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ABSTRACT

INTRODUCTION: Traumatic brain injury (IBI) is frequently linked to psychological challenges, including post-traumatic
stress symptoms (PTSS), depressive symptoms, and emotional regulation difficulties. Despite the high prevalence of
these issues in individuals with TBI, research on their interrelationships remains limited. This study aims to investigate
the prevalence of PTSS, depressive symptoms, and emotional regulation difficulties among individuals with TBI and
to explore the relationships between these challenges. MATERIALS AND METHODS: A cross-sectional study was
conducted with 150 individuals with a history of TBI. Participants completed self-report measures: the Post-Traumatic
Stress Disorder Checklist (PCL), the Patient Health Questionnaire (PHQ-9), and the Emotion Regulation Questionnaire
(ERQ). Descriptive statistics and correlation tests were employed to assess the prevalence and interrelationships
between the variables. RESULTS: The results revealed that 80.7% of participants met the clinical threshold for PTSS,
83.3% exhibited moderate to severe depressive symptoms, and 32% demonstrated low cognitive reappraisal scores.
Additionally, 74% of participants showed medium to high levels of expressive suppression. Strong positive correlations
were found between expressive suppression and PTSS (Spearman’s ¢=0.532, p<0.001) and between PTSS and
depressive symptoms (Spearman’s p=0.728, p<0.001). CONCLUSION: The study highlights significant psychological
challenges in individuals with TBI, emphasizing the role of emotional regulation in the co-occurrence of PTSS and
depressive symptoms. These findings suggest that emotional regulation strategies, particularly expressive suppression,
play a crucial role in the psychological outcomes of TBI. Future research should focus on longitudinal studies to better
understand these relationships and their long-term implications.

KEYWORDS: Traumatic brain injury, post-traumatic stress symptoms, depressive symptoms, emotional regulation,
expressive suppression.

INTRODUCTION

Traumatic brain injury (IBI) is a global public health challenge, affecting an estimated 69 million individuals
annually.!:2 TBI results in both immediate and long-term consequences that affect not only the physical and
cognitive functions but also the emotional and psychological health of individuals.? By 2030, TBI is projected
to be one of the leading causes of injury-related fatalities and disabilities, burdening healthcare systems

worldwide.2

In Malaysia, TBI is a leading cause of intensive care unit (ICU) admissions, primarily due to road traffic
accidents (RT'As).* However, there is a lack of comprehensive national data on TBI, particularly regarding
non-RTA causes such as falls, sports injuries, and abuse. Despite the efforts of the National Trauma Database
Malaysia (NTtD) overseen by the Ministry of Health, reports are infrequent and outdated, with the most
recent data published in 2011. The high prevalence of RTAs, particularly among younger males in the 15-24
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age group,* underscores the need to address the long-term consequences of TBI in this high-risk
demographic. Although survival rates in trauma cases are relatively high, limited research exists on the
psychological outcomes of TBI survivors, including post-traumatic stress symptoms (PTSS), depression, and
emotional regulation difficulties.® This gap in research highlights the need for further investigation into

how TBI affects the mental and emotional well-being of individuals, especially those in vulnerable age groups.

TBI is widely associated with neuropsychiatric complications, including PTSS, depressive symptoms, and
emotional regulation issues, all of which significantly affect recovery and quality of life.”8 PTSS, once thought
to be uncommon following TBI, is increasingly recognized as a significant consequence of brain injuries,
even in individuals who do not explicitly recall the traumatic event.®!? Individuals with mild traumatic brain
injury (mTBI) are at an increased risk of developing PTSS and post-traumatic stress disorder (PTSD)
compared to those with other injuries or no TBIL.1L1213 Meta-analyses and large cohort studies indicate that
the prevalence of PTSD following mTBI in civilian populations ranges from 12% to 16% within the first year
of the post-injury period. '

PTSS and depressive symptoms are commonly observed in TBI survivors, and together they complicate the
recovery process. These symptoms are often interrelated, with the presence of one exacerbating the severity
of the other, leading to prolonged recovery trajectories.!%1617 Emotional dysregulation is another prevalent
issue for TBI survivors, often co-occurring with PTSS and depressive symptoms, further contributing to
functional impairments and hindering rehabilitation efforts.!81920 Brain damage in areas such as the prefrontal
cortex, amygdala, and ventromedial prefrontal cortex plays a key role in these impairments.?! Lesions in the
prefrontal cortex for example, are associated with deficits in executive functions like planning, decision-
making, and impulse control.?? Damage to the amygdala has been shown to significantly alter emotional
responses, particularly fear processing, leading to increased emotional reactivity.?> Furthermore, lesions in
the ventromedial prefrontal cortex impact reward-based decision-making and risk evaluation, often leading
to maladaptive behaviours.?223 These disruptions in key brain regions responsible for emotional and cognitive

regulation highlight the complexity of recovery for TBI survivors.

Despite significant global research, TBI studies in Malaysia predominantly focus on its immediate
physiological consequences, such as neuroinflammation and mitochondrial dysfunction.?* However, the
long-term psychological impacts of TBI, particularly PTSS, depressive symptoms, and emotional
dysregulation, remain underexplored in this context. Research has shown that these psychological sequelae
often co-occur and significantly influence the rehabilitation outcomes of TBI survivors. Yet their prevalence,

interrelationships, and role in recovery are not well understood within the Malaysian population.!0.15.20

This study examines the prevalence and interrelationships of PTSS, depressive symptoms, and emotional
dysregulation among TBI survivors in Malaysia. By addressing these psychological factors, this research
aims to provide empirical data to inform the development of more comprehensive rehabilitation protocols

that address both the physical and psychological needs of TBI survivors.!5:25:26
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MATERIALS AND METHODS

This quantitative cross-sectional study examined the prevalence and interrelationship of PTSS, depressive
symptoms, and emotional regulation difficulties among individuals with self-reported TBI. Data were
collected through an online survey disseminated via social media (e.g., WhatsApp, Facebook, and Instagram).
Participants accessed the survey using QR codes or links. Participants aged 18 to 65 years with a self-reported
history of TBI caused by external mechanical forces were included. Non-traumatic causes (e.g., stroke,
tumours, or neurodegenerative diseases) were excluded. Eligibility was confirmed through a screening

question defining TBI, and participants were required to understand English or Malay.

Purposive sampling was used in this study to specifically recruit individuals with self-reported histories of
TBI who may be experiencing psychological symptoms such as PTSD, depression, and emotional regulation
difficulties. This approach was necessary to ensure the sample included individuals with direct experience of
TBI, which is critical to addressing the research questions. However, as with any purposive sampling method,
this approach may introduce selection bias as it relies on participants' self-selection and may exclude
individuals who are less engaged with TBI-related resources or support groups. This limitation should be
considered when generalizing the findings to the broader TBI population. The sample size was determined

using G*Power 3.1.9.4 to achieve a minimum of 139 participants, adjusted for a 25% attrition rate.?’

The study employed three standardized assessment tools: (1) The Post-Traumatic Stress Disorder Checklist
for DSM-5 (PCL-5) was used to assess post-traumatic stress symptoms. The PCL-5 is a 20-item self-report
measure developed in accordance with DSM-5 diagnostic criteria and has demonstrated strong psychometric
properties. A cutoff score of 233 was used to indicate probable PTSD, based on the validation evidence in
Malaysian samples. Higher scores reflect greater severity of post-traumatic stress symptoms.?8 (2) the Patient
Health Questionnaire (PHQ-9) to measure depressive symptoms. A score of 210 indicates moderate to
severe depression.?? This threshold has been validated in clinical and community samples to effectively
identify individuals with clinically significant depressive symptoms. (3) the Emotion Regulation Questionnaire
(ERQ)) to assess the use of cognitive reappraisal and expressive suppression as emotional regulation strategies,

categorized into low, medium, and high levels.

Data were collected online to maintain participant confidentiality, with all participants providing written
informed consent. There was no time frame imposed between the occurrence of TBI and participation,

allowing for the capture of ongoing psychological impacts.

Spearman’s rank-order correlation was employed to examine relationships among PTSS, depressive
symptoms, and emotional regulation, given the non-normal distribution of the data, as assessed by the
Shapiro-Wilk test (p<<0.05). Effect sizes were interpreted using conventional benchmarks (small =0.1,

medium =0.3, large =0.5) to evaluate the strength of associations.

RESULTS
A total of 150 participants were included in the study, with an equal distribution of males (n=75) and females
(n=75), and a mean age of 33.5 years (SD=8.6). The majority of participants were Malays (n=95). The highest

educational qualifications among participants were SPM (n=40), Diploma (n=42), and bachelot’s

IMJM Special Issue
Volume 25 No. 2 (2026) 15 ICMHS 2025



IM_]M Special Issue, Volume 25 No 2 (20206)

degree (n=41). Most participants were employed full-time (n=106), followed by part-time workers (n=17)
and the unemployed (n=27). The majority experienced a single episode of TBI (n=129), followed by recurrent

episodes (n=18) and multiple episodes (n=3). The main cause of the patticipants’ initial injury

was a motor vehicle accident (n=80), followed by a fall (n=30), a physical assault (n=14), a sports injury

(n=14), and a work injury (n=0). The demographic information of the participants is presented in Table I.

Table I: Demographic Characteristics of Participants

Characteristic Frequency (n) Percentage (%)
Gender
Male 75 50.0
Female 75 50.0
Race
Malay 95 63.3
Chinese 37 24.7
Indian 9 6.0
Others 9 6.0
Education Level
Bachelot's Degree 41 273
Diploma 42 28.0
Sijil Pelajaran Malaysia (SPM) 40 26.7
Foundation 14 9.3
Mastet's Degree 11 7.3
PhD 1 0.7
Others 1 0.7
Employment Status
Full-time Employed 106 70.7
Part-time Employed 17 11.3
Unemployed 27 18.0
Frequency of TBI
Multiple TBIs (>3) 3 2.0
Recurrent TBIs (2-3) 18 12.0
Single Incident 129 86.0
Cause of Initial TBI
Motor Vehicle Accident 80 53.3
Fall-related Injury 30 20.0
Physical Assault 14 9.3
Sports-related Injury 14 9.3
Workplace Injury 6 4.0
Others 6 4.0

Table 1I shows the distribution of respondents according to levels of post-traumatic stress symptoms (PTSS),
depressive symptoms, and emotional regulation difficulties. A total of 150 participants with traumatic brain
injury (TBI) were included in the study. Of these, 80.7% (n=121) met the clinical threshold for PTSD as
indicated by PCL-5 scores of =233, while 19.3% (n=29) did not meet the cutoff score. The 95% confidence
interval for the proportion of participants meeting PTSD criteria is 74.52% to 86.88%, suggesting that the

true population proportion is likely to fall within this range. For depressive symptoms, most participants,
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43.3% (n=05), reported moderately severe symptoms (PHQ-9 scores 215), followed by 26.7% (n=40) with
moderate symptoms, 13.3% (n=20) with severe symptoms, and 8.0% (n=12) with none or minimal

symptoms.

For emotional regulation, cognitive reappraisal (ERQ_CR) scores showed that 42.7% (n=64) of participants
had medium levels, 32.0% (n=48) had low levels, and 25.3% (n=38) had high levels. For expressive
suppression (ERQ_ES), the majority of participants were in the medium range (48.0%; n=72), followed by
26.0% (n=39) with low levels and 26.0% (n=39) with high levels.

Table II: Levels of Post-Traumatic Stress Symptoms (PTSS), Depressive Symptoms, and Emotional Regulation
Difficulties of Participants

Characteristic Frequency (n) Percentage (%)

Post-Traumatic Stress Symptoms (PTSS)

Meets PTSD Diagnosis (=233) 121 80.7
Does Not Meet PTSD Diagnosis (<33) 29 19.3
Depressive Symptoms
None/Minimal 12 8.0
Mild 13 8.7
Moderate 40 26.7
Moderately Severe 65 43.3
Severe 20 13.3

Emotional Regulation (Cognitive Reappraisal)

Low (524) 48 32.0

Medium (25-31) 64 427

High (=32) 38 25.3
Emotional Regulation (Expressive Suppression)

Low (=11) 39 26.0

Medium (12-16) 72 48.0

High (=17) 39 26.0

Table III presents the relationship between post-traumatic stress symptoms (PTSS) and depressive
symptoms, as measured by the PHQ-9. A strong positive correlation was observed between PTSS and
depressive symptoms (Spearman’s p=0.728, p<0.001), indicating that individuals with higher PTSS scores

were significantly more likely to report more severe depressive symptoms.

Table III: Correlation Between Post-Traumatic Stress Symptoms (PTSS) and Depressive Symptoms (PHQ-9)

Variable Spearman’s @ p-value
Post-Traumatic Stress Symptoms (PTSS) 1.000 -
Depressive Symptoms (PHQ-9) 0.728 < 0.001

Table IV shows the correlation between emotional regulation difficulties and the severity of post-traumatic
stress symptoms. Cognitive reappraisal (ERQ_CR) showed a moderate positive correlation with PTSS
(Spearman’s 0=0.253, p=0.002), suggesting that individuals who engage more frequently in cognitive
reappraisal may also report higher levels of PTSS. On the other hand, expressive suppression (ERQ_ES)
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showed a strong positive correlation with PTSS (Spearman’s ¢=0.532, p<0.001), indicating that greater

reliance on emotional suppression is associated with more severe PTSS.

Table 4: Correlation Between Emotional Regulation Difficulties and Post-Traumatic Stress Symptoms (PTSS)

Variable Spearman’s ¢ p-value
Cognitive Reappraisal (ERQ_CR) 0.253 0.002
Expressive Suppression (ERQ_ES) 0.532 < 0.001

Post-Traumatic Stress Symptoms (PTSS)

DISCUSSION

The study found high prevalence rates of PTSS, depressive symptoms, and emotional regulation difficulties
among individuals with TBI. These results offer important insights into the psychological burden experienced
by this population. Furthermore, PTSS was strongly associated with expressive suppression, and higher

PTSS scores corresponded with more severe depressive symptoms.

Prevalence of PTSS, depressive symptoms and emotional regulation difficulties

The prevalence of PTSD observed in this study (80.7%) is substantially higher than pooled estimates reported
among civilian populations with TBI. Previous evidence suggests that the overall prevalence of PTSD among
individuals with TBI is approximately 27%, compared with 11% among those without TBI. Even when
considering civilian samples alone, where PTSD prevalence following TBI has been reported at approximately
16%, the prevalence identified in the present study remains markedly elevated.’> This discrepancy may be
attributed to the nature of the online recruitment method, whereby individuals experiencing psychological
distress may have been more likely to participate. Such recruitment may introduce sampling bias, as
individuals who are more engaged with or concerned about their condition could be overrepresented, thereby
inflating the observed prevalence. In addition, reliance on self-reported TBI diagnoses may contribute to
misclassification bias. Consequently, the prevalence of PTSD in the broader civilian TBI population may be

lower than that observed in the present study.!

While the relationship between injury severity and depressive symptoms was not directly analysed in this
study, it is likely that more severe TBIs may be associated with more significant depressive symptoms.
Previous literature has consistently found that individuals with moderate and severe TBI are at increased risk
for depression.’? Therefore, the elevated prevalence of PTSD observed here may primarily reflect the impact
of a single TBI event rather than the cumulative effects of multiple injuries. The elevated PTSD prevalence
in this study reinforces the importance of eatly intervention even for a patient with a single episode of injury
that addresses both the physical and psychological dimensions of TBI recovery. However, future research
should examine the impact of injury severity on mental health outcomes to better understand these

associations.

The distribution of depressive symptom severity revealed that 43.3% of participants reported moderately
severe symptoms, 26.7% reported moderate symptoms, and 13.3% exhibited severe symptoms. These
findings align with previous studies reporting a high prevalence of depression following TBI, particularly in
individuals with moderate-to-severe injuries.’’*> For example, a previous study observed a 33.7% rate of

depression one year post-TBI, with severity directly correlated to the extent of brain injury.3 Although the
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current study did examine the relationship between injury severity and depressive symptoms, the findings
highlight the substantial emotional burden faced by individuals with TBI. Furthermore, a previous study
reported that individuals with TBI are nearly twice as likely to develop depressive symptoms compared to
those without TBI.3? This result supports the elevated depression rates observed in this study. Psychosocial
factors such as reduced functioning and social isolation, although not measured here, may further exacerbate
depressive symptoms>*3>. Collectively, these findings underscore the importance of integrated treatment
approaches addressing both physical injury and psychosocial factors to improve mental health outcomes in

TBI patients.

The study revealed that emotional regulation difficulties, measured through cognitive reappraisal (ERQ_CR)
and expressive suppression (ERQ_ES), were prevalent among participants with TBI. Approximately 42.7%
of participants scored in the medium range for cognitive reappraisal, while 48.0% scored in the medium range
for expressive suppression. These findings are consistent with evidence that TBI can impair regions involved
in emotional processing, such as the prefrontal cortex and amygdala.?-3 These impairments may undetlie
challenges in recognizing and managing negative emotions such as anger and fear, as observed in a previous
study.’” This emotional dysregulation may be related to maladaptive emotional responses, such as expressive
suppression, which is commonly used to manage intense emotions but may exacerbate psychological distress

in TBI patients.!8

In Malaysia and other Asian cultures, emotion suppression is often seen as a normative response to emotional
challenges, especially in more collectivist societies. In these cultures, there is often an emphasis on maintaining
social harmony and avoiding the outward expression of distress, which can lead individuals to suppress their
emotions as a coping mechanism. This cultural tendency may exacerbate the emotional regulation difficulties
faced by individuals with TBI, as these individuals may be more likely to rely on suppression, which can
worsen the severity of PTSS and depressive symptoms. The role of cultural values in shaping emotional
regulation strategies, such as emotion suppression, should therefore be considered in both the assessment

and treatment of TBI patients in Malaysia.®

Relationship Between Emotional Regulation Difficulties and PTSS

PTSS severity was positively associated with both cognitive reappraisal and expressive suppression. The
positive correlation between cognitive reappraisal and PTSS diverges from traditional literature, which
typically positions cognitive reappraisal as an adaptive emotion regulation strategy.? However, the findings
align with recent studies on acquired brain injury (ABI), where individuals with TBI struggle to implement
effective reappraisal strategies due to cognitive deficits.*’ This suggests that the maladaptive use of cognitive
reappraisal due to cognitive impairments resulting from TBI may actually exacerbate emotional distress rather
than providing adaptive coping mechanisms. Cognitive reappraisal involves reinterpreting a stressful situation
to reduce its emotional impact, but TBI often impairs cognitive functions such as attention, memory, and
executive control, making it difficult for individuals to effectively reframe their thoughts. As a result,
individuals with TBI may fail to use reappraisal effectively, potentially increasing their emotional distress and

contributing to the severity of PTSS symptoms.
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In contrast, expressive suppression was found to be strongly correlated with PTSS, which supports prior
research suggesting that suppressing emotional expressions can exacerbate PTSD symptoms.*1#2 The study’s
findings highlight the importance of addressing both cognitive reappraisal and expressive suppression in

interventions aimed at reducing PTSD severity in TBI patients.

Correlation Between PTSS and Depressive Symptoms

PTSS and depressive symptoms were strongly correlated, and this is consistent with evidence that these
conditions frequently co-occur after TBI.'216 The neurological impairments resulting from TBI, which affect
brain regions responsible for emotional processing, such as the hippocampus, amygdala, and prefrontal
cortex, contribute to the severity of both PTSS and depressive symptoms.* To illustrate, impairment of the
hippocampus, which plays a key role in memory consolidation and regulation of the stress response, may be
related to difficulties in distinguishing between safe and threatening stimuli, thereby intensifying re-
experiencing symptoms and mood disturbances. Dysfunction in the amygdala, responsible for processing
emotional salience and fear, can cause heightened emotional reactivity and exaggerated fear responses,
worsening hyperarousal and anxiety symptoms commonly seen in PTSD and depression. Damage to the
prefrontal cortex, which is involved in executive function and emotional regulation, can reduce the ability to
control negative emotions and intrusive memories, further linking the severity of PTSS and depressive

symptoms in TBI.%

The findings underscore the need for integrated treatment approaches that address both PTSD and
depression simultaneously, as treating these conditions in isolation may limit the effectiveness of
interventions. Cognitive-behavioral therapy (CBT), including trauma-focused CBT, has been shown to be
effective in managing co-occurring PTSD and depression,®? and should be incorporated into clinical

practice.3

Implications for Clinical Practice
The findings of this study have important implications for clinical practice, particulatly in the rehabilitation
of patients with TBI. The high prevalence of PTSS, depressive symptoms, and emotional regulation

difficulties indicates a potential benefit of comprehensive and integrated care models that address the

cognitive, emotional, and behavioural dimensions of TBI recovery. This includes eatly psychological

assessment and intervention, as well as integrating emotional regulation strategies into treatment plans.30:44

Limitations and Recommendations for Future Research

This study has several limitations. The relatively small and homogeneous sample limits the generalizability of
the findings, and future studies should recruit larger and more diverse populations. The cross-sectional design
limits causal interpretation, underscoring the need for longitudinal research. Another limitation is the reliance
on self-report measures, which may introduce bias. Future studies should incorporate multi-method
assessment approaches to improve diagnostic accuracy. The emotional regulation assessment should be
expanded to include other strategies, such as rumination and emotional avoidance. Comorbid factors such as

chronic pain and sleep disturbances should also be explored for their impact on psychological outcomes.
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CONCLUSION

This study highlights the high prevalence of PTSS, depressive symptoms, and emotional regulation difficulties
in individuals with TBI in Malaysia. The significant associations between expressive suppression and PTSD
severity indicate that maladaptive emotional regulation strategies may exacerbate psychological symptoms.
The strong association between PTSD and depression supports consideration of integrated treatment

approaches that address both conditions.
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