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ABSTRACT

The objective of the present study was to investigate the association between trauma

severity, resilience, coping strategies and psychological distress (referred to as the research

model) arguing that resilience works as a mediator, in a neuro-biologically informed

framework The study attempts to understand the prevalence of “trauma and post traumatic

stress disorder” among the students studying in Jammu University. Today, how

neurobiological and psychosocial mechanisms interact to affect mental health is examined

in modern research. A quantitative, cross sectional study involving 300 trauma exposed

adults assessed trauma, resilience, coping, distress and cortisol. Performed descriptive

statistics, regression, and moderation analyses. The study found a positive correlation

between trauma severity and distress (r = 0.65) as well as a negative correlation between

resilience and distress (r = -0.65). Resilience affected the relationship between trauma and

distress, accounting for 72% of the variance in distress. The mental health interventions

should focus on resilience in order to reduce distress.

Trauma, Resilience, Neurobiology, Coping Mechanisms, Psychological Distress, HPA
Axis, Mental Health Interventions

Introduction

KEYWORDS

Trauma exposure is beginning to be considered as a multi-system biological
phenomenon capable of re-tuning the threat-detection system leading to encoding of
memories and arousal regulation which in turn are down-regulated to emotion, thought,
sleep and somatic health. It has been emphasized in the existing literature that instead of a
single, damage pathway, traumatic-related psychopathology is caused by the interacting
changes of neural, endocrine stress, immune signaling, plus learning pathways (Shalev et al.,
2024; Lawrence & Scofield, 2024). There is variability in the outcomes following adversity
on a population scale, which is stunning: there are individuals who are not psychologically
impaired when subjected to a significant amount of it, which leads to the concept of
resilience as a context-specific and biological adjustment (Roeckner et al., 2021; Paribello et
al,, 2024). This dual focus has also led to the current mental health interventions to change
the focus not on the name of the symptoms but on the mechanistic objective that might shed
some light to why seemingly similar traumas have such dissimilar outcomes.

The alteration of co-ordination of the limbic threat systems, contextual memory
network, and prefrontal regulatory control is also frequently observed in the
neurobiological models of the trauma-related disorders. An increased salience and threat
reactivity along with unproductive top-down modulation and reduced contextual
processing is usually linked to PTSD and can continue to elicit hyperarousal and intrusive
re-experiencing (Shalev et al,, 2024). The fact that trauma survivors exist will also cause one
to assume that traumatic stress can influence neural responsively to an extent that includes
basic sensory responses, and these neurobiological changes may not be confined to the
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effects of trauma-cues on the neural processes of larger perceptual and attentional systems
(Harnett et al., 2025). Changes at the circuit level are a probable intermediate stage between
exposure (acute or chronic) and clusters of symptoms like avoidance, emotional numbing,
and impaired extinction of fear (Figure 1; Nural responces to conditions)
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At the same time, resilience neuroscience holds that adaptive post-traumatic
functioning does not consist of low symptom severity as such, but rather a style of efficient
regulation, adaptive learning and recovery of homeostasis, which may vary through time.
According to longitudinal neuroimaging research reviews, evidence of resilience may be
anticipated before, during, and after exposure and may involve an increased level of
activation of cognitive control and emotion regulation networks to stress (Roeckner et al.,
2021). Resilience is also ascribed in syntheses of functional neuroimaging to the areas of the
cognitive reappraisal, reward responsiveness and cognitive control mechanism that are able
to combine threat prediction and behave goal-oriented in spite of adversity (Norbury et al,,
2023). A translational work also emphasizes that stress-resilience phenotype is likely to
contain integrated signature of more than one biomarker and not only has a single one,
justifying the need to have integrative intervention modeled (Paribello et al., 2024; Ryan
and Ryznar, 2022).

Besides brain, neuroendocrine and immune alterations which are quantifiable may
also be associated with trauma that may lead to psychiatric and physical comorbidity.
Articles establish the dysregulation of the hypothalamic-pituitary-adrenal (HPA) axis
related to PTSD and its interrelation with inflammatory tonality and other disease
predisposition, which presupposes the existence of upstream stress mechanisms, which are
called in terminological terms mental and physical (Lawrence & Scofield, 2024). The
corresponding works by the other researchers in the field of complementary
immunopsychiatry indicate the correlations between PTSD and the presence of
inflammatory processes and provide a two-way model based on which the symptoms and
the activation of the immune process may reinforce each other as the other (Patas et al,,
2023; Sun et al,, 2021). Mechanistic models of cortisol dynamics may also make the role of
cortisol notable, and may possibly be relevant to pathophysiological treatment
augmentation strategies and recovery monitoring (Buccellato et al., 2024; Zhang & Kong,
2025).
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The existing interventions are increasingly attempting to align the acquisition of
coping skills with these neurobiological processes, and particularly through the application
of trauma-centered psychotherapies and adjunctive strategies that entail the emphasis on
learning and regulation. The application of trauma-based interventions is still viewed as the
first option of managing PTSD and other disorders offered by clinical guidance and evidence
syntheses (VA/DoD, 2023; Lang et al, 2024), whereas the use of cognitive behavioral
methods of treatment is already proven to be effective in practice due to the current meta-
analytic research (Ost et al,, 2023). The meta-analytic evidence also witnesses the impact of
trauma-oriented CBT on the post-traumatic stress symptoms and other internalizing
outcomes in young people, which proves the sensibility of the intervention to the
developmental level (Duff 2025; Lenz & Hunnicutt Hollenbaugh, 2026). Other and
complementary modalities are on the rise, including neuro-biologically relevant
mindfulness-based modalities which are heterogeneous and variably stress proximity
protocol and population matching (Calderone et al, 2024), and neuro-modulation
modalities such as rTMS, with the existing synthesis-level evidence heterogeneous and
variably focusing on close protocol and population matching (Brown et al., 2024; Lin et al.,
2024).

The new modern ecosystems of intervention are also centralizing digital and
trauma-informed care models particularly in scenarios where an impediment to access
exists, stigma, or workforce shortages are impeding specialty care. Meta-analytic summaries
show that digital mental health interventions could potentially reduce the symptoms of
PTSD, and the effect is more important in the case of CBT-based interventions are
introduced (Mohajerin et al., 2023), and the hybrid approaches by digital and face-to-face
factors could become a possibility and result in a permanent reduction in the symptoms of
the standard care routes (Pfeiffer et al.,, 2025). Trans-diagnostic, trauma-informed mobile
interventions have been tested in rigorous randomized trials in high-risk workplaces, which
is a change in per-capita coping-delivery benefits and where the problem of the digital
placebo issue is taken into consideration (Ting & McLachlan, 2023), and other real-world
studies have yielded small but significant gains in vulnerable populations when scalability
isin focus (Burchert etal.,, 2024; Ayaz etal., 2025). Problem statement: Despite the progress,
the question of whether neurobiological pathways (e.g., circuitry, HPA-immune dynamics)
are being listened to by the coping mechanisms under training and the differences in the
outcomes in the diversity of people is a common issue in the treatment of trauma (Montalto
etal, 2023; Rahman et al.,, 2024; Shalev et al., 2024). Significance of study: The value of the
gap filling will be that it can improve the precision-driven and trauma-informed mental
health care by improving the intervention that can be scaled between different settings in
order to maintain clinical efficacy (Fernandez et al., 2023; Mohajerin et al., 2023). Purpose
of the study: The proposed study will review the existing body of knowledge on the
neurobiological processes of the trauma and the coping mechanisms associated with
resilience, and as a result, this will guide the contemporary research-based interventions
that should be both mechanistically informed and practically applied both in clinics and
digital space (Norbury et al., 2023; Paribello et al., 2024; Rahman et al., 2025).

Literature Review

The convergence of trauma and resilience forms the backbone of recent
neurobiologic studies on mental health. How our bodies cope with stress and what that
means for health down the line is no small topic. Recent animal studies have looked at the
neurobiological basis of resilience to stress. It suggests stress-mediated response by neural
circuits. Geetha and Babylatha (2025), said that the role of animal models in the
identification of the molecular and cellular mechanisms by which stress resilience operates
and brain circuits of the reward system. According to their research, stress resilience is
determined partly by genes and partly by experience, which can change stress-response
pathways. Bhattacharya et al. (2024), took it a step further by defining the neuroendocrine
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and cellular mechanisms underlying resilience to stress with special mention of hormonal
effects in CNS and mitochondrial dysfunction and oxidative stress. The interactions between
the hormones, cellular functions, and brain circuits are shown by the incident reaction of an
individual due to trauma.

Studies have looked at how the brain-immune relationships can predict stress
disorder resilience or vulnerability in individuals. Peixoto and Fonseca (2026), underscore
the significance of personalized resilience induced by individual brain-immune responses
to stress in the emergence of anxiety disorders. Interventions tailored to a person’s
neurobiological profile may enhance treatment effectiveness. Ghasemi et al. (2024),
performed similar works to find targeting the physiological and neurobiological stress
responses would enhance mental health resilience. They also observed challenges of
pharmacological treatment and stress-reduction mechanism. By understanding the above
pathways, it will guide researchers and clinicians to enhance our intervention in mental
health as per the individual response of systems which includes the physiological systems
which accounts for psychological systems. A person's use of coping mechanisms constitutes
an integral part of resilience, reducing trauma's effect.

Studies have shown that physical activity, nutrition, and exercise can build
resilience. The authors Clemente-Suarez et al. (2025), performed an experiment to show
that neuro-nutrition and exercise interplay may offer cognitive function enhancement, as
well as a prognosis of mental health damage. Also, Xu et al. (2025), study how exercise
impacts resilience in children, showing that exercise mediates the effect of executive
function and emotional regulation on resilience. Warren and Frame (2025), argue that
untethering stress from eating can help restore a healthy relationship with food on the
psychological front. Resilience is shown to be biological, behavioral and environmental with
studies showing how they interact to lessen the impact of trauma. Together, these findings
weigh in favor of a progressively multidimensional view to mental health intervention to
enhance resilience and improve outcomes following trauma, in their neurobiological,
reference-disordered and environmental-action system.

Material and Methods

The study was a quantitative, explanatory, cross-sectional study on trauma
exposure, resilient, neurobiological, and coping mechanisms among adults accessing the
mental health system. Theoretically generated associations allowed us to test the
relationship between neurobiological changes caused by trauma and resilience-based
coping processes (Montalto et al., 2023; Shalev et al., 2024; Mujeeb et al., 2025). Therefore,
this was an appropriate choice. The study used a deductive model that relied on current
neurobiological models of post-traumatic stress and resilience. The hypothalamic-pituitary-
adrenal (HPA) axis was among the area of focus, with inflammatory mechanisms also
appearing in the work of Ryan and Ryznar (2022) as well as Batool et al. (2023) and
Paribello et al. (2024). Using outpatient psychiatric and psychological clinics, the target
population, aged 18-60 years and having documented exposure to one or more traumatic
events, was recruited. According to G+Power, a sample size of atleast 200 people is required
(power = 0.80, medium effect size (f> =.15), sig. level = 05) to achieve the above-mentioned
metric. Yet, Cohen (1988) considered a sample size of 300 people to obtain a more accurate
statistic and conduct moderation analysis. People suffering from serious neurological
conditions, active psychosis, or cognitive impairments were excluded in this study.

Psychometric standardized measures were used to assess severity of trauma levels,
resilience and coping strategies, as well as neurobiological stress consequences. Trauma
exposure and symptom severity of PTSD were measured using validated PTSD scales in
accordance to DSM-5 criteria (Shalev et al., 2024). Evaluating resilience in terms of
adaptability, emotion regulation, social support and other multidimensional measures
reflects the resilience neuroscience frameworks (Montalto et al. 2023; Norbury et al. 2023).
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Psychological coping strategy based on existing coping inventory which was used in earlier
studies on coping style and was found to mediate the impact of traumatization (Ost et al,,
2023). Salivary cortisol samples were taken at optimal time-points (mornings) to
incorporate neurobiological variables and assess the basal functioning of the HPA axis.
Cortisol dysfunction has been associated with both PTSD and stress resilience (Buccellato
et al,, 2024; Lawrence & Scofield, 2024). In addition to this, inflammatory measures (C-
reactive protein (CRP)) were assessed since there is some evidence linking inflammation to
trauma-related psychopathology (Patas et al,, 2023; Sun et al., 2021).

Using structures equation modelling software such as SPSS and AMOS data was
analyzed. To assess the bivariate correlations between trauma severity, resilience, coping
styles, cortisol levels, and psychological outcomes, descriptive statistics, reliability tests
(with a Cronbach's alpha = .70), and Pearson correlation were used as preliminary tests.
This study conducted a hierarchical multiple regression analysis to examine the role of
psychological distress, controlling for the effects of trauma exposure and covariates (age,
gender, SES) in step 1, and adding resilience and coping variables to examine the additional
variance explained (R? change). The analyses to find out if resilience moderated the
relationship between the severity of trauma and the psychological outcome, and the coping
strategies used mediated the relationship between severity of trauma and the psychological
outcome, consistent with resilience-buffering models (Norbury et al., 2023; Paribello et al,,
2024). With 95% confidence intervals, statistically significant was set at p =.05. According
to World Medical Association, 2022 Declaration of Helsinki, ethical approval was given by
institutional review board and all participants provided written informed consent for taking
part in study.

Results and Discussion

Table 1
Demographic Characteristics of the Participants (N = 300)

Variable Categories f %
Gender Male 132 44,0
Female 168 56.0
Age 18-25 years 82 27.3
26-35 years 124 41.3
36-45 years 63 21.0
46-60 years 31 10.3
Marital Status Single 141 47.0
Married 139 46.3

Divorced/Widowed 20 6.7
Education Undergraduate 96 32.0
Graduate 138 46.0
Postgraduate 66 22.0
Trauma Exposure Single Event 118 39.3
Multiple Events 182 60.7

The population was rather young adults (41.3 years), and mostly female (56%) and
aged between 26-35 years (41.3%). Most (60.7) had several traumatic experiences and this
indicated that the cumulative burden of trauma in the study group was high.

Table 2
Descriptive Statistics and Pearson Correlation Matrix (N = 300)
Variables M SD 1 2 3 4 5
1. Trauma Severity 34.21 8.45 —
2. Resilience 62.88 9.12 -.48** —
3. Adaptive Coping 55.34 7.98 - 41** S59%* —
4. Maladaptive Coping 28.76 6.44 52k -46** -.39%* —
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5. Psychological Distress 29.67 7.11 61%* -58** - 49%* 54**
Note: p <.01

Psychological distress (r =.61, p <.01) and maladaptive coping (r =.52, p <.01) were
strongly positively correlated with trauma severity whereas resilience (r = -.48, p <.01) had
a negative relationship with trauma severity. Resilience was significantly negatively
correlated with distress and maladaptive coping which proves its protective nature.

Table 3
Multiple Regression Analysis Predicting Psychological Distress (N = 300)

Variable B SE B t p
(Constant) 8.45 211 — 4.00 .001
Trauma Severity 0.42 0.05 46 8.40 .000
Resilience -0.31 0.06 -.34 -5.16 .000
Adaptive Coping -0.18 0.07 -15 -2.57 .011
Maladaptive Coping 0.29 0.06 27 4.83 .000

Model Summary: R? = .52, Adjusted R* =.51, F(4,295) = 79.64, p <.001

The severity of trauma was a good predictor of increased psychological distress and
resilience and adaptive coping were good predictors of reduced levels of distress. The model

has explained 52 percent of the variance in distress meaning that it has a strong explanatory
power.

Gender and Trauma Exposure Trauma Severity Level and
350 Psychological Distress Level
300 400
250 300
200 200
150 100
100
50 0
0 Mild Moderate Severe  Total
Male Female Total (n=78) (n=124) (n=98)
(n=132) (n=168) Low Distress
Single Trauma n (%) Moderate Distress
Multiple Trauma n (%) High Distress
Total Total
Figure 2: relationships between gender Figure 3: Degree of psychological distress
and trauma exposure was largely related to the degree of trauma.
The gender and trauma exposure The degree of psychological distress

had statistically significant relationships was largely related to the degree of trauma,
with each other, meaning that the minimal levels of high distress were
percentage of  multiple trauma significantly correlated with severe trauma
experiences was greater among females (kh2=62.41,p <.001).

than among males (kh2 = 5.89, p =.015).
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Resilience Level and Coping Style and Psychological
Psychological Distress Distress
350 350
300 300
250 250
200 200
150 150
100 100
50 50
0 0
Low Moderate High Total Predominantly Predominantly
(n=92) (n=134) (n=74) Adaptive (n=142) Maladaptive (n=70)
Low Distress Low Distress
Moderate Distress Moderate Distress
High Distress High Distress
Total Total

Figure 4: Psychological distress was Figure 5: Coping had a substantial
significantly related to resilience level as correlation with psychological distress, and
individuals with high distress. mainly maladaptive coping

Psychological distress was The type of coping had a substantial
significantly related to resilience level as correlation with psychological distress, and
individuals with high distress were mainly maladaptive coping had the highest
significantly more frequently reported to percentage of the severe cases of distress
have high levels of distress than did (kh2=64.92,p<.001).
individuals with moderate or high levels
or resilience (kh2 =71.83, p <.001).

Table 4
Moderation Analysis: Resilience as Moderator between Trauma Severity and
Psychological Distress (N = 300)

Variable B SE t P 95% CI
Constant 7.88 2.03 3.88 .001 [3.89,11.87]
Trauma Severity 0.39 0.04 9.75 .000 [0.31, 0.47]
Resilience -0.28 0.05 -5.60 .000 [-0.38,-0.18]
Trauma x Resilience -0.12 0.03 -3.90 .000 [-0.18,-0.06]

Model Summary: AR? = .04, p <.001

The two-way interaction between severity of trauma and resilience was statistically
significant and this implies that resilience mediated between trauma and distress. In
particular, the positive relationship between the severity of the trauma and psychological
distress was reduced by increased resilience.

Table 5
Hierarchical Regression Model (Stepwise) Predicting Psychological Distress
Step Predictors R? AR? F Change p
Step 1 Trauma Severity 37 — 174.12 .000
Step 2 + Resilience 48 A1 63.44 .000
Step 3 + Coping Variables .52 .04 18.76 .000
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The level of trauma was strongly independently associated with psychological
distress, as it accounted 37% of the variance. The incremental protective effect of resilience
and coping variables was also important since their addition to the model enhanced the
model significantly.

Discussion

The current findings indicate that the severity of traumatic experiences and mental
distress were closely related to each other, and resilience and adaptive coping had a great
impact on the level of distress. This coincides with modern neurobiological theories that
propose that dys-regulation in limbic-prefrontal circuitry and stress-response systems are
some of the causes of emotional instability and hyper-arousal (Shalev et al., 2024; Lawrence
Scofield, 2024). The predictive potential of trauma severity in the regression model
supports the evidence previously made that cumulative exposure to trauma increases the
susceptibility to persistent symptomatology by modifying the HPA-axis functioning and
inflammatory processes (Patas et al,, 2023; Sun et al., 2021).

The relationship between resilience and psychological distress was significantly
negative, and moderated the trauma distress relationship as the buffering effect. These are
in line with longitudinal neuroimaging studies that show that resilient people have
increased activity of cognitive control in these areas and better regulation of emotions when
under stress (Montalto et al., 2023; Norbury and Feder, 2023). However, neurobiological
brieferies also indicate that resilience is indicative of adaptive recalibration of stress
systems, as opposed to the absence of symptoms, which can be used to support the current
moderation effect identified in the analysis (Ryan and Ryznar, 2022; Paribello et al., 2024).

Adaptive coping was also correlated with reduced distress and maladaptive coping
was a significant predictor of increased distress. This trend is consistent with meta-analysis
results that show avoidance-based coping maintains the symptoms of PTSD, and cognitive
reappraisal or problem-focused coping improve recovery outcomes (Ost et al., 2023; Lenz
& Hunnicutt Hollenbaugh, 2026). The literature on trauma-centered CBT also paves the
way to the notion that the structured cognitive processing technologies and exposure
methods reinforce the prefrontal regulatory processes and enable fear extinction, which
lowers the levels of symptoms (Lang et al., 2024; VA/DoD, 2023).

Moderation analysis results suggested that resilience undermined the association
between trauma severity and psychological distress, and supported resilience as a dynamic
process of protection. According to functional neuroimaging findings, more resilient people
demonstrate adaptive neural plasticity in salience and executive networks, which could be
the reason why distress response is attenuated in the present study (Norbury and Feder,
2023; Paribello et al, 2024). Additionally, the integrative biomarker studies refer to
coordinated neuroendocrine and immune stability in people who are resilient, which puts
forward a possible biological conceptualization of this buffering effect (Lawrence &
Scofield, 2024; Patas et al., 2023).

The result is also corresponding to the new intervention research that focuses on
multimodal. Neuro-plastic changes in emotion-regulation networks and amygdala reactivity
decrease were also linked to mindfulness-based interventions and might increase the
resilience capacity (Calderone et al., 2024). On the same note, both digital and blended
versions of therapies have proven effective in minimizing the symptoms of PTSD and
enhancing accessibility, which implies that coping skills training could be effectively
provided via modern platforms (Mohajerin et al., 2023; Pfeiffer et al., 2025). These modern
methods are in line with the evidence of the study that reinforcing coping and resilience
pathways can be an effective way of reducing distress despite exposure to trauma.
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Altogether, the research can be added to a growing body of literature which
conceptualizes the outcomes of trauma as the result of an interaction between
neurobiological vulnerability and psychosocial resilience. Instead of considering trauma as
a deterministically pathological phenomenon, the findings are consistent with a dynamic
theory according to which resilience mechanisms regulate biological reactions to stress and
cognitive-emotional processing (Shalev et al., 2024; Ryan and Ryznar, 2022). The direct
implications of this integrative understanding are in the mechanism-informed interventions
of mental health where the goal is both a reduction of the symptoms and the enhancement
of resilience.

Conclusion

The current paper highlights the fact that the level of trauma is a strong predictor of
psychological distress, but resilience and adaptive coping strategies have a significant
buffering impact. A combination of neurobiological knowledge and psychosocial resilience
models can provide a holistic avenue to contemporary intervention in the field of mental
health. Resilience focused and mechanism informed methods could thus improve recovery
and lead to long-term psychological health among trauma exposed populations.

Recommendations

Future studies should make use of longitudinal and multi-method designs to better
clarify the causal relationships between a trauma exposure, resilience processes, coping
behaviours, and psychological outcomes. Using neuroimaging techniques, repeated
assessments of endocrine biomarkers (e.g., cortisol), and ecological momentary assessment
can help disentangle the dynamic neurobiological and behavioral mechanisms of trauma
and resilience. It was also suggested that we conduct experimental studies to investigate
whether personalizing trauma-focused and resilience-building interventions according to
biomarkers-based signatures of specific neural or physiological systems aids treatment
responsiveness. Furthermore, the inner strength of those affected, and their families will be
supported to lessen the weight of stress. In particular, these recommendations aim to take
into consideration several limitations of the current study, including a cross-sectional
design, reliance on self-report measures, absence of direct neuroimaging data, and a single-
time-point measurement of biological markers.
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