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Polytrauma survivors face unique and complex challenges as the cumulative impact of multiple traumatic events disrupts not only emotional and psychological well-being but also critical cognitive processes. Despite the growing recognition of trauma’s widespread consequences, much of the research on trauma survivors continues to focus on deficits, pathologizing survivors and overlooking their adaptive capacities. Executive functioning, including cognitive flexibility, working memory, and inhibitory control, plays a crucial role as a protective mechanism in trauma survivors’ ability to navigate and recover from repeated trauma exposure. This scoping review examines how resilience emerges as a critical adaptive response in polytrauma survivors, particularly through their deployment of cognitive mechanisms like cognitive flexibility and executive functioning. By strategically analyzing the available scientific evidence, this review explores how these cognitive processes serve as protective factors that enable survivors to navigate ongoing adversities. Moving beyond deficit-based models, we investigate how these cognitive mechanisms actively foster and strengthen resilience in polytrauma survivors. For the purposes of this manuscript, we operationalize polytrauma as the experience of multiple traumatic events that compound and interact with each other, creating complex patterns of physical, psychological, and social impacts. Unlike single-event trauma, polytrauma involves the layered effects of various traumatic experiences that may occur either simultaneously or over time. Given the multifaceted nature of polytrauma and its connections to resilience, the literature reviewed spans medical, psychological, and sociological disciplines.  By reviewing foundational and contemporary literature which captures facets of this subject, we aim to contribute to a growing understanding of how polytrauma survivors demonstrate healthy executive functioning that supports their growth from trauma, promotes resilience, and, most importantly, develops cognitive mechanisms to survive additional traumas. 
Scoping Review Methods
This scoping review followed the five-stage framework proposed by Arksey and O’Malley (2005), to map the key concepts and literature sources concerning resilience and cognitive mechanisms in polytrauma survivors (see also Levac et al. 2010). We began with stage 1 of the framework to establish our primary objective, which was to explore how cognitive mechanisms such as executive functioning and cognitive flexibility serve as protective factors for polytrauma survivors. Additionally, the review aimed to identify gaps in the existing literature and highlight opportunities for future research on resilience in this population. To identify relevant studies for stage 2, we conducted a comprehensive search of five electronic databases: PubMed, Google Scholar, JSTOR, ScienceDirect, and ResearchGate. Search terms included "polytrauma," "executive functioning," "resilience," "cognitive flexibility," and other related concepts. Searches were limited to peer-reviewed articles published over the past 50 years. Additional records were identified through manual searches of reference lists. In stage 3, a total of 763 records were initially identified. After removal of duplicates, 445 articles were screened by title and abstract, and 321 were further assessed based on predefined inclusion criteria that included, empirical, theoretical, or review studies focused on polytrauma and published in English. With exception to foundational works, preferences were given to contemporary articles published within the past decade, as well as those published in peer-reviewed journals. Exclusion criteria included articles focusing exclusively on single-event trauma or lacking relevance to cognitive mechanisms or resilience. Ultimately, 172 articles were reviewed, of which 68 were empirical research studies. For stages 4 and 5, a flowchart illustrates our identification of articles, and in a later table, a list of what different categories of polytraumas encompass is provided. In the remainder of this article, we synthesize and summarize studies that report on results concerning cognitive protective factors and resilience mechanisms for polytrauma survivors. Additionally, we elaborate on research gaps, and conclude with practical recommendations proposed for clinicians, researchers, and policymakers.
[image: ]
Figure 1. PRISMA flowchart of the scoping review with thematic analysis.
Deficit Models and the Pathologization of Trauma
Trauma and post-traumatic stress disorder (PTSD) fundamentally alter both brain function and social wellbeing through complex biological and psychological mechanisms. Survivors typically experience serious emotional problems including dissociation, intense anxiety, and loss of emotional control (Shepherd & Wild, 2014). Physical health impacts are equally severe, manifesting as diverse conditions ranging from chronic digestive problems (Stam et al., 1997) to persistent skin conditions (Gupta et al., 2017) and difficulties with urinary function (Singer et al., 2021). Over time, these changes often trigger major health conditions including diabetes (Tsai & Shen, 2017), cardiovascular disease (Lee et al., 2020), and chronic high blood pressure (Paulus et al., 2013). Many survivors turn to problematic coping mechanisms, particularly substance abuse and disordered eating patterns (Downey & Crummy, 2022), while battling persistent sleep disruptions and trauma-related nightmares (Casement & Swanson, 2012). These challenges severely impact personal relationships and family dynamics (Goff et al., 2006) while creating substantial societal costs through increased healthcare expenses, disability claims, and reduced workforce participation (Davis et al., 2022).
The Deficit-Based Model, emerging in the 1960s, was fundamentally rooted in discriminatory pseudoscience and racist, classist assumptions (Valencia, 1997). This harmful framework incorrectly attributed the struggles of marginalized communities to personal and cultural deficiencies rather than acknowledging systemic barriers and institutional discrimination (Bruton & Robles-Piña, 2009). In educational settings, this manifested as excessive disciplinary actions and reduced expectations for marginalized students, creating cycles of academic struggle (Shields et al., 2005). Early psychological theories, particularly those developed by Freud and Janet (van der Kolk, 2000), unintentionally reinforced these deficit-based views by treating trauma responses, especially in women (Tasca et al., 2012), as signs of inherent weakness rather than natural responses to overwhelming stress.
Contemporary trauma treatment continues to wrestle with the persistent influence of deficit-based thinking, despite growing recognition of trauma's multifaceted nature. While the DSM (Diagnostic and Statistical Manual of Mental Disorders) has evolved to acknowledge both acute and complex trauma (van der Kolk, 2000), clinical language still emphasizes dysfunction over adaptation and survival capabilities (Zuj et al., 2006; Tan et al., 2019; Seligowski et al. 2022). This stigmatizing perspective generates cycles of victim-blaming and internalized shame (Thornberg et al., 2013) preventing many survivors from seeking necessary help while allowing systemic healthcare inequities to persist unchallenged (Morgan & Ziglio, 2007). Research paradigms continue to overemphasize deficits and maladaptive behaviors (Botsford et al., 2019; Nalipay & Mordeno, 2018) instead of exploring the remarkable resilience and adaptive strategies many survivors develop.
Exploration of how multiple traumas interact and influence each other within a single lifetime is still necessary. While research aims to expand PTSD conception (Pelcovitz et al., 1997) through advanced neurocognitive studies (Bloomfield et al., 2021), examining multiple traumas reveals increasingly complex patterns. Traditional single-trauma models fail to capture how environmental stressors and childhood risk factors combine and compound to create intricate patterns of behavioral and psychological outcomes (Appleyard et al., 2005).
Extensive research has identified several key factors that support trauma recovery and resilience. These protective elements include strong self-belief and personal efficacy (Smith et al., 2017), robust social support networks and community connections (Cénat et al., 2020), spiritual or religious practices (Andu et al., 2018), educational resources and understanding (Andu et al., 2018), opportunities for narrative sharing and story processing (Delker et al., 2020; Williams, 2006), developed interpersonal skills (Luthar, 1991), and the establishment of perceived safety (McGuire et al., 2018). Among these, social support systems, comprehensive self-care practices, and maintained optimism emerge as particularly crucial elements (Lifshitz et al., 2002). Cognitive mechanisms, including mental flexibility and executive functions like self-regulation (Hoffman et al., 2021), play vital roles in trauma processing and recovery as well. However, there remains a significant research gap regarding resilience patterns of polytrauma survivors, especially in regard to cognitive mechanisms, highlighting the need for more comprehensive studies in this area (Contractor et al., 2018; Green et al., 2000, Finkelhor et al., 2015).
An Overview of Polytrauma Survivors
The human experience involves ever changing events to which are attached meaning and select responses. Temporary yet challenging situations result in acute stressors which incite negative affective responses and impact sleep, judgment, and physical activity (Nordberg et al., 2022). An individual who struggles to reach a work deadline, for instance, may experience acute stress. However, it is well documented that events that surpass the temporal measure and cumulate in chronic stressors greatly impact behavioral health and increase chances of high blood pressure, heart disease, and weight gain (Fattouh et al., 2019). Consider a hostile working environment. An employee enduring unrelenting hostility may experience chronic stress. Unlike acute stress, the employee's responses gone unchecked may lead to depression, anxiety, and alcoholism (Tate et al., 2006). Due to the commitments and relationships observable in the lifespan of a single person, the predictability of routine acute stressors is high while experiencing chronic stress may be less frequent but more intense. 
[bookmark: _gjdgxs]Understanding trauma requires distinguishing it from general stressors and focusing on events beyond a survivor's control. The core element is an unexpected threat of harm or death that compromises perceived safety (Witt et al., 2024). This differs from situations where risk is anticipated, like military service, where individuals voluntarily enter potentially traumatic situations with prior awareness. Such voluntary exposure to risk differs fundamentally from trauma that occurs without warning or choice, as the element of preparation and mental readiness can significantly alter both the immediate response and long-term psychological impact. This distinction helps explain why similar events may result in different trauma responses across individuals, depending on their prior knowledge and voluntary acceptance of risk.
Interpersonal violence (Ziaei & Hammarström, 2023), sexual exploitation and assault (Scott et al., 2018), natural disasters (Neria et al., 2008), illness (Alonzo, 2000), and the sudden death of a loved one (Atwoli et al., 2017) are a few examples of an unexpected experience of threat. Whether trauma is a known result of a behavior or event or an unexpected result, the outcome can be horrific and deserves the utmost attention. Due to the confines of this single review, the latter will be the focus. Focusing on the initial threat to perceived safety and wellbeing, the trajectory of responses is the most indicative of psychopathological outcomes (Witt et al., 2024). Nonetheless, the greater the traumatic event resounds for the survivor, the greater the overall negative effects (Bryngeirsdottir & Halldorsdottir, 2022). 
Polytrauma requires us to not only recognize trauma's difference from stress and its division into potential expected occurrence and unexpected occurrence but also to recognize that, unlike the early history of trauma, it is not confined to the result of one event. Thus, two or more traumatic events survived by an individual emphasize the need for a deliberate term and definition (Seery et al., 2010). As a collective categorization, polytrauma engages with a duplicity or even a multiplicity of traumatic experiences (Sherman et al., 2020). Unlike single-event trauma, polytrauma encompasses:
	Category
	Definition
	Example

	1. Sequential traumas across time
	Multiple traumatic experiences that occur at different points in a person's life. Each event compounds the impact of previous traumas, potentially making recovery more complex (Kube et al., 2023).
	First, childhood neglect is experienced, followed by a physically abusive relationship in young adulthood, and later workplace sexual harassment.

	2. Concurrent traumas occurring simultaneously
	Multiple traumatic experiences happening at the same time period. When traumas overlap, it can overwhelm typical coping resources and make it particularly challenging to address any single aspect of the trauma in isolation (Silver et al., 2021).
	Simultaneously, while facing domestic violence, housing insecurity and workplace discrimination is being experienced. 

	3. Developmental traumas during critical growth periods
	Traumas which occur during key stages of psychological, neurological, or social development, particularly in childhood and adolescence. The timing of these traumas can fundamentally alter developmental trajectories, affecting everything from neurological organization to personality formation and relationship patterns (Cruz et al., 2022).
	Exposure to chronic neglect during early attachment formation in infancy, and experiencing severe bullying or harassment during identity development in adolescence.

	4. Environmental/systemic traumas
	Traumatic experiences are embedded in broader social, political, or institutional systems. These traumas are particularly challenging because they're often chronic and inescapable, requiring navigation of hostile or unsafe environments on a daily basis (Goldsmith et al., 2014).
	Living in neighborhoods with chronic violence, experiencing persistent racism or discrimination, and existing within systems of poverty that create ongoing toxic stress.

	5. Intergenerational trauma passed through families/communities
	Transmission of traumatic experiences and their effects across generations, through both biological and social mechanisms (Lehrner & Yehuda, 2018). This can occur through various channels including parenting styles shaped by trauma, epigenetic changes that affect stress response systems (Yehuda & Lehrner, 2018), cultural narratives and collective memory, learned coping mechanisms passed down through families, and socioeconomic impacts that create ongoing stressors.
	Children and grandchildren of Holocaust survivors, despite not experiencing the Holocaust directly, may exhibit trauma responses which then impact emotional regulation, implicate somatic responses to stress, and manifest in anxiety disorders.



Each of these forms of polytrauma can interact with and amplify the others (Williams, 2006). For instance, someone might experience developmental trauma in childhood, which occurs within a context of systemic racism, while also carrying the weight of historical traumas experienced by their community. Therefore, our operational definition of polytrauma clarifies that it is not multiple, separate traumas in one lifetime but rather an interconnected web of traumatic experiences that influence and magnify each other. Based on the categorical table above, several key characteristics include the following:
· Cumulative effects: Each trauma builds upon and intensifies the impact of others
· Interactive nature: Traumas do not exist in isolation but create complex feedback loops.
· Systemic components: Polytrauma often involves both personal and broader societal/structural traumas.
· Temporal complexity: Polytrauma can span different time periods or occur simultaneously.
· Multi-dimensional impact: Multiple domains of functioning (psychological, physical, social, developmental) can be affected.
Further insight into the larger phenomenon of polytrauma requires additional information of a survivor’s background. This evaluation includes cumulative risks such as family demographics (Cunningham et al., 2021), genetic affective disorders (Garmezy, 1993), poverty and insecurities in homelife (Brown et al., 2021), and lack of critical health and social services (Jiang et al., 2020). Yet, perhaps the most profuse risk factor is childhood abuse (Bürgin et al., 2021). Risk exposures at a young age led to developmental and behavioral problems (Callaghan & Tottenham, 2016), and the larger the number of risk exposures, the greater the identifiable behavioral and affective problems. Conclusively, the quantity of risk exposures outweighs the specificity of the environmental conditions when assimilating causal information (Zeanah & Sonuga, 2016). Burgeoning cumulative risks position an individual on an opportunistic course (Bürgin et al., 2021), where traumatic events have a greater chance of happening repeatedly. However, risks do not dictate all outcomes as disadvantage is not a determinant of fate (Szalavitz & Perry, 2010).
Polytrauma encircles various negative affective responses to stressors, risk exposures, unexpected traumatic threats, and successive traumatic events. A definite count of polytrauma is not available since the compartmentalized classifications of trauma are regularly compared with each other for psychopathological assessments (Contractor et al., 2018). Therefore, it is critical to assess polytrauma as not only a recurring victimization but as multidimensional exposures to adversity and trauma. 
Resilience and Protective Factors
As the Deficit-Based Model places blame on individuals for factors outside of their immediate control, responsive asset-based approaches emerged with the intent to shift negative ways of thinking within education pedagogy (Ramasubramanian et al., 2021), health fields, and in the interest of better community development. This all-inclusive emphasis on valuing diversity as a strength sustains backgrounds and experiences beyond dominant cultural and social conditions. 
As early as the 1930’s, the British Pioneer Health Clinic instituted the Peckham Experiment to examine a localized community as a holistic living system with various collective abilities that could be translated into health advantages (Barlow, 1985). An inherent understanding of viewing health positively paralleled the more prominent deficit-based thinking. Through the Peckham Experiment, health was shown to be more than the absence of disease (Conford, 2016), and emphasis on positive environmental impacts was correlated to better individual and community outcomes. However, further experimentation of large-scale asset-based health appraisal was abandoned due to the morbid impact of the World Wars and sequential international tensions (Whiting et al., 2012). For many years, the focus in healthcare was mainly on treating diseases rather than promoting people’s overall well-being. This made it difficult to develop approaches that emphasized positive health outcomes and individual strengths. However, over the past thirty years, there has been a growing interest in asset-based approaches, especially in fields like education, where the focus is on building community strengths and resources (Kretzmann & McKnight, 1993; Greene & Haines, 2008). The regeneration of individuals and communities’ attributes as benefits and opportunities not only began to establish strength in present health and social factors but in the possibility of adaptation and flexibility (Kashdan & Rottenberg, 2010). Moreover, with a reduction in deficit-based approaches in educational settings, students' external and internal assets have been found to strengthen and lead to positive social values and higher self-efficacy (Renkly & Bertolini, 2018). 
Building on this understanding of how positive approaches enhance individuals’ outcomes, resilience emerges as a dynamic developmental process strengthened through cumulative positive experiences and crucial social support. Having even one consistent, supportive relationship can dramatically enhance a survivor's capacity to develop adaptive responses to stress (Luthar & Cicchetti, 2000). Through these supportive interactions and ongoing engagement with their environment, the brain and body learn to perceive challenges as manageable rather than overwhelming. This adaptive development accumulates through the interplay of personal capabilities, social support, and environmental resources (Scales et al., 2000; Morgan, 2011), creating neurobiological changes that enhance coping capacity over time.
The interactive nature of resilience develops through multiple pathways, making it a dynamic system of transformation rather than a fixed trait (Banyard et al., 2017). Masten’s theory of resilience reflects the utilization of many integral processes and resources to establish equilibrium and support natural adaptation (2019). Resilience emerges through the growth of internal adaptive systems, such as immunity and self-regulation, and the influential contexts of external environments, such as family, school, and community, which simultaneously shape an individual’s development (Masten, 2019). The theory identifies several key systems, also recognized as protective factors, which support the evolution of resilience: neurological systems, motivation beliefs, social support networks, learning systems, spiritual and/or cultural belief systems, and community resource support (Masten & Barnes, 2018). Therefore, the ability to successfully adjust to challenges that could disrupt survival, operation, or growth can be broadly accepted as the fundamental definition of resilience and can be further applied to a multitude of varied systems, including individuals, families, communities, organizations, and ecosystems (Masten, 2014). Wolin & Wolin's (1993) key behaviors for resilience flourish in this context: insight, independence, humor, initiative, relationships, creativity, and morality. Research suggests these key competencies fluidly interact with one another to enable individuals in the successful navigation of difficult circumstances (Wolin and Wolin, 1993). Masten emphasizes that resilience processes operate differently across developmental stages (2014), yet diverse combinations of protective factors can still lead to positive adaptation in the face of adversity (2019). Consequently, developing a comprehensive resilience measurement tool would need to incorporate items specifically assessing each of Wolin & Wolin’s seven distinct domains (Hurtz & Allen, 2001). 
While genes set the baseline by which resilience can be measured, positive experience can shift the balance and gradually tip toward better outcomes (Masten, 2018). Successfully navigating challenges strengthens internal resources (Pulvirenti & Mason, 2011) and creates a positive feedback loop where each managed challenge then builds confidence and capability. The capacity to develop resilience-building behaviors grows stronger through repeated each successful interaction with stressors (Masten, 2019) as the brain learns to categorize challenges as opportunities for growth rather than threats (Bonanno, 2004). Evidence from survivors of significant adversity demonstrates how individuals, bolstered by even minimal but consistent social support, develop increasingly sophisticated coping mechanisms (Greene, 2002). This establishes resilience as a vigorous protective factor that strengthens through the positive adaptation to stress (Smith et al., 2017). The transformative power of supportive relationships extends beyond immediate comfort, creating lasting neural pathways that enhance stress tolerance and emotional regulation. These neurobiological changes, combined with growing self-efficacy, create a foundation for sustained resilience (Masten, 2019) that can be accessed and strengthened throughout life.
[bookmark: _30j0zll][bookmark: _Int_24EqhJCi]Considering multiple adversities and traumatic events within an individual’s lifetime, resilience remains an accessible protective factor, and polytrauma survivors dynamically develop and utilize resilience to constructively adjust to life post-trauma. In a study of adult survivors of cumulative adversities and traumas, three interviews took place over the span of eight years seeking insight into the effects of past and future physical and mental health (Lifshitz et. al., 2020). Conclusive reports illustrate survivors practicing flexibility during the accruement of adversities and traumas thus increasingly exhibiting resilience and adaptive coping. These survivors’ functional tolerance and responsiveness promotes positive functioning and a greater propensity for long-term stable physical and mental health (Lifshitz et al, 2020). And, again, in another longitudinal study of survivors of multiple adversities, Seery et. al. (2010) finds more results of positive mental and physical health in relation to adaptive coping mechanisms and resilience, especially against the control of individuals with no lifetime adversity. The impact of adversities and traumas in an individual’s life prompts Seery’s et al. (2010) conclusion of lower lifetime chronic stress due to the presence of proceeding resilience. In fact, posttraumatic growth (PTG) recognizes the positive changes that are psychologically applied during survivors’ ongoing processing of traumatic events (Tedeschi & Calhoun, 2004; Yehuda & Flory, 2007). Ultimately, PTG does not negate the occurrence of negative psychological symptoms resulting from trauma but, rather, as an equivalent and parallel process (Kadri et al., 2022). A survivor exhibits PTG through a motivated search for aligning adverse events with personal benefits, practicing emotional stability, and projecting positively into the future (Penagos-Corzo et al., 2020). While spirituality serves as an established protective factor, the deliberate process of examining adversity and trauma to extract meaningful insights can serve multiple therapeutic purposes (Koslouski et al., 2023). By actively seeking to identify specific lessons or wisdom gained through difficult experiences, survivors can transform painful memories into sources of personal growth and future resilience (Denckla et al., 2020). This meaning-making process provides a structured way to process trauma while simultaneously building psychological resources for facing future challenges (Park, 2010). The practice of consciously deriving lessons from adversity can help survivors reclaim agency by transforming passive experiences of trauma into active opportunities for learning (Southwick et al., 2014) through developing a coherent narrative, fostering a sense of purpose (Schaefer et al., 2013), and using their experiences to help others. Rather than simply enduring trauma, survivors can engage in intentional reflection that allows them to derive meaningful insights and practical wisdom (Park & Ai, 2006). This process can help shift the focus from pure survival to productive growth, while acknowledging that such meaning-making should occur at a pace that feels safe and manageable for each individual (Tedeschi & Calhoun, 2004). The emphasis on extracting lessons and meaning differs from toxic positivity or forced “silver-lining” thinking, as it respects the genuine pain of trauma while creating space for eventual growth and learning. This nuanced approach recognizes that trauma processing involves both honoring the difficulty of the experience and identifying ways to move forward with new wisdom gained.
The adaptability of polytrauma survivors’ PTG and resilience can be further characterized by both behavioral and cognitive mechanisms, such as hopefulness, coping skills, establishing a supportive social network, pursuing physical well-being, establishing personal morality, and, most importantly, for the purposes of this discussion, cognitive flexibility (Nugent et al., 2014). 
Cognitive Flexibility and Executive Functioning
The brain’s motivation is to survive. Prompted by the vast network of brain regions, procedural, episodic, and semantic memory systems evaluate external stimuli, evaluate the inputting information, and encode necessary episodes and experiences (Henke, 2010). From here, the hippocampus, with attention from the amygdala and the prefrontal circuitry (Haim-Nachum et al, 2022), enables the episodic memory to consolidate contextually rich experiences for future retrieval. Retrieval processes use available cues and context to reconstruct knowledge (Karpicke, 2012). Nondeclarative long-term memory reactivates information, triggering associative learning due to emotional responses and sensory experiences (Henke, 2010). However, this elaborate trajectory of encoded information is only made possible by executive functioning and its variables: inhibiting, updating, and shifting (Diamond, 2013). These variables of executive functioning are mechanisms of thought and behavior regulation thus supporting cognitive flexibility (Friedman et al., 2006; Miyake & Friedman, 2012). To our knowledge, no studies have examined executive functioning’s outcome of cognitive flexibility as a protective factor for polytrauma survivors (Matte-Landry et al., 2023). Some studies have discussed peripheral issues. One example can be seen in the Hinton & Kirmayer (2017) study which proposes a flexibility hypothesis. This presents potential transformations in trauma survivors’ self-perception through interpretative narratives and symbols within a ritualistic scenario. Additional cognitive-emotional interventions with the focus on mindfulness aim to change negative emotional responses to positive emotional states with the emphasis on promoting neuroplasticity (Garland et al., 2010). Haim-Nachum et al. (2022) found strong evidence supporting a decrease in negative PTSD symptoms in individuals with trauma who exercised intentional updating of both global and localized beliefs and behaviors. The specificity of the Haim-Nachum et al. (2022) study does support future examination of executive functioning as an additional protective factor, and future research can build upon the Haim-Nachum et al. study by emphasizing the three variables of executive functioning’s development on cognitive flexibility in trauma survivors and explicitly articulates how the interdependence acts a protective factor thus conveying an asset-based approach, similar to the outcome of resilience.
The brain's ability to adapt and remain flexible plays a crucial role in trauma recovery. Neurotransmitters and hormones work together to help trauma survivors maintain mental and emotional balance (Kavalali, 2015). This flexibility shows up in how the brain constantly adjusts to both internal and external challenges (Citri & Malenka, 2008), changing its structure and function to maintain stability (Berlucchi & Buchtel, 2009). For polytrauma survivors, this flexibility becomes especially important when processing and recovering from multiple traumatic experiences. When survivors successfully manage trauma responses, like controlling flashbacks (Levy, 1998), the brain's reward system reinforces these positive coping strategies through dopamine release (Potts et al., 2006). While PTSD can disrupt normal brain function through excess stress hormones and heightened fear responses (Sherin & Nemeroff, 2011), the brain's natural adaptability provides opportunities for healing. As survivors build more successful experiences, their cognitive flexibility increases, leading to greater confidence and resilience (Ryan & Deci, 2020).
 Furthermore, executive functioning, as associated with the prefrontal cortex, informs decision making, supports positive problem solving, and ensures organized goal pursuit. Goal pursuit is a critical mechanism of survival and is highly applicable to polytrauma survivors. The inevitable connection of contextually rich past experiences of surviving traumatic events reinforces future goals of surviving additional traumatic events. So, when facing trauma after surviving a previous traumatic event, the motivation to successfully survive again establishes the necessary goal and supports executing functioning’s roles in achieving it. The influence of prior knowledge on goal orientation is applied in the memory encoding and retrieval processes (Brod et al., 2013). Due to memories not being precisely encoded detail-for-detail, memory encoding relies on prior knowledge but allows for further development of knowledge through the reconstruction of memories during retrieval, supporting goal-accommodation (Kibler, 2011). Likewise, goal pursuit additionally directs attention. Endogenous and exogenous attention processes influence perception of external stimuli. Exogenous, or involuntary attention, can attribute to trauma survivors’ hypervigilance and arousal of the sympathetic nervous system (Caballero & Saavedra, 2014), yet the orientation from exogenous attention activation can, with the prefrontal cortex, register inferences, elect actions, and continue to learn for developing behaviors (Kurzawa et al., 2017). Exogenous attention processes focus polytrauma survivors’ decision making on their longitudinal goal of surviving.  
Yet, trauma survivors often struggle with executive functioning, particularly attention control and the ability to inhibit responses. When exposed to trauma-related triggers, survivors may experience problems with working memory, completing cognitive tasks, and decision-making (Aupperle et al., 2012). These difficulties with executive function can become a risk factor, making it harder to cope with trauma-related triggers. This often leads to avoidance behaviors, which reduce resilience and can worsen PTSD symptoms (Foa & Kozak, 1986). When survivors rely on avoidance, they lose opportunities to develop better emotional regulation and learn to disengage from triggers (Compas et al., 2014). The constant attention to trauma-related emotions and triggers interferes with goal setting and reward processing, while increasing intrusive memories, heightened arousal, and depression risk (Shalev et al., 1998). These challenges significantly impact quality of life, limiting new experiences and social connections. Survivors often view themselves and the world through a lens of threat, which blocks the meaning-making needed for post-traumatic growth. While a person's pre-trauma mental state might predict their executive functioning outcomes, research on survivors of multiple traumas suggests that executive functioning can better serve as a protective factor by promoting positive coping strategies (Goodman et al., 2018). Cognitive-focused therapy can help break avoidance patterns and improve emotional control (Aupperle et al., 2012). The ability to think flexibly is an important but often overlooked resource in trauma recovery which ultimately supports metacognitive development and growth.
From Wells and Matthews’ Self-Regulatory Executive Function model, metacognitive processes permit individuals to compare before and after versions of themselves and stimulate growth from the comparison while practicing mechanisms of self-regulation (Myers & Wells, 2015). The development of metacognitive skills, established as the ability to think about and understand one's own thought processes, plays a crucial role in helping survivors gain mastery over post-traumatic cognitions and responses (Nalipay & Mordeno, 2018). When survivors can observe and analyze their thought patterns in a detached, objective manner, they begin to recognize that thoughts and memories, while powerful, do not have to control their responses (Bennet & Wells, 2010). Through consistent practice in environments that feel emotionally and physically safe, these metacognitive abilities become increasingly natural and reflexive, similar to building any other cognitive skill. As these metacognitive capabilities strengthen through repeated use (Wells & Matthews, 1996), survivors develop the capacity to pause between trigger and response, creating vital moments for conscious choice rather than operating purely from trauma-driven reactivity (Wells & Colbear, 2012). This growing awareness allows survivors to recognize when they are entering triggered states and implement learned coping strategies before becoming overwhelmed. The practice helps survivors move from feeling controlled by their trauma responses to feeling more capable of managing them. The integration of metacognitive skills enhances survivors' ability to bridge past traumatic experiences with present-moment awareness, enabling them to develop increasingly sophisticated understandings of their personal trigger patterns and response tendencies (Hosseini Ramaghani et al., 2019). This deepened self-knowledge allows survivors to anticipate potential triggers and proactively implement coping strategies. They can begin to recognize subtle early warning signs of emotional dysregulation and engage appropriate self-regulation techniques before reaching crisis points. Furthermore, this elevated metacognitive functioning supports the development of increasingly nuanced emotional regulation strategies (Roeckner et al., 2021). Survivors learn to distinguish between different types and intensities of triggers, allowing them to calibrate their responses appropriately rather than defaulting to all-or-nothing survival reactions. This granular understanding of their internal processes strengthens survivors' sense of agency and control over their trauma responses, contributing to increased confidence in their ability to navigate challenging situations. The recursive relationship between metacognitive awareness and trauma recovery creates a positive feedback loop: as survivors become more adept at observing and understanding their thought processes, they gain greater capacity to modify their responses, which in turn reinforces their sense of agency and control (Büyüköksüz, 2024). This growing mastery over their internal experience helps transform their relationship with trauma from one of helpless reactivity to conscious engagement and choice.
While we do not fully understand how multiple trauma survivors’ brains regulate during new traumas, their bodies’ ability to maintain balance supports adjusting to changing environments (Billman, 2020). Brain chemistry and adaptability contribute to resilience and can protect survivors of multiple traumas (Caspi et al., 2002). Therapeutic approaches like cognitive behavioral therapy (TF-CBT) and Eye Movement Desensitization and Reprocessing (EMDR) help rebuild cognitive flexibility by improving brain processing and emotional control (Boukezzi et al., 2017; Tang et al., 2020). This adaptability allows survivors to develop new coping strategies and better regulate their responses to trauma triggers (Zuj et al., 2016; Myers & Davis, 2007). The brain's ability to remain flexible and adaptive through multiple traumas becomes a crucial protective factor in recovery (Caspi et al., 2002), supporting survivors' ability to process trauma and build resilience. Therefore, neural chemicals, adaptability, and regulatory systems serve as protective factors for trauma survivors, and the brain's executive functions and ability to adapt through various traumas are crucial tools for survival.
Discussion
The literature reviewed for this scoping review suggests both the significance of identifying polytrauma and its survivors and of highlighting a great need in further research on the development of polytrauma survival and resilience. Due to the understanding that most trauma survivors experience more than one traumatic event, many trauma survivors are classifiable as polytrauma survivors (Green et al., 2000; Contractor et al., 2018). However, the examination of polytrauma survivors needs to depart from solely identifying deficits and impairments and instead fully encompass asset-based research. As recent scoping reviews have highlighted, implementing trauma-informed care requires a multidimensional understanding of trauma’s impact, which is essential when considering the cumulative effects of polytrauma (Wathen, Schmitt, & MacGregor, 2023). The threat of harmful hypotheses utilizing deficit-based approaches to trauma research perpetuates negative messaging about survivors, especially polytrauma survivors with a lifetime of adversity, and projects social perceptions of survivors’ unworthiness. 
Research is responsible for conceptual change, and deficit-based approaches are biased, reactionarily preserving a dominant versus inferior social hierarchy without progressing human science advancements. It is critical to acknowledge the risk factors and adversities that predict potential traumas; however, the depth of protective factors reflects beneficial outcomes for trauma survivors, which is greatly expressed in the development of resilience. The reality of resilience developing as a widely evident protective factor leads to observing additional mechanisms that promote coping and adaptation such as cognitive flexibility, executive functioning, neurotransmitters, and neuro plasticity. The reconceptualization of surviving one or more traumas by readily available resources not only will reflect the commonality of trauma occurring in everyday life but will produce more fundamental and interventional research for the success in survivors’ adaptation. 
[bookmark: _Int_oRYQyuUb]Data that enfold the multiplicity of polytrauma within one lifetime are sparse. Studies which cite polytrauma largely focus on childhood adversity or elder abuse but encourage future studies to consider the co-occurrence of traumas (Teaster, 2017; Turner et al., 2010), as hypotheses of a sensitizing effect from early violent victimization increasing the chance of additional trauma events add to the already robust examination of risk factors (Simmons & Swahnberg, 2021). Despite the few studies that do highlight polytrauma as a paramount phenomenon, the more readily available literature on trauma and PTSD concentrates on studies of military personnel and veterans. Having a clear entry point to mark the initial incident of trauma is effective in producing concise data on changes in the brain through neuroimaging. However, and as briefly mentioned previously, experiencing trauma and developing PTSD is a transparent outcome of entering the military service. The aim to rehabilitate members of the military experiencing PTSD poses as an authority for priority funding for trauma research to be military driven (Engel et al., 2008). Unlike the military, social services, such as women’s centers and clinics with missions to support domestic violence survivors, must apply for funding through federal and statewide grants. Competition for this funding is high and ebbs in accessibility due to large scale political influences and policy changes. Domestic violence is costly due to rehabilitation needing to address not only the legality of the offense but the potential displacement of family members, many times including school-aged children. Many survivors of interpersonal violences lose over 100 hours of work hours a year due to medical and legal needs (Wathen et al., 2015). In turn, this impacts workplace reliability of survivors and results in many survivors losing their jobs (Prescod & Zeligman, 2018), scrambling for support from family and community members, and turning to assistance from federally funded programs, such as Supplemental Nutrition Assistance Program in the United States and the Fund for European Aid to the Most Deprived (FEAD) within European countries. The interpersonal violence and abuse that occurs outside of military controlled environments requires the same level of thorough research and result dissemination since the real-world application of understanding trauma and its growing population of survivors is equally salient. National samples of adults in the United States indicate nine out of every ten participants surveyed have experienced at least one traumatic event (Kilpatrick et al., 2013; Fink & Galea, 2015). Similarly, data reviewd from the World Mental Health Survey Consortium showed 70% of the 69,000 respondents from over 24 countries have experienced a traumatic event (Benjet et al., 2016). Additional studies indicate that events survived are most commonly grouped under injurious accidents and unexpected loss of a loved one; however, strong associations of previous trauma, subsequent exposure, and mechanisms of revictimization can be more attentively pursued with specific survey and questionnaire design (Benjet et al., 2016). 
Advancing research on polytrauma survivors will enhance discernment of specific survivor reenactments or re-creations of past trauma (Levy, 1998). Reenactments are indicative and symptomatic of the trauma an individual survived and can frequently match experiences in very destructive ways (Schwartz, 1996), and despite reenactments being a form of taking back control, these displays are unconsciously driven. This repetitive reliving of trauma is additionally traumatic for a survivor, reestablishing a “victim” mindset, but is misunderstood as an addiction to trauma and fear (Levy, 1998). The importance of comprehending polytrauma is underscored by the lack of general knowledge about PTSD and other prominent behavioral and mental health outcomes, therefore leading to a global stigmatization and fear of those already actively working to process multiple adversities and traumas.
Practical Applications
Understanding polytrauma can revolutionize therapeutic practices by requiring clinicians to fundamentally rethink traditional treatment approaches that were developed around single-trauma models. When working with survivors of multiple traumas, therapists must recognize that symptoms and recovery patterns may not follow conventional PTSD presentations, as laid out by the DSM. The interaction between different traumas can create complex, overlapping patterns of responses that require more nuanced and comprehensive treatment strategies. For example, a survivor dealing with childhood sexual abuse, adult domestic violence, and workplace harassment may experience unique symptom combinations that standard PTSD protocols do not fully address.
This deeper understanding of polytrauma supports more sophisticated assessment and intake procedures. Clinicians need to conduct more thorough trauma history evaluations that examine not just individual traumatic events, but also their temporal relationships, interactions, and cumulative impacts (Novilla et al., 2024). This comprehensive assessment helps identify how earlier traumas might influence responses to later ones and how various trauma responses might reinforce or complicate each other. Such detailed understanding enables therapists to develop more precisely targeted treatment plans that address both individual trauma responses and their complex interactions (Menschner & Maul, 2016). The implications for treatment planning extend beyond initial assessment (Raja et al., 2015). Therapists must consider how different trauma responses might affect treatment pacing and sequencing. For instance, addressing recent trauma might inadvertently trigger responses related to earlier traumas, requiring careful attention to treatment timing and intensity. Additionally, understanding polytrauma helps clinicians better anticipate and prepare for potential complications in the recovery process, such as how processing one trauma might temporarily intensify symptoms related to others (Yadav et al., 2024). This knowledge supports more effective crisis planning and the development of more robust coping strategies.
Furthermore, polytrauma understanding influences the therapeutic relationship itself (Abuse, 2014). Clinicians must be prepared to work with multiple layers of trust issues, potentially complicated attachment patterns, and varied trauma-related interpersonal dynamics (Sweeney et al., 2018). This might require integrating different therapeutic approaches (Haeyen & Wanten, 2024) or adapting standard protocols to address multiple traumas’ impacts simultaneously. For example, a therapist might need to combine elements of cognitive processing therapy for recent trauma with attachment-based approaches for addressing earlier developmental trauma.
These insights also shape how therapists approach resilience and post-traumatic growth in polytrauma survivors. Rather than focusing solely on symptom reduction (Ejeby et al., 2014), treatment can acknowledge and build upon the unique strengths and coping strategies that survivors have developed across multiple traumas. This might include recognizing how surviving earlier traumas has contributed to current coping abilities, while also addressing any maladaptive patterns that may have emerged (Nakao et al., 2021). Understanding polytrauma helps clinicians balance validation of survival strategies with the introduction of more effective coping mechanisms.
[bookmark: _Int_znOpyQKc]Moreover, societal implications of understanding polytrauma extend into policy development, resource allocation, public health initiatives, and trauma-informed care in educational settings. PTSD becomes a relative risk factor for trauma survivors and has shown to increase suicide ideation and attempt (Kessler et al., 1995). Despite not having a direct causal link of trauma survivors’ death by suicide, longitudinal findings support the correlation with survivors citing isolation, stigmatization, and triggering legal proceedings as catalysts for suicide attempts (Fox et al., 2021). This knowledge helps shape healthcare coverage policies, guides the creation of more effective support services, and influences how communities allocate mental health resources. Furthermore, feelings of shame and defeat follow myopic social behaviors concerning trauma (López-Castro et al., 2019), especially regarding bodies with physical evidence of trauma such as scarring, deformation, or the loss of autonomous mobility. Normative perspectives of wholeness or healthiness reify standardizing not only life experiences but bodies (Weaver et al, 2007). Consequently, asset-based research on survivors’ resilience and adaptation can further support interdisciplinary disability studies. The relevance of resilience and coping can impact a similar deficit-based approach to individuals with nontypical physical and intellectual conditions. Information derived from accessibility research can impact social institutions, such as political organizations and public education, and combat discrimination and exclusion of individuals with disabilities. Despite a number of reputable American universities including programs in disability studies, the gap in asset based consumable research is still too large, as also seen with trauma studies (Olff et al., 2015).
A better understanding of polytrauma impacts healthcare cost planning, workplace accommodation development, and disability support service design. Public health initiatives benefit from improved trauma prevention strategies and more effective interventions, while policymakers can use this understanding to develop more comprehensive support systems for trauma survivors. This broader societal awareness helps create more responsive and effective support networks for individuals dealing with multiple interconnected traumas.
Understanding polytrauma fundamentally reshapes how we approach trauma recovery and resilience development at both individual and societal levels. When we recognize the complex interplay between multiple traumas, we can better support survivors in developing more sophisticated and effective coping strategies while acknowledging their existing strengths and survival skills. This specific understanding moves us beyond simple deficit-based models toward approaches that honor survivors' capabilities while providing more comprehensive support. As communities and institutions become more trauma-informed through this deeper understanding, environments can be shaped to actively support healing rather than inadvertently perpetuating harm. Healthcare systems can provide more effective treatments, educational institutions can better support student development, and workplaces can implement more supportive policies. This ripple effect of improved trauma understanding ultimately strengthens society's collective resilience, reducing the impact of intergenerational trauma transmission and fostering more compassionate, adaptive communities. By recognizing and responding to the complexity of polytrauma, we create a foundation for both individual healing and broader societal transformation toward more trauma-informed, resilient systems of support.
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