Influence of schematic functioning on emotional stress and cognition: a scoping review


Abstract
Introduction: Stress is a natural mechanism of the organism when faced with situations of suffering(Crosswell & Lockwood, 2020). Under normal conditions, stress response shows deactivation, when the stimulus is no longer present. Chronic stress is related to lasting changes in the brain and can contribute to the manifestation of different mental pathologies, mainly in childhood and adolescence. Psychological functioning is directly related to stress, it can be inferred that each person understands a situation as stressful or not, according to their psychic construction.  Methodology: For this study, it was decided to achieve a scoping review with the purpose of compiling and analyzing the knowledge disclosed about the relationship of schematic modes with stress and functions cognitive skills. Results: By the end of research, nine articles were found that had at least two of three variables necessary to answer the research question, one talking about cognition and schema therapy, four research about stress and schema therapy and four were saying about schema therapy, cognition and stress. Discussion: In general, there were more studies talking about early maladaptive schemas than schema modes, a hypothesis may relate to the clinical value function of the patient schematic functioning.   Conclusion: Most of this scoping review’s studies do not make a connection with clinical practice and discuss the biological perspective of stress neither, such as the HPA axis and glucocorticoids in depth. It is important that more research can be done about the correlation between schemas therapy and biological stress for more understanding of this phenomenon. 
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RESUMO 
Introdução: O estresse é um mecanismo natural do organismo quando confrontado com situações de sofrimento. Em condições normais, a resposta ao estresse é desativada quando o estímulo não está mais presente. O estresse crônico está relacionado a alterações duradouras no cérebro e pode contribuir para a manifestação de diferentes patologias mentais, principalmente na infância e na adolescência. O funcionamento psicológico está diretamente relacionado ao estresse, podendo-se inferir que cada pessoa entende uma situação como estressante ou não, de acordo com sua construção psíquica.  Metodologia: Para este estudo, optou-se por realizar uma revisão de escopo com o objetivo de compilar e analisar o conhecimento divulgado sobre a relação dos modos esquemáticos com o estresse e as habilidades cognitivas funcionais. Resultados: Ao final da pesquisa, foram encontrados nove artigos que apresentavam pelo menos duas das três variáveis necessárias para responder à pergunta da pesquisa, sendo que um falava sobre cognição e terapia de esquemas, quatro pesquisavam sobre estresse e terapia de esquemas e quatro falavam sobre terapia de esquemas, cognição e estresse. Discussão: Em geral, havia mais estudos falando sobre esquemas mal-adaptativos precoces do que sobre modos esquemáticos, uma hipótese que pode estar relacionada à função de valor clínico do funcionamento esquemático do paciente.   Conclusão: A maioria dos estudos dessa revisão de escopo não faz uma conexão com a prática clínica e nem discute a perspectiva biológica do estresse, como o eixo HPA e os glicocorticoides em profundidade. É importante que mais pesquisas possam ser feitas sobre a correlação entre a terapia de esquemas e o estresse biológico para uma melhor compreensão desse fenômeno.
Palavras-chave
[image: ]estresse, cognição, terapia dos esquemas, percepção do estresse, estresse emocional
Influência do funcionamento esquemático no estresse emocional e na cognição: uma revisão de escopo

Introduction
[bookmark: _Hlk149568709]Stress is understood as an individual's reaction to an event that is interpreted as challenging or frightening. It manifests itself in the physical, psychological and hormonal spheres (Eltink & Nunes, 2020; Laceulle et al., 2015). Stress is a natural mechanism of the organism when faced with situations of suffering (Crosswell & Lockwood, 2020). Under normal conditions, the stress response shows deactivation, when the stimulus is no longer present, this happens through an inhibitory feedback mechanism that is controlled by the levels of stress hormones in the circulation, however, when the level of hormones remains elevated for over a long period of time, the central nervous system (CNS) can be cumulatively damaged by exposure, as a result of chronic stress (de Araújo Costa Folha et al., 2017; Romeo, 2017).
The connection between the autonomous system and the hypothalamic-pituitary-adrenal axis (HPA), also called the hypothalamic-pituitary-adrenal axis (HHS) (Lima, 2018) has a great influence on the control of the stress level of individuals (Gordis et al., 2006; Laceulle et al., 2015). The physiological response to stress is related to two main mechanisms: activation of the HPA axis and balance of the Sympathetic (SNS) and Parasympathetic (PNS) Neurovegetative Systems. The HPA axis regulates the release of cortisol through the adrenal gland in the face of a stressor. In turn, the SNS and SNP together orchestrate the body's balance (homeostasis) in the face of routine or stressful situations. In this sense, the SNS acts to mobilize the body for fight or flight in the face of a short-term emergency. On the other hand, the SNP acts on long-term goals, such as digestion, immune response, and energy storage (de Araújo Costa Folha et al., 2017; Glenk et al., 2020).
In addition to the psychological factor, as it is a condition that directly affects brain functioning, stress can influence cognitive performance (Bolton & Hattie, 2017; Grassi-Oliveira et al., 2016). Chronic stress is related to lasting changes in the brain and can contribute to the manifestation of different mental pathologies, mainly in childhood and adolescence (de Araújo Costa Folha et al., 2017; Grassi-Oliveira et al., 2016).
There is a negative influence between stress and the development of the medial prefrontal cortex and the orbitofrontal cortex, areas that may be related to executive functions (de Araújo Costa Folha et al., 2017; Ferguson et al., 2021). An example of this occurs in the prefrontal cortex, associated with executive functions, cognition, and memory, which undergoes changes in synaptic connection and axonal myelination. One of the first observed changes occurs in neuronal reorganization, related to the refinement of cognitive and social skills, reward sensitivity and stress responsiveness (Yahfoufi et al., 2020). Individuals are affected differently by different types of social and biological stressors during this critical period of development (Gordis et al., 2006; Yahfoufi et al., 2020). Executive functions are also related to adaptive responsiveness to situations, when EF processing fails, the results can lead to impetuous acts or judgment errors (Nyongesa et al., 2019).
Psychological functioning is directly related to stress, it can be inferred that each person understands a situation as stressful or not, according to their psychic construction. In schema theory, it is possible to verify these different forms of functioning through the schematic modes of everyone (Boyda et al., 2018; Rodrigues Matos, 2018; Sabir Zaman et al., 2021). It is important to point out that, in this theory, it is understood that there are eighteen types of maladaptive schemas that are generally outside of consciousness and are constituted by cognitive, emotional, interpersonal, and behavioral patterns that are self-destructive and resistant to change, which end up causing suffering. significant to the individual (Aalbers et al., 2021; Gusmão et al., 2017; van Wijk-Herbrink et al., 2018). Schematic coping responses are reflected in schematic modes. There are certain notes related to the schematic modes that make them unique, they comprise unique combinations of emotional, cognitive, physiological, and behavioral elements (van Wijk-Herbrink et al., 2018). Schematic modes are related to cognitive beliefs and, consequently, influence the interpretation of experienced events, thus, schematic modes are related to various pathologies such as anxiety and depression, as well as post-traumatic stress disorder (Sabir Zaman et al., 2021).
Stress affects and is affected by the environment and the understanding of each individual's situation, as continuous exposure to stressful and disorganized environmental factors during adolescence can interrupt the healthy process of neurodevelopment and result in lasting changes and, at times, effects on brain function and behavior (Yahfoufi et al., 2020).  Studies on the relationship between schematic functioning and stress and its cognitive consequences are still scarce and little explored, relating their ways of coping with stressful situations through the perspective of neuroscience and schema therapy is unique and innovative.  

Method 
For this study, it was decided to achieve a scoping review with the purpose of compiling and analyzing the knowledge disclosed about the relationship of schematic modes with stress and functions cognitive skills in the public. This type of analysis aims to map and provide a descriptive view of a specific topic through a rigorous and transparent method. A scoping review differs from a systematic review by the reason it requires less deepening on the variables and greater openness to the search for scientific materials on the subject (Arksey & O’Malley, 2005). The reason for choosing the methodology is due to the difficulty of finding studies that relate the three objective variables to make the review.
For the construction of the research question, was used the PICO strategy, which can be used to construct research questions of different natures (Santos et al., 2007). This strategy resulted in the following question: “Does schematic functioning influence the expression and perception of stress and cognitive functions in healthy individuals?”
Searches were performed in the following databases: WEB of Science, PsycNET, LILACS, PubMed, and Scopus. The descriptors “schema therapy and stress and cognition” corresponding to the MeSH/DeCS (Medical Subject Headings/Health Sciences Descriptors). The choice of descriptors was made after several unsuccessful attempts to find academic articles, relating the themes with a combination of other search variables. Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) (PRISMA., 2018) was used to accurately track the process of inclusion and exclusion of studies. Included academic materials that correlated at least two of the three variables studied and academic materials published in English, Portuguese or Spanish. And were excluded studies developed with animal models, studies with a sample composed of participants under 12 years of age, and studies that refer specifically of Post Traumatic Stress Disorder (PTSD).
Both the search and the selection of articles were independently conducted by two researchers. Any disagreement between them was discussed until they reached a consensual decision. A free single-version web review program, Rayyan Qatar Computing Research Institute (Rayyan QCRI) was used, which helped authors to perform their work quickly, easily and accurately (Ouzzani et al., 2016). The research did not limit the results by year of publication, peer-reviewed articles, master theses or dissertations. After excluding replicated articles, books and articles published in languages other than English, Portuguese and Spanish, the summarized result was 189 articles.  By the end of the method there were nine studies selected (Image 1). 
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Results
By the end of research, nine articles were found that had at least two of three variables necessary to answer the research question, one talking about cognition and schema therapy (Ke & Barlas, 2020), four research about stress and schema therapy (Arntz et al., 2005; Gallagher 
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	Title 
	Author
	Publication Date
	Country 
	Language
	Study Design

	1. Emotional, cognitive and physiological correlates of abuse-related stress in borderline and antisocial personality disorder
	Lobbestael, Jill; Arntz, Arnoud
	2010
	Netherland
	English
	Cross-sectional

	2. Thinking about feeling: Using trait emotional intelligence in understanding the associations between early maladaptive schemas and coping styles
	Ke, Tianyuan; Barlas, Joanna
	2020
	United Kingdom
	English
	Cross-sectional

	3. Life Event Stress and Binge Eating Among Adolescents: The Roles of Early Maladaptive Schemas and Impulsivity
	Zhu, Hong; Luo, Xingwei; Cai, Taisheng; He, Jinbo; Lu, Yao; Wu, Siyao
	2016
	China
	English
	Cross-sectional

	4. Specific early maladaptive schemas differentially mediate the relations of emotional and sexual maltreatment to recent life events in youth with depression
	Zheng, Sally; Stewart, Jeremy G.; Bagby, R. Michael; Harkness, Kate L.
	2022
	Canada 
	English
	Cross-sectional

	5. An experimental test of the schema mode model of borderline personality disorder
	Arntz, Arnoud; Klokman, Janet; Sieswerda, Simkje
	2005
	Netherland
	English
	Cross over

	6. An Examination of the Relationship between Early Maladaptive Schemas, Coping, and Emotional Response to Athletic Injury
	Gallagher, Brian V.; Gardner, Frank L.
	2007
	USA 
	English 
	Cross-sectional

	7. Adult Attention Deficit Hyperactivity Disorder Symptoms, Perceived Stress, and Well-Being: The Role of Early Maladaptive Schemata
	Miklósi, Mónika; Máté, Orsolya; Somogyi, Klára; Szabó, Marianna
	2016
	Australia
	English
	Cross-sectional

	8. Consumo de drogas en adolescentes: El papel del estrés, la impulsividad y los esquemas relacionados con la falta de límites
	Calvete, Esther; Estévez, Ana
	2009
	Spain
	Spanish 
	Cross-sectional

	9. Burnout among the employees of health and therapy entities: investigating the role of early maladaptive schemas and mental disorder symptoms
	Khorshidian, Neda; Hashemian, ShervinSadat; Meftagh, SayyedDavood; Najimi, Arash
	2017
	Iran
	English
	Cross-sectional



& Gardner, 2007; Khorshidian et al., 2017; Zheng et al., 2022) and four were saying about schema therapy, cognition and stress (Calvete & Estévez, 2009; Lobbestael & Arntz, 2010; Miklósi et al., 2016; Zhu et al., 2016). Most of the studies have a cross sectional methodology (eight) (Calvete & Estévez, 2009; Gallagher & Gardner, 2007; Ke & Barlas, 2020; Khorshidian et al., 2017; Lobbestael & Arntz, 2010; Miklósi et al., 2016; Zheng et al., 2022; Zhu et al., 2016), and one has a cross over methodology (Arntz et al., 2005). All studies were done with specific populations, four observed clinical population (Arntz et al., 2005; Lobbestael & Arntz, 2010; Miklósi et al., 2016; Zheng et al., 2022), an article studied the relation between ADHD symptoms, maladaptive schemata, perceived stress, and emotional well-being in adults who display subclinical levels of ADHD symptoms (Miklósi et al., 2016) two studies investigated patients diagnosed with Borderline Personality Disorder (BPD) (Arntz et al., 2005; Lobbestael & Arntz, 2010) and Cluster-C Personality Disorder (CLC-PD) (Lobbestael & Arntz, 2010), there was a research that investigate the relationship between different types of childhood abuse and the specific EMS activation in the face of recent events in teenagers with depression (Zheng et al., 2022).  and seventh, eighth and tenth grades of middle and high school (Zhu et al., 2016).
Five studies focused on non clinical samples, between them, there were four with students (Gallagher & Gardner, 2007, 2007; Ke & Barlas, 2020; Zhu et al., 2016), Calvete & Estévez (2009), did the study with participants adolescents who were studying between the first and second year of high school, there were two others papers that did a research study primary and high school students (Zhu et al., 2016) and two studies with university students (Gallagher & Gardner, 2007; Ke & Barlas, 2020). There was one research that observed adults, it was done with employees of administration and therapy departments of a university (Khorshidian et al., 2017).

Relevant finds of the nine studies are discussed by the sample’s characteristics: clinical and non-clinical samples and participant’s age. 

3.1 Emotional, cognitive and physiological correlates of abuse-related stress in borderline and antisocial personality disorder
The study involved 147 participants, including individuals with Borderline Personality Disorder (BPD), individuals with Antissocial Personality Disorder ASPD, individuals with cluster-C personality disorder, and non-patient controls (NpC). Abuse-related stress was induced through a confrontation with an abuse scene from the movie "No child of mine." (Lobbestael & Arntz, 2010) Self-reported affect was assessed using the Profile of Mood States (POMS), and schema modes were measured using an abbreviated version of the Schema Mode Inventory. Psychophysiological indices, such as heart rate, palm sweat gland activity, facial EMG, and blood pressure, were recorded as indirect measures. The Single Category Implicit Association Test (SC-IAT)  was used to measure the implicit association between self and abuse, the severity of childhood trauma was also assessed and tested for its impact on changes in direct or indirect abuse-related reactivity
 Results showed that all groups had a significant increase in negative affect after stress induction. In addition, the group with BPD had a significantly higher increase in maladaptive modes compared to the other groups and a significantly higher increase in the association between self-abuse and self-image than the other groups. The study also showed that individuals with personality disorders had higher levels of maladaptive schemas and childhood abuse compared to the NpC group. There were no significant gender differences in either outcome. The severity of childhood trauma also had an impact on changes in direct or indirect abuse-related reactivity (Lobbestael & Arntz, 2010).

3.2 An experimental test of the schema mode model of borderline personality disorder 
First aimed to empirically test the schema model proposed by Young et al., 2003, comparing through self-report: cognitions behaviors, and feelings of BPD patients with cluster C patients and NpC.  The second objective was to test the hypothesis that when exposed to a film with stressful content, BPD patients would have a higher detached protector mode activation than the other participants. 
The sample consisted of 18 participants with BPD, 18 Cluster C and 18 NpC, all female. The researchers developed a new schema modes questionnaire to assess 7 schematic modes, from this questionnaire, a trait, and a state variation were designed. Stress was induced with a fragment from the same movie as the above study.
The results demonstrated that internal consistencies of the subscales assessing the separate modes were high and the consistent, although substantial, intercorrelations suggested that the scales were sufficiently independent. BPD patients had significantly higher scores on the Detached Protector, Punishing Parent, Angry Child and Abandoned/Abused Child while scoring lowest on the Healthy Adult mode. When exposed to the film fragment, BPD participants had an increase in the Detached Protector mode score (Arntz et al., 2005).

3.3 Specific early maladaptive schemas differentially mediate the relations of emotional and sexual maltreatment to recent life events in youth with depression
Aimed to investigate the relationship between childhood experiences of maltreatment, early maladaptive schemas, and stressful events in youth with depression. The participants consisted of 227 youths aged 12 to 29 years with unipolar depression episodes, the sample was drawn from three previous studies. 
The Beck-II Depression Scale was used to assess depression, while the Young Schema Questionnaire (YSQ-SF) with 75 items was utilized to evaluate early maladaptive schemas. The Childhood Experiences of Care and Abuse scale (CECA) (Bifulco et al., 1994) was employed to measure the quality of parental care and abuse experiences, recent stressful events, were assessed with the Life Events and Difficulties Schedule (LEDS-II). 
Results indicated that severity of childhood emotional maltreatment was associated with higher  EMSs scores on Emotional Deprivation and Subjugation. Severity of sexual maltreatment, on the other hand, was associated with higher scores on Dependence/Incompetence, Abandonment, and Vulnerability to Harm. In addition, Subjugation was related to dependent stressful events in adulthood, whereas Emotional Deprivation showed no significant relationship to dependent stressful events. The results also showed that sexual maltreatment was directly related to dependent stressful events. Furthermore, the Abandonment schema was also directly related to dependent events and acted as a mediator in the relationship between sexual maltreatment and these events. Physical maltreatment was not linked to either dependent or independent events, and the authors made the decision to exclude overall depression severity  as a covariate in their complete models (Zheng et al., 2022).

3.4 Burnout among the employees of health and therapy entities: investigating the role of early maladaptive schemas and mental disorder symptoms
Aimed to determine the link between primary incompatible schemas and symptoms of mental disorders with burnout in administrative and clinical personnel working in the health and medical system. Participants in this cross-sectional study included 300 randomly selected employees of administration and therapy departments of Shiraz University of Medical Sciences in Iran (150 from each department). They used the Maslach Burnout Inventory to examine over depersonalization, involvement, emotional exhaustion, and personal performance ; schemas were assesed with the YSQ-SF (75 items) and the  The Symptom Checklist-revised (SCL-90) to determine the severity and depth of mental disease. The findings demonstrated that early maladaptive schemas and early burnout have a positive and substantial association. The greater presence of early maladaptive schemas in the five domains of schemas are, the more burnout there will be in the three aspects of emotional tiredness, depersonalization, and decline in performance. While the total index and obsessive-compulsive index have mean scores that are higher than those of the other symptoms, aggression and interpersonal sensitivity have mean scores that are lower than those of the other mental disorder symptoms (Khorshidian et al., 2017).

3.5 Life Event Stress and Binge Eating Among Adolescents: The Roles of Early Maladaptive Schemas and Impulsivity
Sought to investigate the mechanisms by which EMSs mediate the link between life event stress and binge eating, as well as the potential role of impulsivity in these mediations. Participants consisted of a total of 2172 elementary and middle school students randomly selected from four schools. The participants were divided into two groups by their BMI: normal/thin and overweight/obese.
The Adolescent Self-Rating Life Events Check List was used to measure the frequency and severity of stressful events in adolescents' lives. To assess theseverity of the adolescents' binge eating over the past six months, the researchers developed a 12-item self-assessment questionnaire. An adapted chinese version of The YSQ-SF was used to assess the EMSs, a Chinese version with 64 items which are divided in 14 subscales, the researchers used the impulsivity subscale (eight items) in neuroticism of the Revised Neuroticism-Extraversion-Openness Personality Inventory to measure levels of impulsivity.
The results showed that binge eating is more common in girls than in boys, in older students, and in overweight/obese students compared to normal/thin weight students. Moreover, periodic binge eating is positively related to life event stress, EMSs, and impulsivity. The research results also indicate that EMSs have a partial mediating effect on the relationship between life event stress and binge eating, and that impulsivity moderates this relationship. However, when impulsivity is low, this relationship is not significant (Zhu et al., 2016).

3.6  Substance use in adolescents: The role of stress, impulsivity, and schemas related to lack of limits
It was constructed a culturally specific instrument to assess drug use among a sample of 2359 middle and high school adolescents students, for the assessment of the presence of stressful life events they used an adapted version of the Adolescent Perceived Events Scales (APES). Cognitive schemas were evaluated using the Short Form of the Schema Questionnaire (SQ-SF), specifically assessing the Insufficient Self-Control and Grandiosity schemas. Impulsivity was asset using Impulsive/Careless Problem-Solving Style, The Revised Problem-Solving Inventory-Short Form (SPSI-R Short Form). According to the regression analysis, drug use was associated with both the number of stressors and the schemas of Grandiosity and Insufficient Self-Control. In addition, there was a significant interaction between impulsive style and the number of stressors, suggesting that the connection between stress and drug use is more pronounced in non-impulsive adolescents. Nonetheless, impulsive style was observed to moderate the relationship between stress and drug use since highly impulsive adolescents demonstrated higher drug use, irrespective of the number of stressors (Calvete & Estévez, 2009).

3.7 Adult Attention Deficit Hyperactivity Disorder Symptoms, Perceived Stress, and Well-Being: The Role of Early Maladaptive Schemata
Authors aimed to explore the relationships between ADHD symptoms, maladaptive schemata, perceived stress, and emotional well-being in 204 nonclinical adults displaying subclinical levels of ADHD symptoms. The Adult ADHD Self-Report Scale (ASRS),  the short form of the Young Schema Questionnaire (YSQ), the Perception of Stress Scale four-item version (PSS4),  and the WHO Well-being Index (WBI-5) were used as instruments to asses ADHD symptoms, the presence of early maladaptive schemas, the perceived stress and the wellbeing respectively. The findings showed that men scored higher than women on the YSQ social isolation and defectiveness/shame, while those with more education reported higher wellbeing overall. According to ASRS, fifteen participants had more than eight positive symptom screens, and they scored significantly higher on each YSQ scale. The YSQ subscales demonstrated statistically significant positive relationships with perceived stress and the severity of adult ADHD symptoms, also having a negative impact on wellbeing, however the effects were minimal. Higher levels of stress and lower levels of wellbeing were linked to more severe ADHD symptoms. In addition, higher maladaptive schemata partially mediated the association between stress and ADHD symptoms (Miklósi et al., 2016).

3.8 Thinking about feeling: Using trait emotional intelligence in understanding the associations between early maladaptive schemas and coping styles.
The purpose of the study was twofold: first, to identify meaningful and useful patterns of associations between schemas, emotional intelligence, and disengaged coping styles during the initial assessment phase of schema therapy. Second, they aimed to investigate the role of TEI (trait emotional intelligence) domains in mediating the relationship between EMS domains and disengagement coping styles. The sample consisted of 142 students from a Singaporean university. To measure trait emotional intelligence, they used the Trait Emotional Intelligence Questionnaire (TEIQue) and to assess coping through behavior in response to a specific stressor, we used the Coping Strategies Inventory (CSI), a 72-item self-report. It was also used the Young Schema Questionnaire short form (YSQ-S3) to assess the prevalence of early maladaptive schemas. Their findings revealed a strong negative correlation between the global TEI score and the YSQ mean score, but a positive correlation between engagement coping and TEI. Disengagement coping was strongly positively correlated with YSQ mean (Ke & Barlas, 2020).

3.9 An Examination of the Relationship between Early Maladaptive Schemas, Coping, and Emotional Response to Athletic Injury
Had the aim to investigate the relationship between early maladaptive schemas (EMSs), emotional responses, coping behaviors, and athletic injury among recently diagnosed injured university athletes. The sample comprised of 40 athletes who had been injured and unable to participate in sports for at least a week. The Coping Response Inventory-Adult Form (CRI-A) and the Profile of Mood States (POMS) were used to assess coping responses and mood states, respectively. Additionally, the Young Schema Questionnaire-Short Form (YSQ-SF) was used to measure early maladaptive schemas.
The findings revealed that negative emotions were at their highest levels when the injury occurred and gradually decreased during the injury process. EMSs were found to predict higher levels of negative emotional response to injury, and certain EMS domains were found to be more relevant in predicting emotional response depending on the phase of injury. Specifically, the Disconnection and Rejection (Gallagher & Gardner, 2007).

Discussion
For the best understanding, the discussion will be separated by sections. 
Schema therapy and cognition
Adults that present high levels of ADHD also had more incidence of maladaptive schemas in their evaluation and, consequently, a lower level of emotional well-being (Miklósi et al., 2016). While emotional intelligence is negatively correlated to the YSQ scores and positively correlated to engagement coping strategies, wellbeing, and emotionality, the higher presence and scores of EMS and the Overvigilance Disconnection and Impaired Autonomy domains suggests poorer coping strategies such as: avoidance, self-criticism and disengagement attitudes (Ke & Barlas, 2020).
It was also investigated the act of binge eating and it results shows that impulsivity detains an important role being the moderator between life events stresses and the presence of EMSs, and since the more EMSs are present, greater are the chances of adolescents engage in binge eating behavior (Zhu et al., 2016).  A study showed that early maladaptive schemas, in special  entitlement/grandiosity and insufficient self-control/self-discipline can be relation with impulsivity, and drug abuse in adolescents (Calvete & Estévez, 2009). 
 
Cognition and stress
One study related that ADHD symptoms were related with the strongest levels of directly and indirectly perceived stress (Miklósi et al., 2016)(Miklósi et al., 2016). There is a change in the way individuals perceive emotions and themselves after a stress induction,  indicated by the rise in the levels of the self-reported negative affect (SRNA) in all groups and a higher association between self and abuse in the BPD group by indirect assessment (Lobbestael & Arntz, 2010).
The physic stress symptoms could be linked with lower cognitive skills, in particular those related to executive functions, in the prefrontal part of the brain (Miklósi et al., 2016). Stress hormones easily cross the blood-brain barrier and can significantly affect executive and cognitive functioning, either positively or negatively (Lupien et al., 2007). Studies have shown that stress affects memory and learning (Lupien et al., 2007; Takahashi et al., 2004). One of the hypotheses is the stress limits the cognitive energy resources available to individuals to regulate their emotions and make accurate assessments, such as the impairment in the inhibition of risk behavior in adolescents (Reynolds et al., 2013). Impairment in emotion regulation and processing due to stress can also be assessed in children, who after acute exposure to stress tend to classify ambiguous facial expressions as fearful expressions (Chen et al., 2014). Overall, stress impairs the performance of controlled cognitive processes such as cognitive flexibility and working memory (Angelidis et al., 2019; Fabio et al., 2022).
 
Stress and schema therapy
There was relation between perceived stress emotional well-being in one study (Miklósi et al., 2016) and it was possible to understand for the other studies that stress can be related with early maladaptive schemas (Calvete & Estévez, 2009; Miklósi et al., 2016; Zhu et al., 2016). Burnout symptoms were highly linked with maladaptive schemas domains (Khorshidian et al., 2017). Between that,  EMS can have an influence on the perceived stress and emotional reaction in adolescents (Calvete & Estévez, 2009).
When EMS are activated, can occurs a bigger sensibility of the stress perception, by the other side, higher perception of stress could be vinculated with a worse coping response of EMS (Miklósi et al., 2016). When the EMS are activated by some situations and emotions, certain levels of maladaptive emotions are shaped and this condition can directly or indirectly result psychological distress at work or personal life (Khorshidian et al., 2017). 
Stress was addressed through the amount and severity of stressful events that adolescents experienced in the past 6 months. Their findings indicated a positive relationship between life event stress and binge eating, suggesting that event stressors may affect maladaptive eating behavior through the activation of EMS (Zhu et al., 2016).
Two studies investigated the increase in levels of maladaptive schema modes through stress induction with the same fragment of a film with emotional content (Arntz et al., 2005; Lobbestael & Arntz, 2010). Only one study investigates stress through a physiological perspective (Lobbestael & Arntz, 2010), measuring heart rate, palm sweat gland activity, skin conductance response and level, facial EMG, systolic and diastolic blood pressure, all other studies focus on the construct of perceived stress, which may also be influenced by the active schematic mode at the time of assessment.

Schemas therapy’s point of view
[bookmark: _heading=h.30j0zll]Only one study investigated the property of coping as a strategy to deal with stress, suffering and activation of EMS (Gallagher & Gardner, 2007), however in clinical practice findings have demonstrate the importance of coping as a protective factor for mental health (Cairns et al., 2014; Compas et al., 1993; Henderson et al., 2022; Marty et al., 2010). Most studies (Arntz et al., 2005; Lobbestael & Arntz, 2010; Miklósi et al., 2016; Zheng et al., 2022; Zhu et al., 2016)  have investigated stress as originating from childhood trauma and abuse, these data may be related to poor parenting strategies and impairments in emotional self-regulation mechanisms, which in turn may influence the schematic functioning of the participants evaluated (Dadomo et al., 2016). It is known that EMS is common to all populations (Calvete, 2014), so schematic modes could be considered as an intervention tool in non-clinical populations. In general, there were more studies talking about EMS than schema modes, a hypothesis may relate to the clinical value function of the patient schematic functioning. 

Conclusions
There was an article was write in spanish, the authors call early maladaptive schemas like “cognitive schemas” (Calvete & Estévez, 2009), this denomination can be consider wrong, since "cognitive schemas" have another meaning within the strands of cognitive behavioral therapy. Two studies were done by the same research group (Arntz et al., 2005; Lobbestael & Arntz, 2010) and have similar aims, populations and methods. It is necessary to drive more studies with the same method for accurate finds. 
Most of this scoping review’s studies do not make a connection with clinical practice and discuss the biological perspective of stress neither, such as the HPA axis and glucocorticoids in depth. It is important that more research can be done about the correlation between schemas therapy and biological stress for more understanding of this phenomenon. 
The studies had different aims and heterogeneous ways to understand the participants’s emotional and cognitive function. Because of that, it was difficult to group the results. There are very few materials that answered the research question that gave rise to this article. It is suggested that more research be realized so that the data found can be discussed in more depth.
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