross-sectional studies, Kwak and Lee (2015) and 
Yoosefi et al. (2016) further validated that EMSs within the 
Disconnection & Rejection domain were significantly more 
activated in OCD samples than in controls. Such patterns 

may arise because maladaptive schemas such as overes-
timation of personal risk, perceived incompetence, and a 
diminished sense of coping ability can give rise to obses-
sive thoughts and fears, ultimately driving individuals to 
use compulsions as a means of avoiding distress and neg-
ative outcomes (Dostal and Pilkington, 2023). For example, 
a child with the contamination subtype of OCD might ob-
sessively think, “If I’m not perfectly clean, I’ll get sick and 
die”—a belief linked to the vulnerability to harm EMS within 
the Impaired Autonomy & Performance domain; they may 
then try to cope through a compulsive behavior like ex-
cessive handwashing. Similarly, a child with the harm sub-
type of OCD may obsessively wonder, “What if I lose con-
trol and hurt the people I love?”--a thought linked to the 
personal defectiveness EMS within the Disconnection and 
Rejection domain; they may then attempt to cope through 
compulsive checking behaviors to ensure they have done 
no harm. Therefore, by challenging EMSs (especially those 
encompassed by the Disconnection & Rejection and Im-
paired Autonomy & Performance domains) through sche-
ma-targeting interventions, it may be possible to disrupt 
the deeper patterns engendering obsessive-compulsive 
symptoms in youth.

The Trauma-EMS-OCD PathwayThe Trauma-EMS-OCD Pathway

	 Overall, current research clearly links childhood trauma 
to EMSs and, in turn, connects EMSs to OCD, outlining a 
coherent theoretical pathway between these components. 
Across multiple studies, EMSs that fall under the Disconnec-
tion & Rejection and Impaired Autonomy & Performance 
domains have proven to be particularly significant mecha-
nisms in this pathway (Kim et al., 2014; Kwak & Lee, 2015; 
Lumley & Harkness, 2007; Yiğit et al., 2018; Yoosefi et al., 
2016), providing a mediatory explanation for the well-doc-
umented relationship between traumatic childhood ex-
periences and obsessive-compulsive symptomatology. It 
is of important note, however, that while the aforemen-
tioned studies provide strong evidence for a linkage be-
tween the different components, such research is nearly 
exclusively cross-sectional, limiting the ability of research-
ers to establish definitive causality along the trauma-EMS-

OCD pathway.

Standard OCD Treatments & LimitationsStandard OCD Treatments & Limitations 
	 Given the clear theoretical link between childhood 
trauma, EMSs, and OCD, it becomes critical to evaluate 
whether current treatment modalities adequately address 
these underlying mechanisms. Though Cognitive Behavior 
Therapy (CBT) supplemented with Exposure and Response 
Prevention (ERP) is typically considered the first-line treat-
ment for individuals with OCD (Eisen et al., 2010 & Foa et 
al., 2005 as cited in Thiel et al., 2016), other approaches–
such as family-based psychotherapy (Demaria et al., 2021) 

 SCHEMA THERAPY FOR TRAUMA-EXPOSED YOUTH WITH OCD 
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and mindfulness training (Key et al., 2017)–have also been 
used to address OCD symptoms. These treatments help in-
dividuals manage obsessions as they arise through various 
methods (e.g., mindfulness techniques, family support, ex-
posure, etc.), but they tend to focus on symptom manage-
ment rather than addressing the fundamental causes that 
give rise to obsessive-compulsive symptoms in the first 
place. For instance, CBT and ERP joint interventions gener-
ally involve a learning component to bring critical aware-
ness to unhelpful thoughts and behaviors (CBT) along with 
structured exposure to anxiety-inducing stimuli whilst re-
fraining from compulsive rituals (ERP) (Eisen et al., 2010); 
however, this treatment typically does not explore the early 
traumatic experiences or deeply held beliefs that may trig-
ger obsessive thoughts or drive compulsive behaviors. Al-
though considered the “gold standard,” CBT and ERP fail 
to provide satisfactory relief for approximately 10–37% 
of patients (Schruers et al., 2005), highlighting the need 
for additional therapeutic options that target the deeper 
origins of OCD. For such CBT-resistant cases, a different 
kind of intervention known as schema therapy (ST) is be-
ing studied as a potential option.

Schema TherapySchema Therapy

 	 ST is well-documented in its ability to address both 
the underlying causes and symptomatic manifestations of 
OCD (Thiel et al., 2016). Integrating aspects of attachment 
theory, psychodynamic approaches, and gestalt therapy 
(Kellogg & Young, 2006 as cited in Thiel et al., 2016), ST is 
a form of psychotherapy that targets deeply-rooted un-
healthy thought patterns and negative conceptualizations 
of the self (EMSs) that have arisen in response to unmet 
needs in childhood. ST aims to replace EMSs and manage 
the dysfunctional emotional and behavioral consequences 
of EMS activation (schema modes) through various psycho-
therapeutic modalities including psychoeducation, family 
interventions, and experiential techniques (Peeters et al., 
2021). Where other interventions primarily focus on man-
aging symptoms as they occur, ST targets the deeper un-
derpinnings of OCD, allowing individuals to confront and 
restructure the maladaptive schemas that give rise to ob-
sessions and compulsions (Thiel et al., 2016). As such, ST 
may be particularly beneficial for treatment-resistant cases 
of OCD in which surface-level interventions fall short and 
more foundational therapeutic work is needed. Addition-
ally, because of its focus on attachment and early life, ST 
may be especially well-suited for youth populations, as ad-
verse childhood experiences in these individuals are more 
recent and may be more readily addressed through early 
intervention.

ST in PracticeST in Practice
	 ST is typically delivered in a one-on-one psychotherapy 
setting with a clinician prompting the patient to discuss 

their maladaptive patterns, unmet needs, and core beliefs 
and then guiding them through interactive activities such 
as imagery rescripting and chair work (Peeters et al., 2021). 
By design, ST seeks to address the deeper roots of EMSs, 
allowing it to disrupt the trauma-EMS-OCD pathway and 
decrease obsessive-compulsive symptoms. ST facilitates ex-
ploration into the origins and entrenched patterns of EMSs 
so that individuals can confront the fundamental causes 
of their unhealthy coping and feel supported in replacing 
maladaptive beliefs and behaviors with healthier alterna-
tives. In practice, this could look like a practitioner guiding 
a patient who felt rejected by their parents during child-
hood through a role-play scenario using chair work (Karim-
ipour et al., 2021). While sitting in one chair, the patient 
may be instructed to act the way their parents did in re-
ality (e.g., assuming a rejecting attitude), and in the other 
chair, they may be instructed to act the way they wish their 
parents had acted (e.g., assuming an accepting attitude). 
Such an activity could help modify maladaptive schemas 
within the Disconnection & Rejection domain and ulti-
mately lead to downstream reductions in obsessive-com-
pulsive behavior. By revising deep wounds through activ-
ities like this and getting at the origins of specific EMSs, 
ST has been clinically proven to improve OCD outcomes 
(Karimipour et al., 2022).

ST in ResearchST in Research
	 While most of the empirical data on ST highlights its 
efficacy in treating personality and mood disorders (Kel-
logg & Young, 2006; Taylor et al., 2017), a few studies have 
demonstrated its promise as a treatment for OCD. One re-
cent study conducted by Abdelrazek et al. (2023) tested 
the impact of a short course of ST on the symptom se-
verity of a clinical sample of adults diagnosed with OCD 
(n=12). Using the Yale-Brown Obsessive-Compulsive Scale 
(Y-BOCS), a highly reliable semi-structured interview tool, 
researchers collected data on both obsessive and com-
pulsive symptoms at baseline and after each of three ST 
sessions. They discovered that OCD severity scores de-
creased in a dose-response manner at every data collec-
tion point and found a statistically significant difference 
between overall Y-BOCS scores at baseline and after the 
final ST session (Abdelrazek et al., 2023). They postulated 
that these dramatic outcomes stemmed from ST increas-
ing awareness of EMSs and improving emotional coping, 
thereby weakening the EMS mechanism and leading to 
improved OCD symptoms. 
	 In a 2016 pilot study with similar aims, Thiel et al. in-
vestigated how exposure and response therapy augmented 
with ST impacted the OCD symptom profiles of a sample of 
CBT-resistant adults diagnosed with OCD (n=10). Subjects 
underwent a 9-week intervention period with two therapy 
sessions per week in which they became increasingly ex-
posed to ST techniques like psychoeducation processes, 

KNOR                



6urjp.psych.ucla.edu 46urjp.psych.ucla.edu

schema mode work, flashcard exercises, chairwork, and im-
agery rescripting. The researchers used the Y-BOCS struc-
tured interview measure in addition to the Compulsive 
Inventory-revised (a self-report questionnaire) to assess 
symptoms at baseline, post-treatment, and follow-up. Com-
parisons between scores at baseline and after the treat-
ment period revealed statistically significant improvements 
in both obsessive and compulsive symptoms that remained 
stable at follow-up (Thiel et al., 2016). In analyzing par-
ticipant reports about the study, the researchers suggest 
that the treatment’s positive impacts may be attributable 
to the way ST helped individuals identify the triggers of 
their maladaptive behaviors and understand their symp-
toms through the lens of the schema mode model; this led 
to the disruption of the EMS mechanism, a sense of dis-
tance from symptoms, and better compliance with expo-
sure therapy sessions, resulting in improved OCD symp-
toms overall (Thiel et al., 2016).
	 While studies by Abdelrazek et al. and Thiel et al. 
demonstrate the potential of ST in alleviating OCD symp-
toms, their exclusively adult samples slightly limit the ap-
plicability of the findings to this review’s population of in-
terest. As both sets of authors describe, the effectiveness 
of ST seemed to largely rely on participants’ ability to un-
derstand and work through the complexities of their EMSs; 
therefore, it is important to note that children and adoles-
cents may not possess the same degree of self-awareness 
and emotional maturity necessary to reap the exact same 
benefits from such interventions. Despite these consider-
ations, preliminary research efforts to adapt ST for youth 
samples suggest interest in extending this therapeutic ap-
proach to groups across the age spectrum.
	 Researchers have already shown how ST can be adapted 
to meet the emotional and intellectual needs of younger 
individuals, promoting positive outcomes for youth with 
mental illness. Although no studies on ST for children and 
adolescents have specifically included samples with OCD, 
ST has proven to be an effective intervention for youth 
with internalizing disorders and behavioral issues. In one 
study, Karimipour et al. (2022) guided an adolescent sam-
ple with internalizing behavioral problems (n=30) through 
14 weekly group schema mode therapy sessions. While the 
majority were joint sessions with both the adolescents and 
their parents, four sessions included only the adolescent 
participants, and two were geared toward just the parents. 
Each session’s contents included activities like imaginary 
interviews, chair work, schema mode flashcards, “clever 
and wise” imagery techniques, and self-compassion prac-
tices. Parent reports via the Child Behavior Checklist (a be-
havior assessment scale) pre- and post-treatment revealed 
statistically significant improvements in adolescents’ in-
ternalizing behavioral problems as compared to controls 
(Karimipour et al., 2022). Though this study did not target 
the specific disorder and symptoms of interest, it demon-
strates ST’s efficacy in modifying unwanted behaviors in 

children and adolescents and its feasibility as a treatment 
for young populations. 

Methodological Considerations in Schema Therapy Methodological Considerations in Schema Therapy 
ResearchResearch
	 Despite the compelling empirical support for ST in the 
literature, the included studies by Abdelrazek et al. (2023), 
Thiel et al. (2016), and Karimipour et al. (2022) contain 
some common yet notable methodological challenges. All 
three studies utilized convenience sampling to gather par-
ticipants and had small sample sizes (ranging from n=10 
to n=30), increasing the chances of biased sampling and 
limiting the external validity of the findings. Additionally, 
the Abdelrazek et al. (2023) and Thiel et al. (2016) studies 
did not include control groups which prevented them from 
establishing an untreated baseline and determining a de-
finitive causal relationship between ST and symptom im-
provement, reducing internal validity. Such constraints are 
common and often difficult to avoid in clinical psychology 
research, given the challenge of recruiting participants with 
particular characteristics/conditions and the ethical con-
cerns posed by withholding a potential treatment from a 
control group. Where possible, future studies may address 
these concerns by expanding the scope of research (e.g., 
partnering with federal organizations, drawing from pub-
lic health records, etc.) to enable larger and more repre-
sentative samples. Researchers may also consider imple-
menting active control groups (e.g., randomly assigning 
some participants to CBT and ERP instead of ST) in their 
studies so that no participant goes without treatment. 

Future Directions in Schema Therapy ResearchFuture Directions in Schema Therapy Research
	 While the evidence suggests that ST is an effective in-
tervention for adult OCD populations (Abdelrazek et al., 
2023; Thiel et al., 2016) and for children and adolescents 
with other mental health issues (Karimipour et al., 2022), 
a gap in the literature exists where these two categories 
converge. Taken together, therefore, the studies of Abdel-
razek et al. (2023), Thiel et al. (2016), and Karimipour et al. 
(2022) provide a salient opening for research on the effi-
cacy of ST for children and adolescents with OCD. In con-
sideration of this knowledge gap and the aforementioned 
threats to study validity, research investigating the impact 
of ST on a large and representative sample of OCD-diag-
nosed youth is warranted. Such an inquiry could serve as 
a notable contribution to the literature on OCD treatments 
by illuminating the potential for ST to address the EMS 
mechanism in young sufferers of OCD (particularly those 
who have experienced trauma), consequently disrupting 
this pathway early on.
	 Though ST models demonstrate great treatment po-
tential, the costly and time-consuming nature of in-per-
son therapy sessions may impede the accessibility of ST, 
particularly amongst the socioeconomically vulnerable and 
disproportionately trauma-exposed populations for whom 
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ST could prove most beneficial. However, with the recent 
development of technologically administered therapeutic 
interventions, there are promising new avenues to access 
ST including computer- and phone application-based ST 
programs that entail far fewer barriers to utilization (Ja-
cob et al., 2018; Stefan et al., 2023). Additionally, artificial 
intelligence has continued to grow its capacity in psycho-
social spheres, paving the way for AI modalities related to 
ST (Croitoru et al., 2024). Future research could explore 
how technological advancements in the delivery of ST may 
benefit youth with OCD, helping struggling children and 
adolescents lead lives with fewer obsessive-compulsive 
symptoms.

ConclusionConclusion

	 Reframing OCD in the context of trauma exposure and 
EMSs offers a powerful lens to understand the disorder’s 
origins and consider meaningful points of intervention for 
youth. The trauma-EMS-OCD pathway delineates an evi-
dence-based, theoretical model in which trauma exposure 
contributes to EMSs that, in turn, increase vulnerability 
to obsessive-compulsive symptoms. By directly targeting 
these underlying schemas, ST shows robust therapeutic 
promise, particularly for trauma-exposed youth with OCD 
who may not find relief through standard interventions. 
However, the lack of empirical studies specifically exam-
ining ST for children and adolescents with OCD raises the 
need for targeted research in this area.
	 This review contributes a novel integration of trauma, 
schema theory, and treatment, emphasizing the need to 
move beyond conventional symptom management to-
ward deeper schematic restructuring for the treatment of 
OCD. ST’s adaptability for youth populations positions it 
not only as a practical therapeutic intervention but also 
as a developmental tool with broader clinical and social 
implications; if caregivers, teachers, and communities un-
derstand how EMSs shape vulnerabilities to mental health 
disorders, they can more easily foster adaptive and nur-
turing schemas that support long-term well-being. Fu-
ture work should investigate the developmental timing 
and wide-reaching potential of early schema work, when 
EMSs are presumably most malleable. In doing so, the field 
may begin to shift life trajectories and expand the reach 
of early mental health support–finally getting us closer to 
disrupting pediatric OCD at its source.
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Understanding Personality Development Through 
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Ana-Kristina Senk
Depar tment  of  Psychology and L i fe  Sc iences,  Univers i t y  of  Water loo

Personality development arises from the ongoing interactions between genetic predispositions and 
environmental experiences throughout a person's life. This literature review synthesizes findings from 
published behavioral genetic studies, longitudinal twin and adoption research, molecular analyses, and 
environmental psychology to interpret how genetic, environmental, and gene-environment interaction 
processes contribute to the stability and transformation of personality traits. Evidence from twin studies 
and meta-analyses confirms that traits such as Extraversion, Neuroticism, and Conscientiousness are 
moderately to highly heritable. Nonetheless, this heritability remains unexplained at the molecular 
level, a gap known as the "missing heritability" problem. In contrast, non-shared environments, 
including unique life events and personal relationships, are found to be more influential than shared 
family environments in shaping personality development, particularly during critical developmental 
periods. The review also explores gene-environment interactions, including how personality traits 
mediate stress perception and how genetic predispositions influence the selection and interpretation 
of environmental contexts. Despite evident advancements, the field is plagued by an overreliance 
on Western populations, broad and imprecise environmental constructs, and insufficient integration 
of epigenetic discoveries. This review concludes that advancing a comprehensive understanding 
of personality requires integrative, developmentally sensitive, and culturally inclusive research that 
connects behavioral genetics, environmental psychology, and emerging genomic technologies.

Keywords: Personality development, behavioral genetics, non-shared environment, gene-environment 
interaction, epigenetics

Understanding Personality Development Through Genetic and Environmental ContributionsUnderstanding Personality Development Through Genetic and Environmental Contributions

	 For decades, psychologists, geneticists, and social scien-
tists have been intrigued by the investigation of personality 
development and stability, particularly in gaining insights 
into the origins and evolution of personality traits. Deter-
mining the course of these processes provides practical in-
sights into the individual differences observed in behavior, 
cognition, and emotional regulation throughout a person's 
life. The Five-Factor Model (FFM), developed by Costa and 
McCrae (1992), is one of the most empirically supported 
frameworks for characterizing personality traits. The FFM 
defines individual personality using five broad and stable 
dimensions: Neuroticism, Extraversion, Openness to Expe-
rience, Agreeableness, and Conscientiousness. Neuroticism 
refers to emotional instability and a predisposition to psy-
chological distress, such as anxiety, sadness, and vulnera-
bility. Extraversion represents traits associated with socia-
bility, assertiveness, and a tendency toward experiencing 
positive emotions. Openness to Experience involves active 
imagination, aesthetic sensitivity, and intellectual curios-
ity. Agreeableness reflects interpersonal tendencies such 

as trust, altruism, and empathy, whereas Conscientious-
ness concerns self-discipline, organization, and goal-di-
rected behaviors. These dimensions provide a general-
izable framework for understanding typical personality 
functioning and its implications for behavior across the 
lifespan (Costa & McCrae, 1992). General findings reveal 
that the prominence of Extraversion, Conscientiousness, 
and Neuroticism tend to predict effects on one's mental 
health, relationships, education, and employment (Briley 
& Tucker-Drob, 2014). These traits structure how individu-
als react to their environments and engage with the world 
around them. Still, identifying the bases that contribute 
to the stability and change of personality traits remains a 
continuous investigation. Over several decades, empirical 
studies have consistently demonstrated that both genetic 
and environmental factors significantly influence person-
ality. However, the relative contributions of these influ-
ences, and more significantly, how they interact, remain 
the subject of ongoing investigation, debate, and theoret-
ical refinement.    
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	 Behavioral genetic research within twin, adoption, and 
family studies consistently shows evidence that personal-
ity traits are 40% to 60% heritable, suggesting that genetic 
factors account for a substantial proportion of individual 
differences (Power & Pluess, 2015). Increasing evidence 
also suggests that personality is not a fixed concept; it 
evolves in response to environmental demands, devel-
opmental transitions, and life experiences (Bleidorn et al., 
2016). These results facilitated the transition from dichoto-
mous “nature versus nurture” discussions to more integra-
tive models exploring how genetic markers and environ-
mental factors influence trait development. Additionally, 
advancements in molecular genetics and epigenetics have 
presented new methodological possibilities for exploring 
the biological foundations of personality while introduc-
ing new questions about the intricacy of gene-environment 
interactions. Despite technological advancements, chal-
lenges persist: specific genetic variants linked to person-
ality traits remain inaccessible, environmental constructs 
are often vaguely defined, and the field continues to rely 
heavily on research from White, Educated, Industrialized, 
Rich, and Democratic (WEIRD) populations, thereby limit-
ing the generalizability of previous discoveries.    
	 This review synthesizes prior research on the genetic 
and environmental impacts on the development and sta-
bility of personality, focusing on how these elements in-
teract across time and context. The review is structured 
in four parts. First, it examines empirical evidence for the 
genetic contributions to personality stability, highlighting 
both additive and non-additive genetic effects. Second, it 
examines the role of environmental influences, particularly 
non-shared environments, in shaping personality develop-
ment during critical life transitions. Third, it investigates 
gene-environment interactions and correlations, which 
help explain how genetic predispositions guide environ-
mental exposure and interpretation. Finally, it critiques 
current methodological limitations and outlines emerg-
ing trends and future directions for advancing the field. 
This integrative approach clarifies how personality traits 
are maintained and changed and encourages future re-
search in this field to become more specialized. It identi-
fies approaches for future research that more accurately 
reflect the complexity of human development, offering a 
blueprint for further exploration and discovery.

Genetic ContributionsGenetic Contributions
	 Genetic influences are paramount in the stability of 
personality traits, with an increasing number of findings 
supporting the conclusion that inherited predispositions 
guide consistent behavior patterns. Bouchard's (1993) com-
bined findings, based on Minnesotan monozygotic twins 
reared apart, found notable similarities in personality pro-
files despite differences in upbringing. These similarities 
suggest that shared genes, rather than shared environ-
ments, are more strongly associated with trait similarities. 

This evidence suggests that personality is partially influ-
enced by genetic makeup. This finding is also apparent in 
the later work of Briley and Tucker-Drob (2014), who syn-
thesized data from longitudinal twin and adoption stud-
ies, reporting that genetic effects account for 40% to 50% 
of the variance in the FFM traits. Furthermore, their re-
search suggests that as one's age increases, the genetic 
influence on personality traits becomes increasingly pro-
nounced, indicating that the consolidation of personality 
in adulthood is partially genetically determined (Briley & 
Tucker-Drob, 2014). Their findings also revealed the influ-
ence of non-additive genetic effects, such as gene-gene 
interactions, highlighting the depth and intricacy of the 
genetic predisposition behind trait development.   
	 Plomin et al. (2016) expanded this framework by identi-
fying the top ten replicated findings in behavioral genetics, 
affirming that nearly all psychological traits are heritable 
and that shared environmental effects—often presumed to 
be influential—are surprisingly minimal. However, despite 
this convergence of evidence, a significant gap remains be-
tween heritability estimates derived from twin studies and 
the limited number of specific genetic variants identified 
through molecular genetic approaches. Researchers term 
this discrepancy the "missing heritability” problem, which 
challenges the ability to specify the biological mechanisms 
that express genetic influence. Bratko, Butković, and Vu-
kasović Hlupić (2017) further supported the heritability es-
timates in previous twin studies. Likewise, their meta-anal-
ysis emphasized the methodological limitations of relying 
heavily on classical twin designs, such as potential over-
estimations of genetic influence due to unmeasured con-
founds (Bratko, Butković, & Vukasović Hlupić, 2017).  
	 While the chosen literature provides vigorous support 
for the idea that genetic factors contribute significantly to 
the stability of personality traits, these studies largely re-
main correlational in nature. Often, these results cannot 
establish causal relationships necessary to reveal underly-
ing mechanisms, support predictions, and enable effective 
interventions by establishing direct relationships between 
variables. Like much of psychology research, it relies pre-
dominantly on Western samples, which limits generaliz-
ability to more diverse populations. These gaps highlight 
the pressing need for additional research.

Environmental ContributionsEnvironmental Contributions
	 As researchers seek to explain the variance in person-
ality not attributed to genetic factors, they focus on the 
environmental influences on personality development. In-
creasing empirical evidence suggests that non-shared envi-
ronmental experiences, which are unique to the individual 
and not shared among siblings or twins, play a particularly 
significant role in personality development across the lifes-
pan. These influences include distinct interpersonal rela-
tionships, occupational demands, individual responses to 
life events, and other experiences embedded within specific 
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social, cultural, and environmental contexts that shape per-
sonality in dynamic and enduring ways. One of the most 
robust empirical examinations of environmental effects 
was by Hopwood et al. (2011), who utilized a three-wave 
longitudinal twin design within the Minnesota Twin Fam-
ily Study. The Multidimensional Personality Questionnaire 
(MPQ) assesses four broad dimensions: Negative Emotion-
ality (NEM), reflecting emotional instability and stress re-
activity; Agentic Positive Emotionality (PEM-A), associated 
with ambition and social dominance; Communal Positive 
Emotionality (PEM-C), capturing warmth and empathy; and 
Constraint (CON), indicating self-control and risk avoid-
ance. (Hopwood et al., 2011). Their results revealed pro-
nounced changes in NEM and CON between late adoles-
cence and early adulthood, followed by trait stabilization 
into the late twenties. This aligns with the maturity princi-
ple, which posits that individuals develop emotional sta-
bility and self-regulation as they assume adult roles and 
responsibilities. This finding, therefore, further reinforces 
the aforementioned results, as lived experiences uniquely 
shape personality development.   
	 In addition, Su and Yu (2023) provided a recent syn-
thesis of environmental influences by examining the inter-
play of social context and personality through twin stud-
ies. They argued that environmental effects are distinct 
across individuals and vary in prominence depending on 
developmental stage, sociocultural setting, and interaction 
with genetic predispositions. Their review emphasized that 
proximal environmental factors, such as parenting quality, 
peer relationships, educational experiences, and roman-
tic partnerships, can have a profound impact during sen-
sitive periods of personality development. Their findings 
demonstrate that environmental exposures can reinforce 
or impair dispositional tendencies, depending on how they 
align or conflict with an individual's inherent traits (Su & Yu, 
2023). Despite these promising insights, one of the most 
persistent limitations in environmental research is the in-
ability to control genetic confounding sufficiently. Many 
studies rely on general population samples and do not 
employ genetically sensitive designs (e.g., twin, sibling, or 
adoption studies), ultimately threatening confidence in at-
tributing causality to environmental effects. For instance, a 
classic suggestive gene-environment correlation between 
harsh parenting and child aggression may not be purely 
environmental but rather reflect genetically influenced 
child behaviors that evoke specific parental responses.   
	 Furthermore, while non-shared environments are in-
creasingly acknowledged as central to personality dif-
ferentiation, shared environmental influences remain 
under-theorized and inconsistently addressed. Most be-
havioral genetic studies report minimal shared environmen-
tal contributions to adult personality; however, this con-
clusion may stem from methodological limitations, such 
as age restrictions in samples, broad operationalization of 
environmental variables, or lack of longitudinal tracking of 

early-life contexts. Some researchers argue that shared en-
vironments may have delayed or indirect effects, influenc-
ing trajectories in ways that only manifest under specific 
conditions, such as during stress or transition. Additionally, 
cultural context is a critical yet often overlooked dimension 
in environmental personality research. The overwhelming 
reliance on WEIRD (Western, Educated, Industrialized, Rich, 
and Democratic) populations limits the generalizability of 
findings, as it overlooks how environmental influences—
such as collectivist vs. individualist values, economic in-
equality, or exposure to conflict—may interact with per-
sonality development in non-Western societies. Culturally 
embedded environmental variables, such as collectivist ver-
sus individualist social structures, intergenerational value 
transmission, or culturally sanctioned expressions of emo-
tion, may shape trait trajectories in ways that have yet to 
be adequately theorized or tested. Cultural norms shape 
the content and structure of environments, modulating 
the desirability and expression of traits such as Consci-
entiousness or Neuroticism, thereby influencing develop-
mental trajectories in complex ways.   
	 Lastly, environmental research in personality psychol-
ogy often suffers from conceptual ambiguity. The term 
“environment” is frequently used in broad or vague ways, 
incorporating everything from neighborhood safety to 
parenting style to national GDP, without clear theoretical 
frameworks to distinguish their mechanisms of influence. 
Without specificity, the ability to design effective interven-
tions or identify modifiable risk factors is severely limited. 
Future studies must prioritize precision in environmental 
measurement, incorporate gene-by-environment interac-
tion modeling, and engage in longitudinal, cross-cultural 
designs to clarify how environments shape, reinforce, or 
constrain personality traits across time. Doing so would 
improve theoretical understanding and enhance practi-
cal applications, such as tailoring educational approaches, 
workplace supports, or clinical treatments to individuals' 
environmental contexts.

Gene-Environment InteractionsGene-Environment Interactions
	 Recent studies of gene-environment interactions (G×E) 
provide a substantial framework for understanding how bio-
logical and environmental influences jointly contribute to the 
development and expression of personality traits. Unlike mod-
els that treat genetic and environmental influences as additive 
and independent, G×E models emphasize the reciprocal and 
dynamic relations, wherein genetic predispositions can influ-
ence exposure to and interpretation of environmental experi-
ences. Conversely, environments can moderate the expression 
of genetic traits. Using twin data, the empirical work by Luo 
et al. (2015) provides a compelling example of G×E dynam-
ics in personality. The researchers investigated the relation-
ship between personality traits and stress perception, reveal-
ing that approximately 70% of the variance in stress reactivity 
could be due to genetic factors (Luo et al., 2015). However, 
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personality traits moderated this genetic influence: individu-
als high in Neuroticism perceived events as more threatening 
and responded with greater distress, whereas those high in 
Conscientiousness employed more adaptive coping mecha-
nisms, such as planning and self-regulation (Luo et al., 2015). 
These findings depict how environmental challenges, such as 
perceived stress, do not affect individuals uniformly; rather, 
the impact of environmental exposure is contingent on indi-
vidual dispositional profiles, supporting the Diathesis-Stress 
model in personality psychology.   
	 Theorists such as Plomin and colleagues (2016) have 
traced how genetic traits influence responses to the en-
vironment and the types of environments individuals en-
counter through genotype-environment correlations (rGE). 
The interactions include passive rGE (e.g., a child inherits 
both a genetic predisposition for extraversion and an ex-
traverted home environment), evocative rGE (e.g., a tem-
peramentally difficult child evokes more punitive parent-
ing), and active rGE (e.g., a sensation-seeking adolescent 
gravitates toward risky peer groups). Jaffee and Price (2008) 
argued that such rGEs complicate causal claims in environ-
mental psychology by demonstrating that individuals’ ge-
netic dispositions partly influence the distribution of en-
vironments rather than randomly assigned environments. 
This insight holds relevance in the study of psychiatric risk 
and maladaptive personality traits, where the observed ef-
fects of harsh parenting, peer rejection, or socioeconomic 
adversity may reflect a bidirectional interaction between 
inherited tendencies and environmental feedback (Jaffee 
& Price, 2008). Their research advocates using genetically 
informed designs, such as adoption or longitudinal dis-
cordant twin studies, to control confounding factors and 
accurately determine the environmental contributions to 
various outcomes (Jaffee & Price, 2008). 
	 Despite advances in G×E research, several critical gaps 
persist. Firstly, few studies simultaneously measure both ge-
netic susceptibility and environmental exposure with sufficient 
granularity to detect interaction effects, particularly in natu-
ralistic settings (Bratko et al., 2017). Many G×E models rely on 
simplistic environmental proxies (e.g., “life stress” or “parent-
ing quality”) that fail to capture the complexity, timing, and 
intensity of real-world experiences (Bratko et al., 2017). Addi-
tionally, the longitudinal stability of G×E effects remain un-
derexplored. While traits like Neuroticism and Conscientious-
ness have moderated environmental sensitivity, it remains 
unclear whether these interactions persist across time or vary 
depending on the developmental stage (Bratko et al., 2017). 
For instance, adolescents may be more susceptible to environ-
mental modulation of genetic traits than older adults due to 
heightened neuroplasticity and identity formation processes. 
Another limitation is that most G×E studies rely on samples 
from WEIRD societies, potentially overlooking the interaction 
between culturally specific environments and genetic propen-
sities (Bratko et al., 2017). For example, Assertiveness or Emo-
tional expressiveness may generate different environmental 

responses and, thus, different developmental trajectories de-
pending on societal standards and expectations. Moreover, 
current G×E research has yet to fully incorporate epigenetic 
mechanisms that may mediate the environmental influence 
on gene expression. Early tribulation, chronic stress, and so-
cial enrichment are correlated with epigenetic modifications, 
such as DNA methylation, which can activate or silence gene 
expression without altering the DNA sequence (Bratko et al., 
2017). These changes may help explain how environmental 
inputs become biologically embedded, exerting lasting in-
fluence on personality traits. Nevertheless, the integration of 
epigenetic data with behavioral G×E models remain limited 
by methodological complexity and the high cost of collect-
ing genomic data. Future research must move beyond twin 
correlations and single-environment predictors toward mul-
tivariate, time-sensitive, and culturally diverse designs that 
integrate molecular genetics, behavioral data, and life-his-
tory context (Bratko et al., 2017). Doing so would advance the 
field’s capacity to define how nature and nurture interact to 
influence trait levels and shape the developmental pathways 
through which personality unfolds across the lifespan.

Critiques and Emerging Trends in ResearchCritiques and Emerging Trends in Research
	 Despite significant strides in understanding the bio-
logical and environmental foundations of personality, re-
search in this domain still faces several conceptual and 
methodological challenges that hinder the advancement 
of theory and application. One of the most persistent and 
widely discussed issues is the “missing heritability” prob-
lem. This phenomenon entails that heritability estimates 
derived from behavioral genetic studies (typically 40–
60% for personality traits) vastly exceed the proportion of 
variance explained by specific genetic variants identified 
through genome-wide association studies (GWAS), which 
has substantial implications. For example, while twin stud-
ies consistently demonstrate moderate to high heritability 
for traits such as Extraversion and Conscientiousness (Bri-
ley & Tucker-Drob, 2014; Bouchard, 1993), GWAS findings 
have thus far identified only small-effect loci that cumu-
latively explain a fraction of this heritability (Plomin et al., 
2016). This discrepancy highlights the complexity of the 
genetic architecture of personality, suggesting that most 
traits are polygenic, influenced by thousands of variants 
with individually negligible effects and that non-additive 
effects, such as gene-gene interactions or epistasis, may 
contribute more than previously estimated. Researchers 
increasingly turn to polygenic risk scores, machine learn-
ing techniques, and deep sequencing to close this gap. 
Nonetheless, these approaches remain in the early stages 
and require large, diverse, and longitudinal datasets for 
validation.   
	 In addition to this molecular-level uncertainty, ongo-
ing methodological critiques have long served as a corner-
stone of heritability research, targeting the over-reliance on 
twin studies. Critics argue that classical twin designs may 
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inflate genetic estimates by assuming equal environments 
for monozygotic and dizygotic twins and failing to account 
for gene-environment correlation (rGE) effects. While infor-
mative, twin studies alone cannot resolve questions about 
causality or biological mechanisms, necessitating the in-
corporation of complementary designs such as adoption 
studies, molecular genetic data, and within-family longitu-
dinal models. For instance, adoption studies allow research-
ers to compare the similarity of adopted children to their 
adoptive and biological parents, providing insights into 
the relative contributions of genetics and environment to 
personality. Moreover, many of the most-cited twin stud-
ies, including the Minnesota Twin Family Study, are now 
decades old and composed of predominantly white, mid-
dle-class, Western samples, raising concerns about their 
relevance to contemporary, multicultural populations. As 
Bratko et al. (2017) note, findings based on such samples 
may not generalize to individuals from different cultural 
backgrounds or socioeconomic conditions, in which en-
vironmental variability and contextual pressures are more 
pronounced—for instance, individuals growing up in un-
stable political environments, low-income households, or 
collectivist cultures may experience different developmen-
tal influences on personality. The underrepresentation of 
global and non-WEIRD populations also limits the field’s 
capacity to assess how culturally specific environments in-
teract with biological predispositions to shape personality 
traits.   
	 Another major critique involves the conceptual vague-
ness and inconsistent operationalization of environmen-
tal constructs in personality research. Terms such as “life 
experiences,” “parenting,” or “stressful environments” are 
often broadly defined, making it difficult to pinpoint which 
environmental mechanisms exert meaningful influence on 
personality development. Additionally, temporal aspects of 
environmental exposure—such as the duration, frequency, 
and developmental timing—are frequently ignored or over-
simplified. Researchers risk mischaracterizing how expe-
riences form traits over time if they do not consider the 
timing, duration, and intensity of individuals' exposure 
to specific environments. These limitations become even 
more severe since many studies do not distinguish between 
shared and non-shared environmental influences or incor-
porate designs that can isolate their respective contribu-
tions. As a result, conclusions concerning environmental 
impacts are often correlational and susceptible to reverse 
causation or gene-environment confounding.   
	 In response to these critiques, emerging trends in per-
sonality research are shifting toward more integrative and 
multidimensional approaches. These include advancements 
in genomic technologies, such as whole-genome sequenc-
ing, which enables a comprehensive analysis of an individu-
al's genetic makeup, and polygenic score modelling, which 
aggregates the effects of multiple genetic variants to pre-
dict an individual's risk for a particular trait or disorder. The 

incorporation of epigenetic data enables the study of how 
environmental factors influence gene expression, as well as 
neuroimaging and ecological momentary assessment (EMA), 
to examine personality in context and in real time. Continu-
ing to increase cross-disciplinary collaborations among be-
havioral geneticists, developmental psychologists, and com-
putational scientists increases the chances of designing more 
comprehensive models that reflect the plasticity, complexity, 
and cultural embeddedness of personality development. Ad-
ditionally, researchers are now emphasizing developmental 
timing more, exploring how transitions such as adolescence, 
emerging adulthood, or parenthood serve as critical windows 
during which genetic and environmental influences may re-
organize and recalibrate personality trajectories. Collectively, 
these trends reflect a growing recognition that the field must 
evolve beyond simple heritability estimates and static trait 
models toward dynamic, context-sensitive frameworks that 
can capture the reciprocity of multiple variables over time.

Future DirectionsFuture Directions
	 Future research on personality development must 
progress beyond isolated investigations of genetic or en-
vironmental influence toward integrative, interdisciplinary 
models that better capture the complexity of human de-
velopment. One of the most imperative areas for advance-
ment is addressing the missing heritability problem, which 
continues to cast uncertainty on the molecular foundations 
of personality. Although twin and family studies consis-
tently estimate moderate heritability for traits such as Ex-
traversion, Neuroticism, and Conscientiousness (Briley & 
Tucker-Drob, 2014; Plomin et al., 2016), molecular genetic 
research has struggled to identify specific variants that col-
lectively account for this variance. However, the potential 
of advanced genomic tools, including genome-wide asso-
ciation studies (GWAS) with much larger and more diverse 
samples, whole-genome sequencing, and polygenic scor-
ing methods capable of aggregating the effects of thou-
sands of loci, is immense. These tools can bridge the gap 
in our understanding of personality. In doing so, research-
ers will move closer to mapping the complete genetic ar-
chitecture of personality and elucidating how it interacts 
with contextual factors over time. Additionally, identifying 
genes is only one piece of the puzzle; future work must 
also integrate functional analyses of these genes to deter-
mine how they influence neural systems, hormonal path-
ways, and psychological processes that underlie disposi-
tional behavior.   
	 Equally critical is the need to precisely characterize envi-
ronmental influences, doing so in ways that account for de-
velopmental timing, intensity, and duration. Current environ-
mental assessments often lack granularity, relying on broad 
proxies like “stress” or “parenting quality” that obscure more 
specific mechanisms of action. A more thorough investigation 
of non-shared environmental factors is urgently needed, as 
they continue to explain a significant portion of the variance 
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epigenetic research remains underutilized in mainstream 
personality psychology due to logistical and analytic chal-
lenges. Future studies must prioritize collecting longitudi-
nal epigenetic data and invest in developing analytic frame-
works that can connect gene expression patterns with trait 
development across time and contexts. Furthermore, re-
search should examine whether epigenetic changes mod-
erate the effects of gene-environment interactions, poten-
tially amplifying or mitigating dispositional tendencies in 
response to environmental input.   
	 Finally, there is a growing imperative to ensure that 
future personality research is culturally inclusive, develop-
mentally sensitive, and translationally relevant. The overrep-
resentation of WEIRD populations in genetic and psycho-
logical studies limits both the generalizability of findings 
and the equity of their applications. Future research should 
include diverse samples across socioeconomic, racial, and 
cultural contexts to capture human variability and identify 
population-specific patterns of personality development. 
Future studies must also account for the influence of cul-
turally structured environments on trait development, rec-
ognizing that expressions of personality may vary signifi-
cantly depending on cultural norms, values, and emotional 
display rules. Additionally, as the science of personality 
becomes increasingly biologically informed, researchers 
must remain vigilant to the ethical implications, including 
genetic privacy, risk prediction, and stigmatization. Inte-
grating ethical foresight with methodological innovation 
is crucial, as this will ensure that personality science con-
tributes to theoretical advancement and the development 
of personalized interventions, therapeutic frameworks, and 
educational supports that improve well-being across the 
lifespan. In summary, the future of personality research lies 
in embracing its multidimensional nature, which encom-
passes biology, context, time, and culture, while continu-
ally refining its tools to reflect the complexity of the hu-
man condition.
ConclusionConclusion
	 Personality development is a dynamic, lifelong inter-
action between genetic predispositions and environmen-
tal contexts. The literature reviewed here provides robust 
evidence that personality traits such as Extraversion, Neu-
roticism, and Conscientiousness are moderately to highly 
heritable. Genetic factors significantly contribute to both 
trait stability and individual differences. Studies using clas-
sical twin designs, longitudinal meta-analyses, and molec-
ular techniques have consistently affirmed the central role 
of heritability, revealing the nuanced and polygenic nature 
of genetic influence. These findings do not imply a fixed 
personality but rather a biological foundation that is con-
tinuously shaped and reshaped through dynamic environ-
mental interactions.   
	 Environmental research has revealed that non-shared 
experiences—those uniquely encountered by individu-
als even within the same family—significantly influence 

personality development, particularly during sensitive life 
transitions such as adolescence and early adulthood. While 
shared environments seem to have minimal long-term im-
pact, this does not diminish the importance of context. In-
stead, it underscores the urgent need for more precise and 
developmentally informed models of environmental in-
fluence. Furthermore, gene-environment interactions and 
correlations provide a critical framework for understand-
ing how dispositions and experiences co-evolve. Individ-
uals do not passively receive environments; they actively 
shape, interpret, and select them in ways that reflect and 
reinforce their genetic makeup.   
	 Despite these advances, several conceptual and meth-
odological gaps remain. The missing heritability problem 
continues to challenge molecular genetic approaches, while 
the field’s reliance on WEIRD samples limits the cross-cul-
tural generalizability of its findings. Additionally, vague en-
vironmental definitions and a lack of longitudinal epigene-
tic research hinder efforts to map causal pathways between 
context and trait change. Future research must adopt in-
tegrative frameworks that combine genomic, psychologi-
cal, environmental, and cultural dimensions to advance the 
science of personality. For example, this can be achieved 
by leveraging extensive data and epigenetic tools, refin-
ing environmental measurement, and expanding studies 
to diverse global populations.   
	 Ultimately, synthesizing findings across behavioral ge-
netics, developmental psychology, and molecular biology 
enriches our theoretical understanding of personality de-
velopment and paves the way for personalized interven-
tions in education, therapy, and healthcare. By examining 
the reciprocal interactions of nature and nurture, research-
ers and practitioners can more effectively support individ-
uals across the lifespan—recognizing both the persistent 
stability and the transformative potential of personality.
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Investigating Language Acquisition Between Children 
at Low vs.  High-Risk of Autism: Parent ’s Labeling and 
Description Use During Parent-Child Interactions

 Chalyn Faye Valdez
Depar tment  of  Psychology,  Univers i t y  of  Cal i fornia ,  Los  Angeles,  US

Evidence shows parents enhance their child’s word learning abilities by providing labels and descriptions 
of novel objects, an approach that has been applied in interventions for parents of children with 
attentional difficulties and developmental disabilities to encourage simplified language input and 
increase the child’s attention during interactions. Using parent-child transcripts from the CHILDES 
database, this project investigates whether there are any differences in labeling and description use 
between typical and at-risk infants. This study uses data from Quigley and McNally’s (2013) study 
involving 10 typically developing infants with no known developmental risk factors and no family 
history of autism and nine at-risk infants who had an older sibling diagnosed with autism. We found 
when mothers’ total number of utterances (i.e., how talkative the mother was) were controlled, labeling 
between groups was trending towards significantly different (p = 0.053) with mothers in the high-risk 
group providing less labels than mothers in the low-risk group. Additionally, a significant difference 
was found in how parents used descriptions with mothers in the high-risk group providing less 
descriptions compared to mothers in the low-risk group (p = 0.005). These results show that parents 
of children at high-risk of developing autism adjusted their communicative frame to fit their children’s 
needs, specifically by providing fewer complex sentences to create a simplistic way of introducing and 
describing new words to their child’s environment. .

Keywords: Language development, developmental disorders, labeling, description use,
parent-child interactions

  IntroductionIntroduction

		 Prior research has found that parents tailor their speech 
and interactions to facilitate their child’s early word learning 
(Adamson et al., 2015) such as how they label and describe 
objects (LaTourrette & Waxman, 2019; Booth, 2015). However, 
parents of children with developmental disabilities may com-
municate with their child differently due to attentional diffi-
culties (Mohan et al., 2022). Studies have shown that parents 
of children with ASD, for example, adjust their communica-
tive frame to increase their child’s attention (Adamson et al., 
2001, 2015). Yet, how parents of children with developmental 
disabilities adjust their utilization of language inputs during 
parent-child interaction remains underexplored, particularly 
in terms of specific strategies such as labeling and descrip-
tion use. Therefore, the current study examined whether there 
are differences in labeling and describing objects during par-
ent-child interactions, specifically between parents of typically 
developing children and parents of children at risk of devel-
oping Autism Spectrum Disorder (ASD). This investigation can 

help clarify how parents support language development dif-
ferently depending on their child’s developmental profile. 

Definitions, Examples, and Differences Definitions, Examples, and Differences 
	 Providing descriptions is a method in which parents facil-
itate children’s early word learning. Descriptions can be com-
posed of simple properties (e.g., body shape, prototypical 
color) of an object (Saylor et al., 2016) or complex properties 
like causal properties (e.g., function of an object; Booth, 2009; 
Booth, 2015). For instance, when describing a dog, a parent 
might say, “This dog has a long tail,” which is a non-causal de-
scription because it simply notes observable features about 
the dog. In contrast, saying, “This dog wags its long tail to show 
it’s happy,” is a causal description, as it explains the function 
or reason behind the dog’s behavior: to show it’s happy. Both 
types of description are valuable for children’s language ac-
quisition, but causal descriptions have been found to possess 
a facilitative effect on language acquisition due to its ability 
to enhance and attract attention during interaction (Booth, 
2015). This finding is further supported by research showing 
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young children attending more to causal than non-causal 
events (Mascalzoni et al., 2013). Beyond what a parent says, 
these findings emphasize the critical role of verbal input struc-
ture in facilitating children's language acquisition. These stud-
ies primarily involve typically developing children, however, 
so it remains less clear whether parent-child interactions in-
volving children with developmental disorders follow similar 
patterns.

Attention and Language AcquisitionAttention and Language Acquisition
	 The effectiveness of providing descriptions in language 
learning depends, in part, on children’s attentional processes, 
making attention a useful bridge to understanding broader 
mechanisms of word acquisition. Specifically, attention is im-
portant for children’s language acquisition because children 
must attend to what is being said and what is being labeled 
to acquire the word. McDuffie et al. (2006) found a relation-
ship between labeling and attention; specifically, that listen-
ing to verbal labels increased visual attention in typically de-
veloping toddlers. Particularly, joint attention, the coordinated 
attention between two people and an entity of interest (Car-
penter et al., 1998), serves as a mediating factor between par-
ent-child interaction and language acquisition. For example, 
a parent might make a link between a novel word (i.e., label) 
to the child such as “bell” and its referent (i.e., the actual bell 
visible to the child) more transparent by calling attention to 
an object such as shaking the bell. By successfully following 
the parents’ cues utilized to call attention to the referent, chil-
dren become more efficient with their word learning (McDuf-
fie et al., 2006). Therefore, parents can support this process by 
either introducing a new word into the child’s ongoing stream 
of attention or following the child’s lead when producing la-
bels (Adamson et al., 2015). This results in parents adapting a 
more effective approach based on their children’s attention 
when including language inputs during parent-child interac-
tions (Dunham et al., 1993; Brigham et al., 2010), further prov-
ing how the underlying mechanism of attention serves as a 
bridge between parental input and their child’s word learning.
	 However, less is known about how variations in children’s 
attentional capacities, such as those linked to developmen-
tal disorders, might influence parents’ interaction strategies. 
Prior research has alluded to potential differences in commu-
nication strategies between parents of typically developing 
children and those with developmental disorders (Mohan et 
al., 2022), further reflecting how linguistic adjustments show-
case parents’ efforts to adapt to their children’s responsive-
ness and engagement. For example, parents of children with 
ASD were found to have used a comparatively lower number 
of nouns, verbs, conjunctions and case markers compared to 
parents of typically developing children (Mohan et al., 2022). 
Therefore, understanding these nuances could reveal import-
ant differences in how parents of children with developmen-
tal disorders may adapt specific communication strategies to 
their child’s developmental needs.

ASD and Language AcquisitionASD and Language Acquisition
	 Given the importance of attention in early word learn-
ing, it is important to understand how this mechanism func-
tions for children with developmental disabilities compared 
to typically developing children and how it may shape par-
ent-child communication strategies. For example, children 
with ASD have early communication problems that con-
tribute to difficulties in early language acquisition (Eigsti 
et al., 2011; Vogindroukas et al., 2022). One cause may be 
due to their attentional deficits, such as difficulties in joint 
attention skills which involve initiating and responding to 
bids for shared attention—gestures or behaviors used to 
direct another person’s focus to an object or event (Meindl 
& Cannella-Malone, 2011). Due to these attentional dif-
ficulties, children with ASD have limited interest and at-
tention to new objects, limiting parents’ opportunities to 
engage the child long enough to present any language 
input and introduce novel words (Adamson et al., 2010). 
This highlights how early impairments in attention can cre-
ate a foundational barrier to language learning for chil-
dren with ASD, urging parents to alter their language in-
puts in response to their child’s unique attentional needs. 
Studies have shown parents’ adaptations in their commu-
nicative frame during interactions such as how parents 
of children with ASD make objects more perceptually sa-
lient or repeat the word (i.e., label) more often as they 
bid for joint attention (Adamson et al., 2001; 2015), pro-
moting young children’s efficiency in learning new words 
(Schwab & Lew-Williams, 2016). Therefore, when parents 
repeat novel words, they are better able to capture their 
child’s attention and facilitate their early word learning. 
These findings suggest that although children with ASD 
may experience attentional difficulties, parents’ adaptation 
of their language inputs can play a compensatory role in 
supporting their children’s language acquisition.
	 Despite the positive effect that labeling and description 
use have on language learning in typically developing pop-
ulations (LaTourrette & Waxman, 2019; Booth, 2015), there is 
inconclusive evidence within the atypical population in rela-
tion to the associations between attention and language in-
puts. In one study, two-year-olds diagnosed with ASD were 
compared with comprehension-matched, typical children. Re-
sults indicated that attention to a novel object increased with 
labeling in the atypical group (McDuffie et al., 2006). This sug-
gests that labeling can sometimes enhance attentional en-
gagement in children with ASD. In contrast, when comparing 
preschoolers with typical development, Williams syndrome, 
and ASD, verbal labels did not increase attention to unfamiliar 
objects for the autism group as opposed to their counterparts 
(Vivanti et al., 2016). Additionally, Hani et al. (2013) found no 
significant differences in parents’ labeling between children 
with ASD and typically developing children. These results re-
veal that the effect of verbal labels on attention may not be 
consistent across different studies or developmental profiles. 
Therefore, these mixed findings underscore the need for more 
research on how parents use verbal labels and how adjusting 
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their labeling during parent-child interactions affect the re-
sponsiveness and attentional engagement of children with 
ASD. Moreover, while some research has examined the use of 
verbal labels, no literature to date has directly investigated 
the role of description use (e.g., causal vs. non-causal) in par-
ent-child interactions and its relationship with language ac-
quisition for children with developmental disorders. Given this 
gap, further research is warranted to explore how both label-
ing and description use are used by parents of children with 
ASD—and how these strategies may support early language 
development. Understanding these patterns can shed light on 
the nuances of parent-child interactions and how parents of 
typically developing children and atypical children could dif-
fer in their language inputs during parent-child interactions. 

Current StudyCurrent Study

	 It is unclear whether parents of children with a high-
risk for ASD adapt their use of language inputs differ-
ently from parents of low-risk children. Therefore, the 
current study aimed to address this gap by examining 
mother-child interactions of low-risk and high-risk chil-
dren. Using transcripts from the CHILDES database, we 
asked 1) do mothers of infants with a high risk of de-
veloping ASD label and describe referents more of-
ten during parent-child interactions than mothers of 
infants with low risk? and 2) does infants’ risk of devel-
oping autism predict how often their mothers label and 
describe referents during parent-child interactions? Our 
first question aimed to explore differences in labeling 
and description use between mothers of high-risk and 
low-risk infants, shedding light on how risk profiles may 
shape parent-child communication. We expected that 
mothers in the high-risk group label and describe refer-
ents more often during their interactions with their in-
fants as opposed to mothers in the low-risk group based 
on prior research on how labeling and repetition sup-
port attention and consequently language acquisition 
for children with ASD (Adamson, 2015; McDuffie et al., 
2006). 
	 Our second research question delves deeper on these 
differences by investigating whether a child’s risk of devel-
oping ASD predicts the frequency of these language in-
puts, providing insight into how parents may adapt their 
communication strategies to their child’s developmental 
needs. We expect risk profile (high-risk and low-risk) to 
predict how often mothers provide labels and descriptions 
of referents during their interactions with their infants. 
	 Together, both questions offer a comprehensive under-
standing of how risk profile influences parental language in-
put, both at the group level and in terms of individual varia-
tions, enriching our knowledge about parents’ communicative 
strategies during parent-child interactions. Furthermore, by 
investigating the influence of heightened risk for developing 
autism on parental language input, we can build solid foun-
dational evidence that informs future research to compare 

low-risk infants (or typically developing) to those officially di-
agnosed with autism. This approach helps in highlighting early 
communicative differences that may be present before an of-
ficial diagnosis, inspiring practitioners to develop timely inter-
ventions that can benefit children’s language development.

MethodMethod

Corpus and Participants Corpus and Participants 
	 Participants were 10 typically developing infants (three 
girls and seven boys; low-risk group) with no known de-
velopmental risk factors and no family history of ASD and 
nine infants at risk of autism (seven girls and two boys) 
which includes two infant identical twin girls. The original 
researchers included the identical twins to validate their 
observational method. They found the mother’s language 
behavior to be consistent across both of her twin infants, 
suggesting that the testing condition elicited natural inter-
actions reflective of her typical speech style. The high-risk 
group (HR) was defined as having a higher genetic risk of 
developing autism due to having an older sibling(s) diag-
nosed with ASD. One child in the low-risk group (LR) and 
three children of the HR group have subsequently received 
a diagnosis of ASD after three years. 
	 The transcripts used in this study are parent-child interac-
tions from Quigley and McNally’s (2013) longitudinal study in 
the Child Language Data Exchange System database (CHILDES; 
MacWhinney, 2000). These transcripts were specifically cho-
sen as they were the most recent study that included a control 
group (i.e., typically developing infants), allowing us to com-
pare differences between the mother-infant interactions be-
tween a low-risk and high-risk group. Mother-infant dyads and 
their interactions were filmed once every four weeks mostly 
in their homes but occasionally in a free-play room at a devel-
opmental lab at the university. To obtain semi-naturalistic be-
havioral information, the mothers were asked to interact with 
their infants as they naturally would, and the experimenters 
did not provide any toys or props. Filming occurred between 
the ages of three and 12 months for each infant with an aver-
age of seven to eight visits total for each parent-child dyad.
	 Each visit was filmed for 15 minutes. However, the first 
three minutes of the recording was not used for analyses due 
to the families still adjusting to the filming set-up and moth-
ers and infants were beginning to establish their interaction. 
After this three-minute period, the next continuous five min-
utes of interaction where the infants were not fussing or cry-
ing were transcribed using the CHAT system (MacWhinney, 
2000) and uploaded to CHILDES. A total of 203 transcripts were 
available from the corpus and analyzed in the current study. 

Coding ProcedureCoding Procedure
	 Each participant was assigned a participant ID number, and 
each transcript was assigned a visit number (one to 203). Tran-
scripts were randomly assigned to coders who were trained 
with a coding manual (Appendix A) that specified both the 
annotation procedure and exclusion criteria. 
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	 First, we reviewed the transcripts and implemented an 
excl	sion criteria. The exclusion criteria ensured coding fo-
cused on meaningful and contextually relevant instances 
of labeling and description use that were aimed to teach 
a new word to the child. Utterances involving the child’s 
name or shortened name, or other people’s names were 
excluded, as these do not contribute descriptive or ref-
erential information essential for assessing language in-
puts aimed to teach the infant new words. Similarly, nick-
names (e.g., “sweetie”) and phrases used as nicknames 
(e.g., “little sleepyhead,” “creepy boy”) were omitted, as 
they lack descriptive specificity about objects or events in 
the child's environment. Common phrases such as “good 
girl” or “good job” were also excluded because they pri-
marily function as evaluative or reinforcing statements 
rather than labels or descriptions. Finally, utterances that 
included the mothers’ singing were not coded but high-
lighted for potential future directions, as singing often in-
volves scripted or repetitive language that may not reflect 
the parent's intentional use of language to support the 
child’s learning. Then, coders went line-by-line through 
the transcripts to indicate the presence of parents’ label-
ing occurrences and description use. If labeling or descrip-
tion use was present, coders identified the label in the ut-
terance or identified the type (i.e., causal or non-causal) 
of description using the guidelines on the coding manual. 

LabelsLabels
	 Coders marked the presence of a label if a parent talked 
about the proper name of an object or any physical being 
in an utterance. Labels did not need to be present in the 
current environment of the mother and child during the 
interaction. This can range from toys the mother referred 
to during play (e.g., ball) to a child’s body part (e.g., nose), 
or an object that the mother would refer to from a past 
event. 

Description Use (Casual)Description Use (Casual)
	 Coders marked any causal description used in the ut-
terances and labeled “CAUSAL” within the description use 
column. These were descriptions that added effective pow-
ers to an object, such as conceptual properties of the ref-
erent or functional information about the referent (Booth, 
2009; 2015). Additionally, based on past research involv-
ing causal adverbials and their positive effects in learn-
ing, examples can also include sentences. Causal descrip-
tion utterances could also contain an “if-then” statement 
or a “because” statement based on prior research show-
ing that causal adverbials have positive effects on learn-
ing (e.g., “And why was she called Goldilocks? Because she 
had beautiful hair;” Curran & Van Horne, 2019). 

Description Use (Non- Casual)Description Use (Non- Casual)
	 Coders marked any non-causal description used in the ut-
terances that added value to the label presented by the parent 
and provided additional perceptual and non-conceptual infor-
mation about the referent (Booth, 2009). These descriptions 

were typically one-word and could range from different classes 
such as color, size, pattern, etc., or any adjectives the parent 
used to describe a noun’s perceivable features in the utter-
ance. Typically, non-causal descriptions can occur more than 
once in a single utterance, so coders were instructed to note 
all instances of non-causal descriptors.

Reliability ProcedureReliability Procedure
	 Each coder was randomly assigned one-third of the 203 
transcripts to code. To assess reliability, all 203 transcripts were 
coded in its entirety by a second coder. A random sample of 
46 transcripts were selected for the reliability analysis. Reli-
ability was excellent (Krippendorff, 2004; Malpha = 0.97, range 
= 0.91-1.0). Disagreements were resolved through discussion 
between the primary and secondary coders and included in 
the final dataset for analysis.

Data Analysis Plan and Statistical AnalysesData Analysis Plan and Statistical Analyses
	 To address our research questions, we employed both in-
dependent samples t-test and linear regression analyses. The 
t-tests were used to examine whether there were significant 
differences between mothers of HR and LR infants in their pro-
portion of labeling and description use during interactions. 
These tests allowed assessment of group-level differences 
across different types of parental language input. To further 
examine whether ASD risk predicted maternal language in-
put, we conducted linear regression analyses with risk status 
as the predictor variable. In these models, the HR group was 
dummy coded as the reference category (0), while the LR group 
was coded as 1. The outcome variables included the frequen-
cies of labels and descriptions used during the interaction.

Labeling AnalysisLabeling Analysis
	 The current study examined the frequency and pro-
portion of labeling between the HR and LR groups and 
the differences between these groups. The proportion of 
labeling was defined as the total number of utterances 
where labeling occurred divided by the total number of 
utterances of each mother-child dyad for all their respec-
tive sessions. This accounted for how talkative the mother 
(i.e., total number of utterances) was during the interac-
tion. Lastly, frequencies of labeling were calculated based 
on the total labels that the mothers stated throughout the 
sessions for each participant.

Description Use AnalysisDescription Use Analysis
	 The current study examined the frequency and propor-
tion of description use between the HR and LR groups for all 
types of description use. We analyzed parents’ description 
use for the following categories: causal only, non-causal only, 
and both together. The proportion of description use for all 
three analyses were defined as the total number of utterances 
where description use occurred (non-causal and/or causal) di-
vided by the total number of utterances of each mother-child 
dyad for all their respective sessions, again accounting for 
how talkative the mother was throughout the study. Lastly, 
frequencies of description use were calculated based on the 
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total descriptions, for each type, the mothers stated through-
out the sessions for each participant.

ResultsResults

Frequency of Labeling Labeling AnalysisFrequency of Labeling Labeling Analysis
	 We first asked if there was a difference in the frequency 
of labeling between mothers of low-risk children and high-
risk children. The proportion of labeling was higher for the 
LR group (MLR=0.30, SDLR = 0.12) compared to the HR group, 
(MHR=0.22, SDHR = 0.05). This difference was closely significant 
as indicated by an independent sample t-test, t(17) = -2.08, p 
= .053, d = -0.95). These results are shown in Figure 1A. 

Frequency of Description UseFrequency of Description Use
	 We next asked if there was a difference in the frequency 
of description use between mothers of low-risk children and 
high-risk children. The proportion of general description use 
was significantly higher for the LR group (MLR = 0.10, SDLR = 
0.04) than the HR group (MHR = 0.05, SDHR = 0.03) as indicated 
by an independent samples t-test, t(17) = -3.19, p = .005, d = 
-1.47. This result suggests a large effect size, indicating a sub-
stantial difference in general description use between groups. 
These results are shown in Figure 1B. For the non-causal de-
scription use only, the proportion was also higher in the LR 
group (MLR = 0.08, , SDLR = 0.03) than in the HR group (MHR = 
0.04, SDHR = 0.02), t(17) = -3.26, p = .03, d = -1.50, which also 
suggests a large effect size. A similar significant difference and 
a large effect size were found with the causal description use 
only category, t(17) = -2.33, p = .03, d = -1.07, with the LR group 
(MLR = 0.003, SDLR = 0.003) having a higher mean proportion 
of causal description than the HR group (MHR = 0.001, SDHR = 
0.001). These results are shown in Figure 2A and 2B. Overall, 
we found that mothers of low-risk children used more labels 
and more descriptions compared to mothers of high-risk chil-
dren with all differences associated with large effect sizes.

Effect of Risk Profile on Labeling and Descripton UseEffect of Risk Profile on Labeling and Descripton Use
	 Our second research question asked if group membership 
(HR vs. LR) predicted the frequency of labeling and descrip-
tion use. To assess the effect of risk profile on the frequency 
of labeling, a linear regression with risk profile as the predic-
tor variable and frequency of labeling as the outcome vari-
able was run. The regression model was significant, F(1, 200) 
= 11.23, p < .001, explaining approximately 5.32% of the vari-
ance in labeling frequency (R2 = 0.053). Group membership 
significantly predicted labeling frequency (B = 7.67, SE = 2.29, 
t = 3.35, p < .001), with the LR group showing higher frequen-
cies of labeling compared to the HR group. The intercept (B 
= 19.05, SE = 1.67) reflects the average labeling frequency in 
the HR group. These results are shown in Table 1.
	 In addition, a separate linear regression analysis was per-
formed to assess the relationship between group membership 
and description use, including both causal and non-causal 
descriptions. As for general description use (causal and non-
causal), the model linear regression model was also significant, 
F(1, 200) = 18.30, p < .001, explaining approximately 8.38% of 

the variance in general description use frequency (R2 = 0.084). 
Group membership significantly predicted description use (B 
= 4.02, SE = 0.94, t = 4.28, p < .001), with the LR group exhibit-
ing a higher frequency compared to the HR group. 
The intercept (B = 4.72, SE = 0.69) reflects the average gen-
eral description use frequency in the HR group. These results 
are shown in Table 2. For non-causal description use, the 
model was significant, F(1, 200) = 17.47, p < .001, with the LR 
group having a higher frequency of non-causal description 
use only compared to the HR group. The regression model 
for non-causal description use only also explained approxi-
mately 8.03% of the variance in non-causal description use 
frequency (R2 = 0.0803). These results are shown in Table 3. 
For causal description use, the regression model was also sig-
nificant, F(1, 200) = 6.76, p < .05, explaining 3.27% of the vari-
ance (R2 = 0.033). The LR group also had a higher frequency of 
causal description use only compared to the HR group. These 
results are also found in Table 4. Group membership signifi-
cantly predicted non-causal description use only (B = 3.80, SE 
= 0.91, t = 4.18, p < .001) and causal description use only (B = 
0.22, SE = 0.08, t = 2.60, p = .01). The intercept represents the 
average non-causal description use frequency in the HR group 
(B = 4.64, SE = 0.66) and the average causal description use 
frequency in the HR group (B = 0.09, SE = 0.06).
Figure 1 Figure 1 Comparisons of Frequencies of Labeling and Descrip-
tion Use Between High-Risk (HR) and Low-Risk (LR) Groups
Note. *p < .05. **p < .01. ***p < .001.
Figure 2 Figure 2 Comparisons of Frequencies of Non-Causal Descrip-

tions Only and Causal Descriptions Only Between High-Risk 
(HR) and Low-Risk (LR) Groups
Note. *p < .05. **p < .01. ***p < .001
Table 1 Table 1 Regression Coefficients for Labeling by Group 
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Table 2 Table 2 Regression Coefficients for General Description 
Use (Causal and Non-Causal) by Group

Table 3 Table 3 Regression Coefficients for Non-Causal Only De-
scription Use by Group 

Table 4 Table 4 Regression Coefficients for Causal Only Description 

Note. Results are based on linear regression models with 
group (HR vs. LR) as the predictor variable and mothers’ 
language input as the outcome variables. R² represents 
the proportion of variance explained by the model. SE B 
= Standard Error of B.

DiscussionDiscussion

	 We used two different methods of analysis to investigate 
whether there are differences in how often mothers labelled 
and described referents to their children and whether risk can 
predict their labeling and description use behavior. Our re-
sults showcased close to significant differences in the moth-
ers’ labeling and significant differences in their description 
use for all categories between the HR and LR groups. Fur-
thermore, we found that developmental risk predicted how 
much mothers labeled and described referents during their 
interactions. The effect sizes for these group differences were 
also large (Cohen’s d > 0.8), indicating that the observed dif-
ferences were not only significant but also practically mean-
ingful in real-world settings. This suggests that the frequency 
in which mothers provided labels and descriptions of refer-
ents—more particularly so with their descriptive language—
substantially differs depending on the child’s ASD risk status, 
with likely implications for language learning opportunities 
during early development. These findings, therefore, can drive 
meaningful and effective interventions that aim to prioritize 
specific language inputs that are more effective in facilitating 
early word learning such as increasing descriptive language 
during interactions for children with a high-risk of develop-
ing ASD. 

Impact of ASD Risk Status on Mothers’ Language InputsImpact of ASD Risk Status on Mothers’ Language Inputs
	 Our findings show that there are differences in moth-
ers’ labeling and description use between the HR and LR 
group. The regression analysis supported our second hy-
pothesis: infant ASD risk status significantly predicted ma-
ternal language input during interaction. However, these 
results disproved our first hypothesis: labeling and descrip-
tion use differences showed mothers in the HR group la-
beled and described referents less often compared to those 
in the LR group, as opposed to an opposite trend.
	 An explanation for these results can be due to the in-
fants’ attentional focus during the interactions. More spe-
cifically, the infants’ high-risk might have caused the moth-
ers to adjust their communicative behavior based on their 
child’s attentional engagement. As discussed by Adam-
son et al. (2015), parents of children at higher risk for de-
velopmental disorders may modify their language input 
to better suit their child’s ability to engage and attend. 
This could explain why ASD risk influenced the amount 
of times mothers were labeling and describing referents 
during interactions, resulting in mothers in the HR group 
being more selective or strategic in offering information 
about referents during their interactions—depending on 
their child’s engagement—compared to mothers in the LR 
group. Additionally, children with ASD have limited inter-
est and attention to new objects (Adamson et al., 2010). 
This attention deficit further affects parents’ language in-
put when introducing and presenting novel words (Mundy, 
2018), such that parents possess limited opportunities to 
engage the child long enough to present their language 
inputs during the interaction. Therefore, the limited joint 
attention and responsiveness during parent-child inter-
actions present in children with ASD provides a clear ex-
planation as to why our findings disproved our first hy-
pothesis; mothers in the HR group could have provided 
less labeling and descriptions due to their infants’ incon-
sistent attention and engagement as they may have only 
been attentive to them for shorter periods compared to LR 
infants. Subsequently, mothers in this group may have re-
frained themselves from providing detailed descriptions or 
repeating various or the same labels that could have com-
plicated their point, focusing instead on simpler ways to 
coherently and concisely form their sentences during the 
interaction by labeling and describing the referents less 
often. In conclusion, the ability of HR infants to attend and 
engage with their mothers could have directly influenced 
their decision to either expand or repeat labels with addi-
tional descriptions or keep the interaction and communi-
cation more basic by not doing so.
	 Overall, our findings implicate the importance of atten-
tional engagement in children's language and communica-
tive development, especially for children with ASD, and the 
interconnection of attention and language inputs during par-
ent-child interactions found from past studies (Meindl & Can-
nella-Malone, 2011; McDuffie et al., 2006; Tomasello, 2001). 
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communicative strategies, further demonstrating a possible 
bidirectional relationship between both concepts. These 
complex associations between factors like developmental 
risk, associated skill deficits and challenges, and language 
development can inspire practitioners in terms of how to 
better support children that are not only officially diag-
nosed with ASD, but also those that are at-risk of devel-
oping ASD. Future interventions related to improving the 
language development of populations that have deficits in 
their communicative skills such as children with ASD can 
focus on which factor to enhance on, such as children’s 
attention or their parents’ communicative strategies, in 
hopes to effectively support children’s early word learn-
ing. For example, practitioners could support parents in 
using non-verbal strategies (e.g., gesture, eye gaze, and 
showing) to scaffold attention and enhance word learning 
for at-risk infants. Thus, our findings not only confirm that 
maternal input varies by ASD risk group, but also under-
score the importance of understanding these early adap-
tations as part of the broader efforts to optimize language 
development in high-risk populations

Labeling Trends and the Need for Multimodal Labeling Trends and the Need for Multimodal 
PerspectivesPerspectives
	 However, it is important to note that the differences 
in labeling between the HR and LR groups were only ap-
proaching significance (p = 0.053), suggesting slight dif-
ferences that warrant attention. This close to significant 
result may be attributed to limitations in statistical power 
(Cohen, 1992), possibly due to this study’s small sample 
size of 19 participants (10 in the LR group and 9 in the HR 
group), limiting the ability to detect significant differences 
for labeling. Additionally, the unequal distribution of boys 
and girls between groups and the use of five-minute inter-
action segments may have contributed to variability and 
reduced the sensitivity of the test (Field, 2018; Bakeman & 
Gottman, 1997). These factors suggest that the trend to-
wards significance found for labeling could be due to in-
sufficient statistical power rather than a true absence of 
group differences. Therefore, taking these points into ac-
count limits the generalizability of our findings and raises 
the possibility that some effects—particularly for labeling—
may be underpowered compared to the other language 
inputs examined in this study. This limitation not only af-
fects statistical significance but also the confidence with 
which we can apply these findings to the broader popula-
tion of mothers with and without a heightened likelihood 
of having an autistic child. Future studies should aim to 
replicate these results in larger and more diverse samples.
	 Beyond the statistical limits of our sample, the trend to-
ward significance in mothers’ labeling suggests that, unlike 
with descriptions, group differences in labeling may be more 
subtle or context-dependent. This finding on labeling aligns 
with prior research by Hani et al. (2013), which found no signif-
icant differences in parents’ verbal labeling between children 

with ASD and typically developing children. Although our 
study showed a trend towards a significant difference rather 
than a clear absence of difference and used a younger sam-
ple of at-risk infants, these results suggest that verbal label-
ing alone may not fully capture group-level variation in pa-
rental language inputs. Therefore, an important implication of 
this study is that future research should consider not only ver-
bal language input during parent-child interactions, but also 
multimodal and non-verbal communication strategies used 
by parents to label referents during parent-child interactions.. 
For example, non-verbal cues such as non-verbal labeling (e.g., 
pointing and showing) could have played an important role in 
introducing a novel word and improving attention within this 
sample (Brigham et al., 2010) while still representing another 
form of labeling. This is also supported by Hani et al. (2013)’s 
study, which showcased that parents of children with ASD 
significantly produced more shows (e.g., non-verbal cues) in 
combination with a verbal label compared to parents of typical 
children. Therefore, given the close to significant differences 
in our labeling findings, further caution is needed in drawing 
strong conclusions regarding the relationship between moth-
ers’ labeling and children’s risk profiles in this sample. An ad-
aptation of a more comprehensive parental labeling beyond 
just a verbal communicative strategy can expand and create 
a more nuanced outlook on specific differences between par-
ents’ labeling that aims to enhance their children’s early word 
learning. Nonetheless, these findings advocate for a broader 
view of parental communicative behaviors beyond solely typ-
ical children, providing an additional perspective on parents’ 
communicative frame for atypical populations.

Limitations and Future DirectionsLimitations and Future Directions
	 While this study provides valuable insights into the lan-
guage inputs of mothers with high-risk infants, there are im-
portant limitations that should be considered when interpret-
ing the findings and guiding future research. It is important 
to note that the participants in this study involved “at-risk” in-
fants for developing autism, as they had an older sibling with 
an ASD diagnosis. For ASD, reliable diagnoses become avail-
able at around three years of age (Vattuone, 2021). However, 
studies have shown that being a “high risk” does not neces-
sarily lead to a later ASD diagnosis. For instance, Choi et al. 
(2020) found that out of 55 high-risk infants, only 21 later met 
the criteria for ASD. Additionally, in our study, one child in the 
LR group and three children in the HR group later received an 
ASD diagnosis after age three. This provides important con-
text when interpreting our findings, as it suggests that even 
within the “at-risk” designation, there may be early behavioral 
symptoms in children who later receive a diagnosis and those 
that do not. It would be valuable for future research to explore 
whether the significant group-level findings in this study were 
primarily driven by the subset of children who later received 
a diagnosis. This could provide a more nuanced understand-
ing of how early parental language strategies are shaped by 
subtle cues associated with later ASD outcomes.
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	​​ Furthermore, the inclusion of “at-risk” infants limits the 
generalizability of the findings, given they had an older 
sibling with an official diagnosis which can, in turn, affect 
how the mothers interacted with these infants. Future re-
search could explore how parents interact with both their 
older, autistic child and high-risk infant, examining whether 
the communicative strategies used with the older child are 
adapted when interacting with the younger, high-risk in-
fant. It is possible that the language inputs the mothers 
use may be similar for both children, reflecting a general-
ization of the mothers’ speech rather than a direct influ-
ence of the younger child’s risk profile 
	 Lastly, the regression models used to test our second 
hypothesis showed very low R² values (ranging from 0.033 
to 0.084), suggesting that risk status explained only a small 
proportion of the variance in parental language input. This 
indicates that additional variables—potentially including 
factors such as maternal education, socioeconomic status, 
or children’s knowledge of the words presented during the 
interaction—likely play important roles in shaping paren-
tal communicative behaviors. As our current study did not 
include these confounding variables in our analysis, future 
studies should aim to include and control for such factors in 
their models to offer a more comprehensive understanding 
of what drives the variation in parents’ language input be-
tween atypical and typical groups. As such, future research 
can then make a conclusion on whether parents’ adapta-
tion of their communicative strategies, such as how often 
they label or describe referents, does indeed improve or 
perhaps worsen their children’s vocabulary development. 
	 Despite these limitations, the findings from this study 
also carry practical implications, particularly for early in-
tervention. Our results suggest that infants’ attention and 
engagement may play a key role in shaping how and when 
mothers provide language input. Interventions aimed at 
enhancing children's attentional capacities could therefore 
help parents make more frequent and effective use of la-
beling and descriptive language. Supporting mothers—
particularly those of high-risk infants—with strategies to 
maintain engagement may in turn promote language de-
velopment and mitigate communication delays. Past stud-
ies demonstrated such intervention methods that can in-
crease the child’s attention during the interaction, such as 
encouraging eye contact, sitting close to the child, devel-
oping play routines, and etc. (Paparella & Freeman, 2015). 
Implementing these strategies and training parents on the 
importance of utilizing these methods may help them en-
gage their child long enough to present labels and de-
scriptions which in turn can improve their child’s language 
development. 

ConclusionConclusion
This study investigated how mothers of high-risk (HR) and 
low-risk (LR) infants differ in their labeling and description use 
during parent-child interactions. Our findings highlighted sig-
nificant differences in the use of descriptions between both 

groups, supporting the idea that mothers of HR infants ad-
just their communicative behaviors to engage their children. 
However, labeling differences were only approaching signifi-
cance, suggesting potential limitations related to sample size 
and statistical power. Importantly, we found that develop-
mental risk predicts the frequency of labeling and description 
use, emphasizing that challenges related to the infants’ risk 
profiles such as attention and engagement could play a cru-
cial role in shaping parents’ communicative strategies during 
parent-child interactions. These results underscore the need 
for future research to incorporate larger, more diverse sam-
ples and to explore additional factors, such as attention and 
other forms of communicative strategies (e.g., non-verbal la-
beling), that could influence parent-child interaction dynam-
ics. Practical implications of this study suggest that early inter-
vention strategies focusing on enhancing children’s attention 
and engagement may provide parents with more opportuni-
ties to use effective language inputs, ultimately supporting 
language development in high-risk populations.
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Given the societal barriers that impair overall quality of life for people with disabilities and prevalence of mental health problems 
among neurodivergent populations, this study sought to explore whether feelings of belonging, perceived social support and well-
being differ between neurodivergent and neurotypical individuals. The present study aimed to build on previous work by examining 
these factors through an intersectionality lens, focusing on those with intersecting marginalized identities of race and ethnicity, 
immigrant status, and / or sexual and gender identities.  Participants (n = 169, 39% neurodivergent) completed an online survey 
focused on well-being, perceived social support, and feelings of belonging, as well as discrimination and loneliness. Those who 
identified as neurodivergent reported greater feelings of loneliness but similar perceived well-being, social support, feelings of 
belonging, and discrimination as neurotypical participants. Future research should aim to examine intersecting identities further, as 
this was not possible in the present study given the lack of diversity in the sample. These findings contribute to the currently limited 
literature focused on well-being among neurodivergent populations, and add further weight to a more positive narrative regarding 
the experiences of neurodivergent adults. 

Key words: intersectionality, autistic, ADHD, neurodivergent, discrimination, identity, supports, barriers

Experiences of Neurodiversity: Belonging, Social Support and Experiences of Neurodiversity: Belonging, Social Support and 
Well-BeingWell-Being
	 Neurodiversity is defined as the natural variation and diver-
sity in human minds (Walker, 2014). Those described as neuro-
divergent typically include those with diagnoses of autism, at-
tention deficit hyperactivity disorder (ADHD), and/or learning 
disabilities (Morris-Rosendahl & Crocq, 2020). In the US, around 
1 in 36 children are estimated to be autistic (Maenner et al., 
2023), around 10.5% of children have an ADHD diagnosis (Sta-
ley et al., 2023), and around 1.7% report having a learning dis-
ability (Cortiella & Horowitz, 2014). The neurodiversity move-
ment seeks to celebrate neurological differences as strengths 
rather than deficits (Kapp et al., 2013). Proponents of the neu-
rodiversity movement argue the importance of recognizing 
these differences in order to support neurodivergent popula-
tions living in a neurotypical society, and promote motivation 
to seek support. Recognizing that neurodivergent individuals 

also embrace other identities, including race, ethnicity, gen-
der identity, and others, is increasingly understood as critical 
to gaining a full perspective of neurodivergent experiences 
(Cohen et al., 2022).
Intersectionality, rooted in feminist theory, is the understand-
ing that different aspects of identity are interconnected and 
can lead to unique struggles, discrimination, and experiences 
(Bowleg, 2012). These challenges are understood to not be sim-
ply additive, but rather compound and exacerbate one another 
(Crenshaw, 1989). Intersectionality is woven into the neurodi-
versity paradigm (Strand, 2017); living in a world designed for 
neurotypical people, challenges faced by neurodivergent peo-
ple are contextual, based on the situation in which they are 
living and experiencing (Robertson, 2010). 
	 There is a lack of research and understanding of the inter-
action between neurodiversity and intersectional identities. 
Much of the research on autism continues to focus on white, 
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Western males, leading to Black autistic people being under-
represented within the research literature (Malone et al., 2022). 
Research focused on neurodivergent children of immigrants 
is limited as well, focusing more on epidemiology, access to 
health care, and receiving interventions rather than on lived 
experiences (Schmengler et al., 2021; Morinaga et al., 2020). 
Previous research has suggested that the prevalence of au-
tism and ADHD are higher in children of immigrant and ref-
ugee parents (Abdullahi et al., 2017; Kawa et al., 2017). Yet, 
children of immigrant background and of ethnic minorities 
are underdiagnosed (Begeer et al., 2009), and tend to be di-
agnosed later than US-born children (Hall-Lande et al., 2021; 
Valicenti-McDermott et al., 2012). 
	 It is also important to consider the intersection of sex-
uality and gender identity with neurodiversity. Autistic in-
dividuals are more likely to identify as a member of the 
LGBTQ+ community and one in seven autistic women and 
one in 20 autistic men report being attracted to someone 
of the same sex (Dewinter et al., 2017). In addition, 22% of 
female participants and 8% of male participants assigned 
these genders at birth reported some gender non-conform-
ing feelings (Dewinter et al., 2017). Miller et al. (2020) argue 
that neurodivergent people may differ in their conceptu-
alization and internalization of ideas considered norma-
tive regarding gender and sexuality. In a population based 
study of 47,000 people in Sweden, Rudolph et al. (2018) 
found that a lower proportion of people who scored high 
on an AQ-10 autism assessment tool identified as hetero-
sexual. Autistic individuals are also more diverse in their 
gender identities than the wider population (George & 
Stokes, 2017), and this is without considering those who 
have not yet been diagnosed with autism, or come out as 
LGBTQ+, meaning that this could be even higher. 
	
Feelings of Belonging, Social Support and Well-Being Feelings of Belonging, Social Support and Well-Being 
	 In multicultural societies like America, children often de-
velop tSocial support, feelings of acceptance, and feelings of 
belonging have been identified as key to well-being, as well 
as being associated with support seeking behaviors, indirectly 
acting on mental health and well-being outcomes (Gopalan 
& Brady, 2020). In a national study of college students in the 
US, sense of belonging was found to be positively associated 
with use of campus services and self-reported mental health 
(Gopalan & Brady, 2020). Those with marginalized identities 
experienced more difficulty feeling accepted and building a 
sense of belonging, with subsequent negative impacts on 
well-being (Gopalan & Brady, 2020). 
	 The associations between feelings of acceptance and be-
longing and well-being and mental health outcomes have 
also been identified in neurodivergent populations. Anxiety 
and depression, which are prevalent among neurodivergent 
populations (Accardo et al., 2024; Riedelbauch et al., 2024), 
also correlate with negative well being and autistic and ADHD 
traits (Garcha & Smith, 2023). Feelings of acceptance and be-
longing could potentially buffer these interactions. In a study 

which conducted interviews with autistic people, participants 
identified the benefits of autistic community connectedness 
as increased self-esteem and a sense of community not expe-
rienced elsewhere, with lack of connectedness being linked 
to ambivalence with an autistic identity and/or feelings of in-
ternalized stigma (Botha et al., 2022). It is therefore important 
to further understand feelings of acceptance and belonging 
in neurodivergent populations, in order to enhance the pro-
motion of these feelings.
	 One way to understand feelings of acceptance and be-
longing within neurodivergent populations involves de-
veloping a greater understanding of the double empathy 
problem (Milton, 2012). The double empathy problem high-
lights challenges that may occur when people from differ-
ent backgrounds interact with one another. Central to this 
concept is the understanding that communication break-
downs involve all people in the communicative exchange. 
This concept has recently become popularized within the 
autistic community (Milton et al., 2022). It becomes espe-
cially important when considering autistic people who are 
members of other minoritized groups.
	 Loneliness has also been shown to be higher in autistic 
populations, and perceived social support may be a protec-
tive factor of loneliness in autistic adolescent boys (Lasgaard 
et al., 2010). Social support is also associated with quality of 
life in autistic adults (Bishop-Fitzpatrick et al., 2018); autistic 
people report lower perceived social support than individu-
als with ADHD and neurotypical controls (Alvarez-Fernandez, 
2017). More practical, tangible social support has a negative 
association with depression, potentially acting as an indirect 
protective factor against suicidality in autistic individuals (Hed-
ley et al., 2017). Interviews with autistic young adults in the 
UK explored access to support (Davies et al., 2024). Support 
groups were recognized as helpful in making friends, devel-
oping a sense of belonging, and developing coping strategies. 
In terms of support from professionals and well-being, autistic 
young people have reported feeling misunderstood by men-
tal health professionals (Davies et al., 2024), and cultural dif-
ferences can exacerbate this (Kim et al., 2023). The double em-
pathy problem explains miscommunications between autistic 
and non-autistic people as due to a mismatch in perspectives 
and communication (Milton, 2012); in healthcare settings a tri-
ple empathy problem could arise due to communication differ-
ences between healthcare professionals and non-healthcare 
professionals (Shaw et al., 2024). There are health disparities 
between autistic and nonautistic populations, and autistic pa-
tients should be taken seriously by healthcare professionals 
(Stanford, n.d.) in order to support their health and well-be-
ing. In understanding the support that professionals give, it 
is important to explore feelings of social support and well-be-
ing across different populations.
	 This study seeks to explore feelings of belonging, social 
support and well-being and how these experiences differ be-
tween neurodivergent and neurotypical individuals, and in par-
ticular, those with intersecting identities. While previous work 
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has looked at belonging (Pesonen et al., 2015), perceived so-
cial support (Alvarez‐Fernandez, et al., 2017), and well-being 
(Danker et al., 2019), this study looks at these experiences to-
gether and takes a broader perspective of the experiences of 
neurodivergent individuals through a lens of intersectional-
ity. It is hypothesized that the experiences of neurodivergent 
individuals are less positive compared to their neurotypical 
counterparts, particularly amongst those with intersecting 
identities. This study aims  to contribute to the currently lim-
ited literature focused on intersectionality and neurodiversity, 
and specifically to identify particularly vulnerable groups who 
could benefit from greater support and outreach.

MethodMethod

ParticipantsParticipants	
	 A sample of 170 participants was obtained. The ma-
jority of participants were between the ages of 18 and 21 
(78.90%, n = 86). Most participants identified as either a 
cisgender male or cisgender female (90.53%, n = 153). 
Around 45% identified as non-white. Over 30% of the sam-
ple reported a sexual orientation other than heterosexual 
(30.95%, n = 53). Over 90% of participants reported hav-
ing been born in the United States. (91.72%, n =155). With 
regards to neurodivergence, 66 participants (39.05%) re-
ported being neurodivergent. Being neurodivergent was 
measured through self-report where participants indicated 
whether or not their day to day life was affected by neu-
rodivergence, which allowed inclusion of those without a 
formal diagnosis. Additional information regarding de-
mographic information is reported in Table 1. The aver-
age age of the participants utilized was 26.9 years old. In 
regards to gender, 41.5% were Female, 56.4% were Male, 
and 2.1% were Non-Binary (Figure 1). In regards to race 
and ethnicity, participants in this study were composed of 
the following; 53.1% European American/Caucasian, 24.1% 
Asian/Pacific Islander, 9.7% Latinx, 6.2% African American/
Black, 2.1% Middle Eastern, 4.6% other (Figure 1). Partic-
ipants' generational status consisted of: 10.7% first gen-
erational status, 31.6% second generational status, 12.2% 
third generational status, 9.2% fourth generational status, 
36.3% fifth generational status (Figure 1).

Figure 1
Demographic Information (N=169)
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	 Opportunity sampling was used to recruit partici-
pants, through the email listserv for the Center for Au-
tism Research and Education at the host university. Po-
tential participants contacted the research team and were 
screened for eligibility: aged 18 years or older and resid-
ing in the U.S. A link to the online Qualtrics questionnaire 
was emailed to those eligible. Participants were entered 
into a raffle for a $50 gift card as an incentive to partici-
pate. Participants were also recruited through the univer-
sity research participant pool where they earned course 
credit for their participation. 59% of the sample were re-
cruited this way. University students accessed the survey 
through an online participant pool management system, 
Sona-Systems (sona-systems.com). Following survey com-
pletion they received one of ten required research cred-
its for their introductory Psychology course. All aspects of 
the study were performed in accordance with the Institu-
tional Review Board of the university following ethical ap-
proval (IRB approval code: 24-171-HIL).

MeasuresMeasures
	 Participants completed an online survey via Qualtrics 
platform, which consisted of seven question areas. The first 
section covered demographic questions including age, gen-
der identity, race/ethnicity, immigrant status, neurologi-
cal conditions and diagnoses, etc. The demographics sec-
tion was always presented first. The remaining six survey 
sections consisted of self-report measures of sense of be-
longing, social support, and well-being, as well as every-
day discrimination and loneliness. Each of these sections 
were presented randomly to counteract order effects. 

Sense of Belonging Instrument (SOBI) Sense of Belonging Instrument (SOBI) 
	 The SOBI measure consists of two sub scales; the Psy-
chological Sense of Belonging (SOBI-P) which contains 
eighteen items, and the Antecedents to Sense of Belong-
ing (SOBI-A) which contains nine items. Both sub instru-
ments utilize a 4-point Likert scale. Participants answer each 

question by choosing a response ranging from 1 (strongly 
disagree) to 4 (strongly agree) (Hagerty & Patusky, 1995). 
The purpose of the SOBI-P is to measure an individual's 
subjective perception of belonging in relation to other 
groups, environments, and organizations (Hagerty & Pa-
tusky, 1995). The purpose of SOBI-A is to measure precur-
sors to a sense of belonging. Content validity was estab-
lished through a panel review by experts, and construct 
validity was supported by factor analysis and correlations 
with related constructs (Hagerty & Patusky, 1995).

Multidimensional Scale of Perceived Social Support Multidimensional Scale of Perceived Social Support 
(MSPSS)(MSPSS)
	 The MSPSS is a twelve item self-report instrument that 
measures perceived social support across three areas: fam-
ily, friends, and significant others. Each group of four items 
corresponds to each of its subscales. Participants respond 
to each item using a 7-point Likert scale, where responses 
range from 1 (Very Strongly Disagree) to 7 (Very Strongly 
Agree). The MSPSS measures an individual's perception 
of support from their different social networks (Zimet et 
al., 1988). Internal validity is supported by high Cronbach 
alpha values, 0.91 for the scale as a whole, which depict 
consistent measurement (Zimet et al., 1988). validity (Kes-
sler et al., 2002). Moreover, this measure has been vali-
dated with diverse groups, such as Australian, French, and 
Chinese populations (Furukawa et al., 2003; Arnaud et al., 
2010, Chan et al., 2014). Additionally, it is unidimensional 
and holds high predictive validity (Smout, 2019). Particu-
larly, it has been effectively utilized as a predictive factor 
for mental disorders and symptoms such as depression 
(Smout, 2019).
 
Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS)Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS)
	  The WEMWBS is a self-report survey that measures 
mental well-being through assessment of emotional and 
psychological aspects like feeling capable, positive emo-
tions. These aspects can more generally be split into two 
areas hedonic, the subjective feeling of being happy and 
life satisfaction, and eudaimonic, or self-efficacy (Tennant 
et al., 2007). Individuals rate their experiences over the 
past two weeks on a 5-point Likert scale, from 1 (none of 
the time) to 5 (all of the time). Higher scores reflect more 
positive mental well-being. WEMWBS internal consistency 
is supported by Cronbach's Alpha (0.91). Test-retest reli-
ability is also high (0.83). Validity is further supported by 
strong correlations with existing measures like the WHO-5 
Well-Being Index (Tennant et al., 2007).

Everyday Discrimination Scale Everyday Discrimination Scale 
	 The Everyday Discrimination Scale measures the fre-
quency of routine experiences of unfair treatment in daily 
life (Sternthal et al., 2011). More specifically, this scale fo-
cuses on more subtle, ongoing forms of discrimination 
rather than major events of discrimination. Individuals use 
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a 6-point Likert scale, ranging from 1 (Almost every day) to 
6 (Never) to rate their experiences (Williams et al., 1997). 
The scale consists of 9 items that ask individuals how often 
they experience various forms of mistreatment in their day-
to-day lives. For example, being treated with less courtesy 
or respect, receiving poorer service than others, and being 
threatened or harassed (Williams et al., 1997). The scale 
demonstrates excellent psychometric properties across 
many populations. It has shown high internal consistency, 
which is supported by Cronbach's alpha ranging from 0.84 
to 0.91 (Williams et al., 1997). The scale shows good con-
struct validity, correlating with measures of psychological 
distress, physical health outcomes, and other discrimina-
tion-related constructs.

UCLA Loneliness Scale v3 UCLA Loneliness Scale v3 
	 The UCLA Loneliness Scale measures subjective feel-
ings of loneliness and social isolation. It is a twenty item 
self-report survey that assesses how often individuals feel 
lonely, using a 4-point Likert scale ranging from 1 (Never) 
to 4 (Always). Higher scores indicate greater levels of lone-
liness (Russell, 1996).  Construct validity is supported by 
excellent correlations with other loneliness scales like the 
NYU Loneliness Scale, and negative correlations with mea-
sures of social support (Russell, 1996). 

Throughout the survey four attention check questions were 
included, yielding around two attention checks for every 
five minutes of survey response (Muszyński, 2023). Infre-
quency/frequency items were selected as attention checks 
where any attentive respondent should select a predicted 
response (Kay & Saucier, 2023), e.g. “I like to spend my 
time with people who are nice to me.”; “I have never cried.” 
One attentional check question was a repeated question 
and participants who responded differently the second 
time were noted. These attention checks were selected 
to screen out participants who were not paying attention 
while reducing “spillover” effects of participants respond-
ing negatively to attention check questions (Muszyński, 
2023). In addition, participants who took less than 50% of 
the average time to complete the survey were carefully ex-
amined and removed if they failed the attention checks or 
had a significant amount of missing data. These screening 
procedures resulted in removing thirteen participants. The 
survey took an average of around 12 minutes to complete.

ResultsResults

	 Linear regression models were created to examine cor-
relations between age, gender, sexual orientation, race/
ethnicity, place of birth, and neurodivergence on mea-
sures of belonging, social support, and well-being, as well 
as loneliness and discrimination. Scores on each of the 
measures were the outcome variables in this study. Age 
was used as a control variable due to the possible effects 

it had on each of the measures. Given that most partici-
pants were between the ages of 18 and 21, it is reason-
able to infer a person’s feelings of belonging, social sup-
port and well-being could be affected significantly due to 
the number of changes that often occur during this stage 
of life, for example moving out of family homes, or to uni-
versity (Nielsen et al., 2023; Burke et al., 2016). Race/eth-
nicity was used as a control variable due to the increased 
rates of discrimination people of color face (Matos et al., 
2024). Each of the regression models shown are consid-
ered additive models.
        Sexuality, place of birth, and being affected by neuro-
divergence were the predictor variables in this study. Re-
gression models were conducted using one or a combina-
tion of the predictor variables to examine their effects on 
each of the outcome variables. Each of these models was 
compared using Bayesian Information Criterion (BIC). The 
full models with the predictor and control variables are 
displayed due to being the strongest models for explain-
ing scores on each of the outcome variables. Models ex-
amining the intersection of being affected by neurodiver-
gence with gender identity, with sexuality, and with race/
ethnicity were also generated. However, these models are 
not displayed due to being significantly weaker and less 
parsimonious than their counterparts that did not con-
tain the intersections, as evidenced by significantly higher 
BIC scores in models that examined the intersection along 
with only one correlation between one interaction and the 
outcome variable in one model being statistically signif-
icant. All models had a significance threshold of p < .05.

Sense of Belonging Instrument - PsychologicalSense of Belonging Instrument - Psychological
	 In Table 2, the beta coefficient (B0) represents the av-
erage composite score on the SOBI-P for those who were 
18 years old, non-cisgender males, non-heterosexual, and 
white. According to Table 2, the average score on the SO-
BI-P for those who fit the above criteria was 26.22. When 
it comes to age, keeping all other variables constant, as 
the age of the participant increased by one year, SOBI-P 
scores increased by .36 (B1). Keeping all other variables 
constant, those who identified as cisgender males scored 
6.83 points higher on the SOBI-P than those who did not 
identify as cisgender males (B2), indicating a lower sense 
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Sense of Belonging Instrument - AntecedentSense of Belonging Instrument - Antecedent
	 The average score on the SOBI-A for 18-year old white, 
cisgender, heterosexual males was 29.14. Unlike on the 
SOBI-P, age and gender identity did not significantly af-
fect scores on the SOBI-A. However, sexuality (B3) did sig-
nificantly affect SOBI-A scores, with those identifying as 
straight scoring 1.82 points higher (indicating lower sense 
of belonging) than those who did not identify as hetero-
sexual, controlling for all other variables. As with the SO-
BI-P, place of birth and neurodivergence did not affect 
scores on the SOBI-P based upon this model. The model 
predicting SOBI-A scores was not as strong as the model 
predicting SOBI-P scores, as evidenced by the lower ad-
justed r-square and non-significant F statistic. Results from 
Table 3 should be interpreted with this discrepancy in mind.

Table 3Table 3
Regression Model Predicting SOBI-A Scores Based on De-
mographic Information and Diagnosed Neurodivergence 
(N = 97)

Multidimensional Scale of Perceived Social Support Multidimensional Scale of Perceived Social Support 
(MSPSS)(MSPSS)
	 The average score on the MSPSS for 18-year old white, 
cisgender, heterosexual males was 67.78. Age and gender 
identity did not significantly affect scores on this measure. 
However, sexuality (B3) significantly affected scores on this 
measure. Those who identified as straight scored 10.17 
points higher than those who did not identify as straight, 

controlling for all other variables. As with the previous mea-
sures, place of birth and neurodivergence did not affect 
scores based upon this model. The model for the MSPSS, 
as seen in Table 4, is considered strong, as evidenced by 
the adjusted r-square and significant F statistic.

Table 4Table 4

Regression Model Predicting MSPSS Scores Based on De-
mographic Information and Diagnosed Neurodivergence 
(N = 97)
Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS)Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS)
	 The average score on the WEMWBS for 18-year old 
white, cisgender, heterosexual males was 23.77. Age, gen-
der identity, and sexuality did not significantly affect scores 
on this measure. As with the previous measures, place of 
birth and neurodivergence did not affect scores based 
upon this model. However, the low adjusted r-square and 
non-significant F statistic must be noted when interpret-
ing the results on Table 5. Results from Table 5 should be 
interpreted with this discrepancy in mind.
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Table 5Table 5
Regression Model Predicting WEMWBS Scores Based on 
Demographic Information and Diagnosed Neurodiver-
gence (N = 98)
Everyday Discrimination ScaleEveryday Discrimination Scale
	 The average score on the Everyday Discrimination Scale 
for 18-year old white, cisgender, heterosexual males was 
43.82. Age and gender identity did not significantly affect 
scores on this measure. However, sexuality (B3) did signifi-
cantly affect scores on this measure, with those identifying 
as straight scoring 2.91 points lower than those who did 
not identify as heterosexual, controlling for all other vari-
ables. On the Everyday Discrimination Scale, lower scores 
signify higher levels of discrimination. As with the previ-
ous two measures, place of birth and neurodivergence did 
not affect scores based upon this model. The model for 
the Everyday Discrimination Scale, as seen in Table 6, is 
considered strong, as evidenced by the adjusted r-square 
and significant F statistic.

Table 6Table 6
Regression Model Predicting Everyday Discrimination Scale 
Scores Based on Demographic Information and Diagnosed 
Neurodivergence (N = 99)

UCLA Loneliness ScaleUCLA Loneliness Scale
	 The average score on the UCLA Loneliness Scale for 18-
year old white, cisgender, heterosexual males was 33.52. 
Age did not significantly affect scores on this measure. 
However, gender identity (B2) and sexuality (B3) signifi-
cantly affected scores on this measure. Those who identi-
fied as a cisgender male scored 7.23 higher on this measure 

than those who did not identify as a cisgender male, con-
trolling for all other variables. Those who identified as 
straight scored 8.81 points lower than those who did not 
identify as straight, controlling for all other variables. As 
with the previous measures, place of birth did not affect 
scores based upon this model. However, being affected by 
neurodivergence did affect scores on this measure, with 
those who reported being affected by neurodivergence 
scoring 4.92 points higher than those who did not, indi-
cating greater loneliness. The model for the UCLA Loneli-
ness Scale, as seen in Table 7, is considered strong, as evi-

denced by the adjusted r-square and significant F statistic.

Table 7Table 7
 Regression Model Predicting UCLA Loneliness Scores 
Based on Demographic Information and Diagnosed Neu-
rodivergence (N = 97)

DiscussionDiscussion
 

	 This study explored feelings of belonging, social sup-
port and well-being and how these experiences differed 
between neurodivergent and neurotypical individuals, par-
ticularly those with intersecting identities. As hypothe-
sized the findings showed greater feelings of loneliness 
among neurodivergent participants, but did not find sig-
nificant differences on the other measures including sense 
of belonging, social support, discrimination and well-be-
ing. Intersectionality, or identifying with multiple margin-
alized groups, was not found to be a significant factor. 
This was an unexpected finding, and could be due to the 
sample distribution; the majority of the sample identified 
as white and cisgender, with around 30% identifying as 
LGBTQ+ and 8.28% reporting as not having been born in 
the United States. 
	 The finding of greater feelings of loneliness amongst 
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neurodivergent participants is reflected by previous litera-
ture, and these feelings of loneliness have been associated 
with mental health problems (Lasgaard et al., 2010; Ee et 
al., 2019; Jong et al., 2024). Previous research has shown 
higher levels of mental health challenges among those 
with ADHD (Hargitai et al., 2023; Yoshimasu et al., 2018), 
autism (Simonoff et al., 2008; Lai et al., 2019), and learning 
disabilities (Aro et al., 2018). Increased feelings of loneli-
ness could be due to barriers imposed in the environment 
rather than factors intrinsic to neurodiversity itself. This is 
in line with efforts from the neurodiversity movement to 
shift perspectives away from a deficit model and closer to 
the social model of disability (Oliver, 2013) which argues 
that disability is caused by environmental obstacles, includ-
ing attitudes and perspectives of others. Milton’s (2012) 
theory of the double empathy problem argues that mis-
understandings between autistic and non-autistic people 
are due to differences in communication, in that autistic 
people struggle to communicate with non-autistic people 
and vice versa, thereby, the ‘deficits’ associated with autism 
are a product of the situation. The misconceptions of au-
tism held by neurotypical people have been theorized to 
contribute to low self esteem and negative mental health 
outcomes through thwarted belongingness, camouflaging 
and masking (Cook et al., 2021), and these misconceptions 
and differences in communication may be what underpins 
the increased levels of loneliness amongst neurodivergent 
people. Although research has shown that autistic com-
munity connectedness does not moderate the negative re-
lationship between masking and well-being (Cage et al., 
2022), there should still be a priority of creating a safe and 
accepting society whereby autistic people can be authenti-
cally themselves without masking. Autistic adults who view 
their autism as neurodiversity rather than a deficit tend to 
have higher self-esteem (Ferenc et al., 2023). Listening to 
the voices of neurodivergent individuals will help increase 
acceptance and the freedom to be authentic, and focus-
ing on the priorities of neurodivergent individuals them-
selves in research is also critical for ensuring findings are 
meaningful to the neurodivergent population. Calls for 
centering the lived experience of neurodivergent individ-
uals in research about them have grown (Botha & Gilles-
pie-Lynch, 2022; Pellicano & den Houting, 2022), as well 
as the importance of including neurodivergent research-
ers in studies focused on their experiences, and the pres-
ent study includes a neurodivergent co-author.
	 The lack of difference between the neurodivergent and 
neurotypical participants on measures of belonging, so-
cial support, discrimination and well-being may speak to 
the current challenges that youth from all demographic 
groups are experiencing. A link has been established be-
tween loneliness and depression and psychological distress 
in men (Lear & Dorstyn, 2024). For white men specifically, 
previous research has shown them to be more prone to 
depression than black men or women of any race (Assari 

& Lankarani, 2016), and more likely to report daily feel-
ings of anxiety or depression than black or Hispanic men 
(Blumberg et al., 2015). They are also more likely to die by 
suicide (Larsen et al., 2024). Relatedly, cisgender males in 
the sample reported lower sense of belonging and greater 
loneliness than non-cisgender males. 
	 Those who identified as straight reported a higher 
sense of belonging and placed greater value and impor-
tance on belonging (as indicated on the SOBI-A). They also 
reported less loneliness and less experiences of discrimi-
nation than the non-straight participants. However, they 
reported lower levels of perceived social support, which 
relates to the greater loneliness reported by the cisgen-
der males. A potential explanation could be that the non-
straight participants were able to connect and identity with 
the LGBTQ+ community and their “chosen family”, known 
to be a significant source of support (Jackson Levin et al., 
2020; Hailey et al., 2020). Further research is necessary 
to fully explain the lower sense of belonging and greater 
loneliness reported by cisgender males, and lower levels 
of social support perceived among straight males. 
	 The lack of difference between the neurodivergent 
and neurotypical participants on measures of belonging, 
social support, discrimination and well-being may also 
reflect the neurodivergent sample, many of whom were 
college students. To maintain success in a college environ-
ment these participants have likely developed numerous 
coping mechanisms to manage academic and non-aca-
demic challenges they may experience. Students with ADHD 
for example often develop strategies that allow them to 
maintain academic success such as setting alarms and re-
minders, scheduling, being accountable, and removing dis-
tractions (Meaux et al., 2009). A college environment pro-
vides a sense of group identity and community that may 
foster feelings of belonging and social support (Benson 
& Whitson, 2022; Samadieh & Rezaei, 2024; McKenney et 
al., 2024). More recent research has also shown that autis-
tic students maintain high academic achievement, particu-
larly those who are motivated and have a positive self-im-
age (Johnson et al., 2023). It is also worth noting that the 
measure of being neurodivergent was a self-report mea-
sure of whether or not their day-to-day life is affected by 
being neurodivergent. A more accurate measure would 
have asked participants to provide evidence of a formal 
diagnosis of a neurodivergent condition. However, we in-
tended to include individuals who may not have a formal 
diagnosis. Support in college has been increasing as per-
spectives among administration shift away from ableism 
and towards a more inclusive, neurodiversity affirming ap-
proach. Autistic college students who receive peer mentor-
ing often improve communication and executive function-
ing skills (Locke et al., 2024), a potential barrier to college 
success for many neurodivergent students (Hillier et al., 
2021; Anderson & Butt, 2017). They also better understand 
how to access supports and how to meet people (Hillier 
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et al., 2019). Some studies have shown similar grade point 
averages and rates of degree completion between autistic 
students, students with ADHD/ADD, and learning disabil-
ities, and students without disabilities (Bakker et al., 2023; 
Myrvold et al., 2021).
	 Further, the findings that neurodivergent and neurotyp-
ical individuals respond similarly to measures of belonging, 
social support, discrimination and well being help dispel 
negative, deficit focused, perspectives towards neurodiver-
sity. These findings also relate to previous work examining 
adult outcomes among neurodivergent populations which 
has highlighted quality of life, arguably a critical indicator 
(White et al., 2023), as similar across neurodivergent and 
neurotypical populations. Increasing understanding and 
recognition of neurodiversity, and the focus on strengths 
highlighted by advocates within the neurodiversity move-
ment, has helped shift societal attitudes towards a more 
positive and optimistic view, and these findings contrib-
ute to this movement.

Limitations and Future DirectionsLimitations and Future Directions
	 While the current findings are unique in the focus on 
belonging, social support and well-being among neuro-
divergent and neurotypical populations, there are some 
limitations that should be taken into account. Firstly, it 
was not possible to fully explore these experiences within 
the context of intersectionality due to the sample mostly 
identifying as cisgender, straight, and white. Future work 
will need to build on these findings by recruiting a more 
diverse sample where the significance of various identi-
ties can be more clearly elucidated. In addition, intersec-
tionality was examined using broad demographic identi-
fiers (race, immigration status, sexuality, gender identity) 
whereas in reality people’s co-occurring identities are far 
more complex (Tatum, 2000), and influenced by current 
situations and previous experiences. Further, our sense 
of identity might be fluid depending on who we are in-
teracting with and how they perceive us, what we are en-
gaged in doing, social and political contexts, and many 
other factors (Tatum, 2000). Healthcare, education, gov-
ernment, and social service providers need to consider a 
much wider range of services, as well as impediments to 
accessing those supports and services, depending upon 
how the characteristics of co-occurring identities intersect. 
	 Finally, it may also be beneficial to follow up on these 
findings using qualitative approaches, such as individual 
interviews or focus groups, which would allow a more de-
tailed analysis regarding the impact of intersecting iden-
tities and well-being, sense of belonging, and perceived 
social support. Pivotal to this would be ensuring that the re-
search is approached using a constructivist paradigm. Con-
structivism posits that knowledge generates from individu-
als themselves, who construct knowledge based upon their 
lived experiences (Savin-Baden & Major, 2013). As such, 
research using a constructivist paradigm would ensure 

the voices of neurodivergent individuals are central to the 
creation of research questions, approach, analysis and in-
terpretation, as was the case with the present study. Fur-
thermore, the autistic community has been calling for in-
creased community based participatory research (CBPR), 
which often employs a constructivist paradigm. Using a 
CBPR framework could help raise the voices of particu-
larly vulnerable groups and hear from their perspective 
what support would be beneficial for improving quality of 
life and how to most effectively implement such support 
(Strang et al., 2019).
 

ConclusionConclusion
 

	 This study explored feelings of belonging, social sup-
port and well-being and how these experiences differ be-
tween neurodivergent and neurotypical individuals, and in 
particular, those with intersecting identities. These findings 
build on previous work identifying positive outcomes for 
neurodivergent adults, and future research should further 
explore discussions around intersectionality. The sample 
reported similar feelings of belonging and perceived so-
cial support as neurotypical participants, as well as well-be-
ing and experiences of discrimination, however neurodi-
vergent participants reported higher levels of loneliness. It 
is hoped these positive findings contribute to the refram-
ing of neurodiversity and disability more broadly and help 
shift momentum away from using an ableist lens grounded 
in medical model philosophy to interpret the neurodiver-
gent experience.
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