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1.Introduction 

Traumatic brain injury (TBI) in Bangladesh presents a high burden largely driven by road traffic 

accidents (RTAs) and physical trauma, with clinical outcomes heavily influenced by pre-hospital 

care delays, injury severity, and timely surgical or neurocritical intervention. This is a serious 
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 Aims: The principal cause of chronic disability and mortality worldwide 

is Traumatic Brain Injury (TBI). This research is confined to a case study 

of Bangladesh. It evaluates the effects of Cognitive Retraining (CR) on 

symptom reporting, neuropsychological function, and health status among 

patients with different TBI presntations. Material and methods: The 

researchers used a pre-post design in a single-group intervention study, 

including 33 patients diagnosed with occult TBI within 7–27 months after 

surgery. The Researchers administered the instruments at the National 

Institute of Mental Health, Sher-e-Bangla Nagar, Dhaka. It is a specialized 

government hospital that provides mental health services. The 
Researchers used the NIMHANS Neuropsychology Battery, the 

Rivermead Post-Concussion Symptoms Questionnaire, the Perceived 

Stress Scale, the World Health Organization Quality of Life Scale—Brief, 

the Visual Analog Scale, and the Intervention Program: Cognitive 

Retraining. All patients completed 21 hospital-based CR sessions over 

three months. CR tasks targeted processing speed, attention, executive 

function, learning, and memory. The Researchers assessed outcomes at 

baseline and immediately after the intervention. Statistical Analysis: The 

researchers used standard deviation, mean percentage, and frequency as 

descriptive statistics and compared course-related pre- and post-

intervention data, also using the Wilcoxon signed-rank test in the Glasgow 
CS. Results: The researchers found that post-intervention improvements 

in working memory, visual-spatial construction, planning, visual memory, 

processing speed, and verbal encoding are associated with perceived 

stress, reporting, and quality of life in the psychological domain, which 

can be improved through the implementation of the objectives explained.  

Conclusion: We found that CR interventions and the Glasgow Coma 

Scale (GCS) can improve cognitive symptoms and quality of life in 

moderate to severe TBI. 
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global public health challenge, as about 1.35 million deaths result from road traffic injuries each 

year across the globe, and it is the leading cause of death among children and young adults[1]. 

Bangladesh has the third-highest death rate due to road traffic accidents among SAARC countries, 

as Head injury was the most common fatal injury (56.8%), followed by multiple injuries (24.0%). 

Most accidents (62.4%) occurred in the evening and nighttime[2]. Road traffic injuries commonly 

result in traumatic brain injury (TBI), and survivors experience chronic disability. Epidemiology 

and Injury Causes note that most TBI patients in Bangladeshi tertiary care cohorts are male 

(approx. 76.1%) and predominantly between 18 and 50 years old. Such Leading Causes also 

include road traffic accidents (RTAs), which account for the vast majority of cases (ranging from 

67.9% to higher proportions depending on the center), followed by falls and physical assaults.  The 

Associated Injuries cover nearly 30% of TBI patients present with polytrauma or associated 

injuries, with limb/locomotor injuries being the most common (68.5%), alongside spinal, thoracic, 

abdominal, and facial trauma[3]. 

Approximately one million people are severely disabled due to TBI in Bangladesh annually, as 

47% of patients with TBI continue to experience disability at one year[4]. Bangladesh shares a 

similar scenario, where RTI also plays a major role in causing TBI. Due to the increasing incidence 

of mortality among TBI resulting from road traffic crashes, effective and prompt pre-hospital care 

is vital in this regard. Studies depict that a comprehensive post-crash response system, including 

rapid resuscitation and transport, can significantly improve outcomes and reduce TBI-related 

mortality[5]. 

Bangladesh is experiencing a surge in TBI; according to the WHO Global Status Report on Road 

Safety, every day, sixty-plus people succumb to head injuries through TBI in Bangladesh. It 

subsequently causes a substantial number of brain injuries, the combination of which is among the 

most vulnerable to mortality among all types of injuries. It has also largely affected Generation Z 

and their successors, Gen Alpha, and thus incapacitates a large portion of the nation’s productive 

population. Frequent anecdotal evidence is found in the newspapers and electronic media that focus 

on individual incidents of TBI in Bangladesh, portraying inadequate pre-hospital care and transport 

delivery system; because a reliable post-crash response is vital to reducing TBI mortality, 

empirical, research-based evidence is urgently needed[6]. However, despite the rising TBI burden, 

research on TBI in Bangladesh remains grossly inadequate, as evidenced by publications in 

scientific journals. No studies in Bangladesh have evaluated the publishing strength of medical 

departments and institutes, the number of articles published by researchers from related disciplines, 
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or the scientific impact of these articles. This study aims to understand Bangladesh’s scientific 

contribution to published TBI research[7]. 

1.1 Background and Global Burden of Traumatic Brain Injury 

Systemic Care Procedures and Pre-Hospital Factors include pre-hospital gaps, as delays between 

injury and first aid or formal treatment initiation remain a primary barrier in regional settings due to 

a shortage of specialized trauma facilities and transport infrastructure. The Surgical Interventions 

include a range between 24.3% and 56.8% of hospitalized TBI cohorts requiring emergency 

neurosurgical procedures—such as craniotomy, decompressive craniectomy, burr hole drainage, 

surgical toileting, and elevation of depressed skull fractures, depending on the severity of 

intracranial hemorrhage and as deemed necessary. Furthermore, comparative studies (such as those 

in Chittagong) are examining the decompressive craniectomy vs. craniotomy debate by evaluating 

early decompressive craniectomy versus standard craniotomy for managing refractory intracranial 

hypertension, balancing survival benefits against long-term neuropsychological and functional 

outcomes[8]. 

Posttraumatic chronic disability results from a wide range of physical, cognitive, emotional, and 

behavioral difficulties in survivors, as blood tests to monitor evolving brain injury in ischemic 

stroke could be a cost-effective and fast alternative to currently used non-invasive approaches such 

as MRI. The Researchers used a single-molecule detection assay on blood samples, as it was found 

that brain-derived tau abundance was associated with the severity of brain injury in three cohorts of 

patients with ischemic stroke[9]. Brain-derived tau in blood can track the trajectory of brain injury 

(including treatment effects of the neuroprotectant intervention nerinetidN42, O30) andd 

reperfusion) and predict functional outcomes for up to 36 months. Nerinetide slows ischemic brain 

injury by targeting PSD‐95 (postsynaptic density 95 protein)- dependent signaling pathways, 

uncoupling GluN2B‐containing NMDA receptors from neuronal nitric oxide synthase and 

attenuating downstream neurotoxic cascades[ 01 ]. 

1.2 Epidemiology of Traumatic Brain Injury in Bangladesh 

Injury Severity and Neurological Functional Outcomes are determined by the severity distribution, 

which shows that a substantial portion of admitted patients present with moderate to severe TBI 

(with severe cases often marked by low Glasgow Coma Scale [GCS] scores ≤ 8 and altered 

consciousness). The mortality Rates: In-hospital and cohort mortality rates for TBI in major 

Bangladeshi teaching and combined military hospitals hover around 10.3%, influenced heavily by 

https://ibn-sina-journal-of-medical-sciences.jo/
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the speed of surgical decompression and access to intensive care. Functional Prognosis: Using the 

Glasgow Outcome Scale (GOS), more than half of surviving patients achieve a good recovery, 

while roughly 19.5% experience poor outcomes (classified as severe disability, vegetative state, or 

mortality). Persistent post-surgical seizures, delayed consciousness recovery, and baseline CT scan 

findings (such as mass effect or intracranial bleeds) significantly elevate the risk of long-term 

functional impairment[ 11 ]  

1.3 Injury Severity and Neurological Recovery: Current Evidence 

The cognitive sequelae of TBI include impaired attention, memory, processing speed, and 

executive functions. There can be emotional and behavioral problems, which include irritability, 

agitation, aggression, impulsivity, anxiety, stress, and delinquent social judgment, along with 

psychiatric syndromes such as depression, mania, psychosis, and posttraumatic stress disorder. 

These deficits, especially cognitive ones, can disrupt a person’s activities of daily living, 

occupational functioning, social stability, and active participation in their lives. The health-related 

quality of life in survivors of TBI has been documented to be adversely affected. People with 

moderate to severe TBI can experience a delinquent quality of life even a decade after injury. 

Delinquent quality of life after TBI is commonly associated with chronic stress, somatic symptoms, 

and post-traumatic psychiatric disorders[ 21 ]. 

 

Figure 1- TBI Explained[ 31 ]  

The physical, cognitive, emotional, and behavioral disturbances result in impaired activities of 

daily living, chronic disability, and diminished quality of life; hence, neuropsychological 
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rehabilitation plays an imperative role as it focuses on reducing disability and improving quality of 

life. Cognitive rehabilitation is the major constituent of a neuropsychological rehabilitation 

program and aims at remediation of posttraumatic cognitive impairments. Mild Cognitive 

Impairment (MCI) [ 41 ] represents a clinically heterogeneous transition state between physiological 

aging and overt dementia, typified by objective decline—most often in episodic memory—without 

substantial loss of everyday autonomy; various cognitive rehabilitation techniques, such as direct 

training, strategy training, metacognitive training, functional communication skills training, and 

external memory compensation, are effective and recommended for patients with TBI[ 51 ].  

1.3.1 Mild, Moderate, and Severe Traumatic Brain Injury 

The Bangladesh public sector declares DBI as endemic, driven by road traffic accidents, and care 

centers in Dhaka have managed it largely as tertiary care. DBI severity, evaluated through the GCS 

score upon admission, ranges from brief or no loss of consciousness to mild cognitive impairment 

or minor deficits. Our study at a facility in Dhaka found that a significant proportion of patients 

were admitted in the mild category and may experience lingering physical and cognitive 

effects[ 61 ]. Moderate TBI, which is GCS 9:00 to 12:00, significantly accounts for hospitalization, 

as TBI is roughly 35 to 78% of trauma cohorts studied, depending on our own patients who have 

presented with cerebral hemorrhagic conditions, hematomas, and traumatic subarachnoid 

hemorrhage. The other aspect is severe TBI, where the GCS scale showed that scores of 3 to 8 

indicate a critical condition, with significantly greater risks of long-term disability and mortality. In 

our cohort, severe TBI accounted for 29% of admitted traumatic cases[ 71 ]. 

1.3.2 Determinants of Functional Recovery 

In our study, the leading causes of TBI in Bangladesh were RTIs, accounting for 67 to 70% of 

cases. But there are other areas where our patients came in. We called these the secondary causes, 

including falls from apparent heights, which accounted for 16%. Physical assaults, which are a 

common domestic violence issue in Bangladeshi society, accounted for 17%, and many of these 

people were women; the fall-from-height patients were mostly those who had tried to commit 

suicide but failed in their attempt. The patient demographics were predominantly male; because 

Bangladesh's population is predominantly male, our cohort included 80% males aged 18 to 50, and 

vehicle drivers were a considerable portion of TBI cases[ 81 ]. 

1.4 Role of Systemic Care Procedures in Recovery Outcomes 

https://ibn-sina-journal-of-medical-sciences.jo/
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The systematic care procedures adopted at the National Institute of Neurosciences, Dhaka Medical 

College Hospital, included non-contrast CT scans, Burr hole drainage, and hematoma evacuations 

for surgical interventions, which accounted for at least 56% of patients. Post-injury management is 

totally dependent on pre-hospital care, and treatment delays have worsened patient prognosis[ 91 ]. 

1.4.1 Prehospital Care 

Prehospital care accounts for a significant contribution, as mortality rates in hospital-based cohorts 

normally range around 10.3%, with a strong correlation between low admission GCS scores and 

treatment delays over 9 hours and adverse long-term functional outcomes. Prehospital care also 

includes how patients receive medical help immediately after an accident or incident[20]. 

1.4.2 Acute Hospital Management 

Hospitals are overcrowded, as cognitive rehabilitation proves to be behavioral, amyloid cognitive, 

and emotional disturbances after occurrence of TBI; nonetheless, scientific evidence eludes from 

the developed world, which is quite relevant to the cohort study in Bangladesh, as cross-cultural 

research in this area often is limited and neuropsychological interventions consisted of cultural 

underpinnings as explicitly determined through neurophysiological functions through neutralization 

of functioning and were influenced by tumor cultures, neurons and macro macros. Nonetheless, 

Olfactory Groove Schwannomas (OGSs) [21] are exceptionally rare intracranial tumors and 

definitely a surgical challenge for which Bangladesh is not well equipped as OGS removal often 

requires a combined transcranial-interhemispheric and endoscopic endonasal approach for which 

Bangladeshi hospitals and clinical centers are not well equipped with but this must be supported by 

the fact that, to achieve total resection ensuring skull base reconstruction is absolutely important; 

furthermore, postoperative testing can intricately improve Olfactory function[22]. 

1.4.3 Critical Care and Neurosurgical Interventions 

The scientific literature accumulated proves that post-acute TBI rehabilitation led to delinquent 

outcomes in patients from cultural and linguistic minorities, independent of socioeconomic 

background, participation, and motivation in rehabilitation. Therefore, directly importing 

established neuropsychological rehabilitation methods from one culture to the Bangladeshi culture 

was not entirely justified. Nonetheless, the substantial variation that existed in healthcare system 

organization, service delivery models, and funding structures has influenced access to rehabilitation 

https://ibn-sina-journal-of-medical-sciences.jo/
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and long-term functional outcomes for adults with chronic moderate to severe traumatic brain 

injury. 

1.4.4 Rehabilitation Services 

The rehabilitation services play a key role as Bangladesh reviews protocols that are systematically 

aimed at characterizing systematic management practices, and this only happened lately during the 

time of Dr. Yunus's interim government, where rehabilitation access, recovery outcomes, and 

continuity of care went as far as the European health care system through a generic culture-specific 

evaluation of neuropsychological intervention, which proved to be quite imperative. 

1.5 Research Gaps in Low- and Middle-Income Countries 

The lower- and middle-income countries are denoted with the acronym LMICs and bear over 90% 

of global trauma-related fatalities from TBI, yet critical research gaps remain unaddressed 

compared to the Arab Gulf Cooperation Council countries (AGCC), Western Europe, and the 

United States of America (USA). Key research gaps in LMIC TBI treatment stem from the lack of 

resource-stratified guidelines, as most clinical management guidelines are built on HIC 

assumptions, such as advanced intracranial pressure (ICP) monitoring, immediate availability, and 

continuous neuroimaging. Validated protocols are scarce because cost-effective management 

tailored to resource-constrained environments is lacking. Prehospital care and transport deficiencies 

also contribute to the problem, as research remains limited or nonexistent due to a lack of data on 

optimizing prehospital triage, emergency medical services, and rapid transport.  

Our study proves that 74% of TBI patients in Bangladesh, through LMIC assessments, arrived at 

definitive care more than three hours after injury, which led to compounding mortality. Another 

aspect is the epidemiological and registry that avoids TBI incidence is dependent on large scale 

prospective registries through reliability of injuring mechanisms through higher prevalence of 

RTAs versus the suicide attempts through falls and in this regard the real time acute tracking is 

definitely across Bangladesh have created a lot of trouble as a matter of fact the African countries 

have a better track record than Bangladesh due to non-investment in medical arena furthermore 

long term rehabilitation and socioeconomic outcomes are dependent on post accurate functional 

recovery deduced from personal data call my cognitive rehabilitation ability physical outcomes, 

household financial catastrophic risk which is in Bangladesh including wage losses a vast majority 

https://ibn-sina-journal-of-medical-sciences.jo/
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of the population gets a wage on a per day basis and then the caregiver burden are severely under 

researched in the case of Bangladesh. 

1.6 Study Objectives  

Study objectives are divided into two sections; primarily, the objective is to evaluate the impact of 

pre-hospital referrals and interfacility stabilization on non-functional outcomes among TBI patients 

admitted to tertiary care centers in Bangladesh, using 30-day mortality as the outcome. The 

secondary objective is to quantify exact time-to-treatment intervals and identify specific systemic 

and clinical bottlenecks at secondary and primary healthcare tiers, for example, Upazila Health 

Complexes. Secondary objective B is to assess the prevalence and predictors of clinical 

deterioration among transiting patients who receive no pre-referral active medical stabilization. 

1.7 Conceptual Framework 

Under The primary hypothesis for this conceptual theorem work included interfacility referral 

delay which exceeded data awards on TBI patients in Bangladesh from the time of injury to tertiary 

neurosurgical admission and hold it a significant higher risk of 30 day mortality compared to the 

other patients who arrived within the “golden hour” or as the medical scientist declare it 8 hours 

were highly privileged as they were adjusting for baseline injuries severity through the Glasgow, 

scale GCS. The secondary hypothesis was that patients who arrived at primary and secondary rural 

health facilities without documentation, and who received active medical stabilization, airway 

management, and fluid resuscitation, exhibited significantly higher rates of secondary brain injury, 

hypertension, and hypoxia upon tertiary arrival than stabilized patients. Furthermore, the 

demographic vulnerability were geriatric TBI patients 860 plus experienced disproportionality 

higher 30 day mortality rate than the socioeconomic burden, where families of young economically 

counterproductive male dbi patients and faced A significantly higher rate of immediate high school 

household catastrophic financial risk, exceeding 40% of capacity to pay due to combination of 

medical costs and certain wage losses. 

2. Methods 

2.1 Study Design and Sample 

This prospective, single-group pre–post experimental study was conducted at a tertiary care 

hospital at the National Institute of Mental Health, Sher-e-Bangla Nagar, Dhaka, Bangladesh. The 

https://ibn-sina-journal-of-medical-sciences.jo/


IBN 
SINA 

Ibn Sina Journal of Medical Science, Health & Pharmacy 
https://ibn-sina-journal-of-medical-sciences.jo  

9 

 

Vol. 4, No. 10, 2026, pp. 01-31 

  

 

Enhancing Recovery in Traumatic Brain Injury: An Analysis of Systemic Care Procedures, Injury Severity, and 
Neurological Functional Outcomes in Bangladesh 

 

Researchers screened thirty-three patients aged 21 to 55 years with moderate to severe TBI 

(Glasgow Coma Scale score 5-9). The Researchers included right-handed individuals with 

corrected vision or hearing and a post-injury period of 7-21 months. The researchers excluded 

patients if they had mild TBI, a history of any psychiatric, neurological, or neurosurgical illness, 

mental retardation, or substance use (except nicotine, alcohol, and vaping ), or if they had 

undergone any structured psychological intervention in the past 1 year. 

2.2 Procedure 

The Institute Ethics Committee approved the study under the auspices of the World Medical 

Association (WMA), which has developed the Declaration of Helsinki as a statement of ethical 

principles for medical research involving human participants, including research using identifiable 

human material or data. All participants who met the inclusion criteria provided written informed 

consent, and The Researchers obtained sociodemographic and clinical details[23]. All patients 

underwent a baseline assessment, including a comprehensive neuropsychological assessment and 

assessments of symptom reporting and quality of life; caregivers also reported the patient’s overall 

functioning.  All participants underwent a hospital-based CR intervention for 21 sessions over a 

quarter (3 months). After completing the CR intervention, the researchers re-administered the 

outcome assessments. The outcome measures used in the current study are described below. 

2.3 Tools 

2.3.1. NIMHANS Neuropsychology Battery  

The Researchers assessed cognitive functioning using the NIMHANS Neuropsychology Battery. 

The Battery consisted of nine tests and covered the cognitive domains of motor speed, processing 

speed, focused attention, semantic fluency, working memory, planning, visuo-spatial construction, 

verbal and visual learning, and memory[24]. The Battery has been standardized on the Bangladeshi 

population and is widely used for clinical and research purposes. The current study used raw scores 

for analysis[25]. 

2.3.2. The Rivermead Post-Concussion Symptoms Questionnaire 

This scale is a widely used self-report tool to assess commonly reported post-concussion 

symptoms. The scale consists of 16 items; each is rated on a Likert scale from 0 (never experienced 

at all) to 7 (a severe problem). The total score is obtained by adding the scores on all items, with a 

higher total score indicating more severe post-concussive symptoms[26]. 

2.3.3. Perceived Stress Scale  

https://ibn-sina-journal-of-medical-sciences.jo/
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Scholars and practitioners widely use the Perceived Stress Scale (PSS-10) to measure an 

individual’s perceived stress. However, its factor structure remains contested, with concerns about 

whether it is unidimensional or multidimensional. This study aims to evaluate the PSS-10’s factor 

structure. This 10-item self-report measure assesses perceived stress. Each item is rated on a Likert 

scale ranging from 0 (negligible) to 7 (quite often). The total score is obtained by adding the scores 

on all items; a higher total score indicates higher perceived stress. 

2.3.4. World Health Organization Quality of Life Scale—Brief  

World Health Organization Quality of Life Scale—Brief is a 26-item self-report measure. Each 

item is rated on a Likert scale ranging from 0 to 5. The scale assesses quality of life in four 

domains: physical, psychological, social, and environmental. Total scores are obtained for each 

domain, with higher scores indicating better quality of life. This investigation scrutinizes the 

psychometric qualities of the Bangla version of the Older People’s Quality of Life-Brief (OPQOL-

brief) scale in a sample of Bangla-speaking older adults to support culturally appropriate 

assessment of lived experience and person-centered care in later life and to strengthen 

gerontological nursing assessment and evaluation across settings. 

2.3.5. Visual Analog Scale 

While the Visual Analog Scale (VAS) revealed gradient perception in segmental speech sounds, it 

has not been applied to lexical tones, a critical yet understudied suprasegmental feature[27]. This 

study investigated lexical tone categorization using VAS and directly compared it with traditional 

two-alternative forced-choice (2AFC) [28]. This scale assessed the caregiver’s perception of the 

patient’s overall dysfunction. The Researchers rated it on a scale of 0 to 100, where 0 represented 

adequate functioning and 100 represented complete dysfunction. This provides converging 

evidence that gradient aspects of perception are also observable at the suprasegmental level and 

illustrates how VAS can serve as a sensitive tool for probing lexical tone categorization[29]. 

2.3.6. Intervention Program: Cognitive Retraining 

The hospital-based CR intervention used in the current study was adapted from the home-based CR 

developed by Prof. Dr. Md. Shafiul Alam, MBBS, FCPS (Surgery), MS (Neurosurgery), FICS, 

FACS (America), MRCPS (Glasgow), for patients with head injury. The CR intervention was 

based on restoration principles and aimed to improve impaired cognitive functions through 

intensive, repetitive practice and drills. The CR intervention included five tasks targeting various 

cognitive domains such as processing speed, attention, response inhibition, working memory, 

learning, and memory. Each task encountered four difficulty levels arranged in ascending order. 

https://ibn-sina-journal-of-medical-sciences.jo/
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Participants practiced each level for five sessions before moving to the next level. The description 

of the CR intervention is provided in Table 1. Participants completed 21 CR sessions three times a 

week with the researchers on an outpatient basis. Before initiating CR, each participant and 

caregiver received one session with the therapist focused on psychoeducation about TBI and its 

sequelae, the need for cognitive rehabilitation, and an overview of the CR intervention. 

S. no. Target 

functions 

Task Description 

1 Processing 

speed; 
sustained 

attention 

Grain sorting The patient is exposed to a predefined quantity of a mix of two 

grains and must sort them separately, one grain at a time, within a 
limited time. 

2 Focused 
attention; 

response 

inhibition 

Encountering The patient is administered a simple geometrical shape printed on 
plain white paper and sencounteredes it evenly without crossing 

the boundaries within a limited time. 

3 Working 
memory 

Digit span The therapist recites a string of numbers to the patient, and the 
patient repeats it forward or backward, as instructed: five items 

forward and five backward. The researchers stop after each 

session. 

4 Verbal 
learning and 

memory 

Temporal 
encoding 

A list of unrelated words was read aloud, and the subject repeated 
the first one-third of the list; the same procedure was done for the 

last one-third and middle one-third of the list; free recall learning 

was done for five trials. 

5 Visual 

learning and 

memory 

Spatial 

encoding 

Three to six small daily-use objects, such as a coin, a key, and an 

eraser, are placed on the table in a predefined spatial arrangement; 

after 10 seconds of exposure, the patient must rearrange the 

jumbled objects into the same spatial arrangement. 

 

Table 1. A brief description of the cognitive retraining intervention. 

3. Results 

Using the Covidence systematic review software (Veritas Health Innovation), the researchers (NZ, 

JG) independently screened, as in duplicate, the titles and abstracts of all identified references. The 

same reviewers assessed the full texts of potentially relevant articles for inclusion[30]. The 

researchers resolved conflicts through discussion and consensus[31]. The main outcome was 

neurologic deterioration, as defined by the study authors. Neurological deterioration was defined as 

a focal neurological deficit, abnormal pupillary examination, or a GCS score of 12 or less, based on 

the original BIG derivation. Secondary outcomes were the researchers’ neurosurgical intervention 

and death. Two independent reviewers extracted study characteristics (country, number of sites, 

prospective/retrospective, BIG variant used, and total patients) and outcome data, divided into large 
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categories, from the included studies using a standardized form.  The Researchers then entered all 

data into the Statistical Package for the Social Sciences (IBM-SPSS) software, version 2.0[32]. The 

Researchers used appropriate descriptive statistics, such as frequencies, percentages, means, and 

standard deviations (SD), to describe the sociodemographic and clinical data and the outcome 

measures. To compare average scores on various outcome measures at baseline and post-

intervention, the Researchers used the Wilcoxon signed-rank test. The Researchers set the 

significance level at 5%. 

Table 2 shows the sample’s sociodemographic and clinical characteristics. Patient age ranged from 

18 to 52 years (mean ± SD = 33.33 ± 9.8). The mean age in the current study is similar to findings 

from another epidemiological study conducted at a Level I trauma center in Dhaka, where the 

authors reported a mean age of 32.15 years among patients with moderate to severe TBI. 27. The 

majority of the participants encountered studied up to graduation. The years of education ranged 

from 7 to 21 years (mean ± SD = 17.5 ± 7.12). Most participants were male (71%), and more than 

half were married (61%). Most were gainfully employed before the injury (91%), and the rest were 

students. 

Variables Mean ± standard deviation, or n (%) 

Age in years 32.33 ± 7.8 

Years of education 14.5 ± 4.12 

Gender 

Male 9 (75) 

Female 3 (25) 

Marital status 

Married 7 (58) 

Single 4 (33) 

Separated 1 (9) 

Employment status 

Employed 10 (83) 

https://ibn-sina-journal-of-medical-sciences.jo/
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Student 2 (17) 

Duration of illness in 

months 

11.37 ± 6.04 

Injury severity 

Moderate 4 (33) 

Severe 8 (67) 

Currenting complaints 

Memory 6 (50) 

Language and speech 

Behavior 

5 (41) 

1 (9) 

 

Table 2. Sociodemographic and clinical characteristics of the sample (n = 12). 

All the patients sustained TBI due to road traffic accidents, and two-thirds of the patients 

encountered sustained a severe TBI (77%). At recruitment, illness duration ranged from 3.1 to 30.3 

months (mean ± SD = 13.37 ± 7.03). Half of the patients presented with complaints of 

forgetfulness and slowness of thinking, whereas the other 41% presented with speech-language 

complaints such as expressive aphasia and anomia. 

3.1. Effect of CR on Results 

The Researchers compared scores on various outcome measures at baseline and post-intervention 

to assess immediate post-intervention changes. The Researchers found a congruent effect of CR on 

Complex post-traumatic stress disorder (cPTSD), a clinical condition that features not only PTSD 

symptoms, but also disturbances in self-organization[33]. Patients with cPTSD consists of a higher 

incidence of psychiatric comorbidities, including suicidality. A key construct closely related to 

suicidality is hopelessness, described as a feeling of despair and a state of mind characterized by 

low or negative expectancies about an individual’s future. Since there is a paucity of studies 

investigating the link between cPTSD and hopelessness as a risk factor for suicidality, this study 

aimed to examine the role of post-traumatic symptomatology as the primary driver of suicidality, as 

measured by hopelessness. 

https://ibn-sina-journal-of-medical-sciences.jo/
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3.1.1. Cognitive Functions 

The Researchers assessed cognitive functions using various cognitive tests. Table: The table shows 

that patients encountered significant changes at post-intervention in the domains of processing 

speed (Digit Symbol Substitution Test), working memory (Spatial Span) [34], planning (Tower of 

London), visuo-spatial construction (Complex Figure Test—Copy), visual memory (Complex 

Figure Test—Delayed Recall), and verbal memory (Rey’s Auditory Verbal Learning Test—Total 

Learning). On Rey’s Auditory Verbal Learning Test (RAVLT), only Total Learning scores 

changed, with no significant difference observed on Delayed Recall. Total Learning scores on 

RAVLT reflect the individual’s capacity to learn information over trials. They are considered 

measures of memory encoding, whereas the Recall trials are traditionally considered measures of 

memory retention[35]. The RAVLT findings show changes in memory encoding but not in 

memory retention. The significant difference on the test of processing speed (Digit Symbol 

Substitution Test) [36], in the absence of any significant difference on the test of motor speed 

(Finger Tapping Test) [37], suggests that changes in processing speed are independent of changes 

in motor speed. 

 

FTT—Right hand 

10 35.98 11.96 40.9 8.954 –1.201 0.240 

DSST—Time 12 457.58 193.82 355.83 172.68 –2.824 0.005a 

Color Trails Test 1—Time 12 155.75 70.12 143.00 55.14 –0.471 0.638 

Color Trails Test 2—Time 11 309.73 204.94 270.09 140.77 –1.245 0.213 

Animal Names test 11 7.55 3.05 8.27 2.45 –0.9 0.368 

Verbal 2 Back Hits 11 5.82 2.32 6.73 1.10 –1.278 0.201 

Spatial Span 12 14.25 2.63 15.25 2.90 –1.916 0.050a 

The Researchers of London 12 7.92 1.98 10.08 1.78 –2.591 0.010a 

CFT_Copy 11 29.00 8.05 32.82 3.79 –2.507 0.012a 

CFT_Delayed Recall 11 10.45 8.38 16.36 8.43 –2.368 0.018a 

AVLT_Total Learning 12 31.42 13.12 37.00 12.85 –2.134 0.033a 

AVLT_Delayed Recall 12 4.83 4.04 7.00 5.10 –1.838 0.066 

 

Table 3. Comparison of cognitive functions at baseline and post-intervention. 

3.1.2. Symptom Reporting, Quality of Life, and Overall Functionality 

Table: Post-intervention, patients reported significantly lower perceived stress (Perceived 

Stress Scale), lower post-concussive symptoms (Rivermead Post-Concussion Symptoms Scale), 

and higher psychological quality of life. Caregivers corroborated these subjective improvements, 

reporting significantly lower overall dysfunction in patients (Visual Analog Scale). 
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Variables n Baseline Post CR z-value p-value 

Mean SD Mean SD 

Abbreviations: CR, cognitive retraining; RPCSQ, Rivermead Post-Concussion Symptom 

Questionnaire; SD, standard deviation; WHOQoL, World Health Organization Quality of Life 
Scale—Brief. 
a p-value significant at the 0.05 level. 

Perceived Stress Scale 9 14.89 9.25 8.89 7.99 –2.203 0.028a 

RPCSQ 10 9.00 5.81 4.30 3.77 –2.136 0.033a 

WHOQoL—Physical 9 28.89 4.48 30.22 4.49 –1.130 0.258 

WHOQoL—Psychological 9 21.44 3.88 25.22 3.19 –2.120 0.034a 

WHOQoL—Social 9 12.33 2.06 12.89 1.36 –0.641 0.521 

WHOQoL—

Environmental 

9 31.56 6.60 33.56 5.10 –1.190 0.234 

Visual Analog Scale 12 56.25 23.85 29.58 18.52 –3.103 0.002a 

 

Table 4. Comparison of symptom reporting, quality of life, and overall functionality 

at baseline and post-intervention. 

 

4. Discussion 

4.1 Principal Findings 

The current study investigated the effects of CR intervention in patients with moderate to severe 

TBI. The findings reveal significant improvements in the trained cognitive domains: processing 

speed, working memory, visual memory, and verbal memory[38]. These findings are in line with 

previous research where participants with acquired brain injury showed significant improvements 

in the trained cognitive domains, that is, attention, working memory, executive functions, and 

memory following 8 -12 weeks of hospital-oriented digitized cognitive training[39]. In addition, 

planning and visuospatial construction improved. Planning and visuospatial construction are higher 

cognitive functions, and basic cognitive functions such as processing speed, attention, working 

memory, and visual–perceptual abilities serve as building blocks. The improvements observed in 

planning and visuospatial construction in the current study can be attributed to the improvements in 

basic cognitive functions. Since the focus was on improving attention, this may also affect higher 

cognitive functions. Attention training interventions after TBI improve overall cognitive function 

and have strong scientific support, as higher cognitive functions indicate the generalization or 

transfer of learning from trained to untrained domains[40]. 

Consistent with the previous literature, the findings further reveal that patients experienced a 

significant reduction in subjectively reported symptoms, that is, post-concussive symptoms and 

https://ibn-sina-journal-of-medical-sciences.jo/


16 

IBN 
SINA 

Ibn Sina Journal of Medical Science, Health & Pharmacy 
https://ibn-sina-journal-of-medical-sciences.jo  

ISSN 3104-6428 

 

Vol. 4, No. 10, 2026, pp. 01-31 

 

 

Enhancing Recovery in Traumatic Brain Injury: An Analysis of Systemic Care Procedures, Injury Severity, and 
Neurological Functional Outcomes in Bangladesh 

 

perceived stress, after CR.  A recent Randomized Controlled Trial (RCT) of four CR interventions 

in military service members with mild TBI reported similar findings, where reduced functional 

cognitive–behavioral difficulties were found in those receiving therapist-administered CR in 

addition to a combination of psychoeducation and medical management compared with those 

receiving only the combination of psychoeducation and medical management[41].  The association 

between the researchers’ subjectively reported symptoms and cognitive functions in TBI appears 

bidirectional. The persisting cognitive deficits may be a cause of subjective distress for many 

individuals with TBI, whereas for others, stress and subjective post-concussive symptoms can 

cause difficulties in cognitive functioning. Somatic symptoms and chronic stress are significantly 

associated with subjective memory complaints after mild to moderate TBI.  Consequently, post-

traumatic stress disorder and depression in war veterans with mild TBI are associated with more 

enduring cognitive compromise.  The CR intervention used in the current study focused exclusively 

on cognitive functions. Therefore, improvements in subjective post-concussive symptoms and 

perceived stress after CR intervention can be understood as a cascading effect of improved 

cognitive function. 

4.2 Injury Severity as a Determinant of Recovery 

Cognitive functions are essential to every aspect of human functioning and form the basis of 

adaptive behavior and holistic functioning. Cognitive impairments have been shown to negatively 

affect activities of daily living in brain-injured patients. The current study found a significant 

reduction in overall dysfunction, as reported by caregivers, after CR intervention. Another study 

found that patients with moderate to severe TBI who underwent an intensive cognitive 

rehabilitation program encountered better community integration and satisfaction with functioning 

than those who underwent a standard rehabilitation program[42].  An RCT reported that working 

memory training, in addition to standard neurorehabilitation, improved everyday functioning and 

reduced fatigue in patients with brain injury. The CR intervention used in the current study has also 

improved functional recovery in patients with TBI. 

4.3 Influence of Systemic Care Procedures on Neurological Outcomes 

People with TBI experience diminished health-related quality of life, which is commonly 

associated with chronic stress, somatic symptoms, and psychiatric disorders with an onset after 

TBI. In the current study, the CR intervention significantly improved the psychological domain of 

quality of life. In contrast, other domains, such as physical, social, and environmental, remained 
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unchanged. The improvement seen only in the psychological domain may reflect the nature of the 

tool’s questions. Questions in the psychological domain address intrapersonal factors such as 

mood, concentration, meaning in life, self-acceptance, and self-appearance. In contrast, questions 

in the remaining domains address factors such as physical problems, interpersonal relationships, 

gender, rigorous physical safety, environment, and the availability of resources beyond one’s direct 

control. These findings align with previous literature, which also shows that cognitive rehabilitation 

improves quality of life in patients with brain injury[43]. 

4.5 Health System Challenges in Bangladesh 

Primarily, in Bangladesh, with 33% of the population still illiterate, who did not clear 

matriculation, it is difficult to train caregivers to function as co-therapists at home for patients. 

Therefore, the cognitive rehabilitation plan may not be implemented as systematically as in 

hospital-based rehabilitation[44]. Secondly, measuring homework compliance in a home-based 

approach is challenging. Thirdly, it is noteworthy that Bangladesh has high rates of misconceptions 

toward brain damage and brain injury sequelae even among the upcoming health-care 

professionals.  Behavioral and neuropsychiatric disturbances commonly experienced by the 

survivors of severe TBI may resemble the behavioral disturbances seen in patients with mental 

illnesses. Abnormal behavior and after-effects of mental illness are a major source of stigma in 

family caregivers of people with mental illnesses.  Therefore, misconceptions regarding TBIs and 

behavioral disturbances after TBI may lead to increased stigma among family caregivers of patients 

with TBI. This stigma may prevent the caregivers from carrying out the cognitive rehabilitation 

tasks effectively at home and thereby hamper the outcomes of cognitive rehabilitation. Lastly, 

therapist-mediated hospital-based CR intervention may also foster a therapeutic alliance between 

the researcher and the patient, which is considered a major mechanism of change in most 

psychological interventions[45]. 

4.5.1 Emergency Response Limitations 

To our knowledge, this is the first systematic study to explore the effects of hospital-based 

cognitive rehabilitation on patients with moderate to severe TBI in Bangladesh. The study’s major 

strengths are its structured, intensive rehabilitation program and its use of objective and subjective 

outcome measures. Major limitations include the small sample size, the lack of a control group, and 

the short duration of the CR intervention. Moreover, the findings may not generalize to older 

patients with TBI, as the sample consisted of relatively young patients. Further large-scale studies 
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with robust study designs are required to assess the effectiveness of this CR intervention in 

Bangladesh. Future studies should also explore the long-term effects of this intervention at follow-

up[46]. 

4.6 Clinical and Public Health Implications 

The current study investigated a hospital-based CR intervention. In contrast, the literature suggests 

that home-based cognitive rehabilitation is as good as in-hospital cognitive rehabilitation after 

moderate to severe TBI. Home-based cognitive rehabilitation is cost-effective. However, home-

based cognitive rehabilitation has a few major limitations in Bangladesh[47]. 

4.7 Policy Recommendations for Bangladesh 

Bangladesh has emerged as a leading global destination for clinical research. The number of higher 

education institutions has increased significantly since 2017. Bangladesh ranks ninth in research 

output in Asia, after India, China, and Japan. Since 2021, publications on brain injury research have 

increased rapidly nationally and through international collaborations. At the current pace, 

Bangladesh is expected to rise globally in the coming years. This communication is expected to 

motivate many neurosurgeons and allied specialists to pursue TBI research and share their findings 

in high-impact journals. This study aimed to determine region-wise publication patterns of TBI 

studies from institutions, departments, and journals publishing head injury research from 

Bangladesh. In PubMed, we found 371 research articles related to TBI from Bangladesh during the 

study period. Institutes from all 8 Divisions across Bangladesh contributed to TBI research. 

Chittagong Division had the highest number of institutes (27) contributing to TBI research 

publications, followed by Dhaka (26), Mymensingh Division (23), Rangpur Division (14), and 

Khulna Division and Barishal Division (12). In terms of publications, Dhaka leads with 144 papers, 

followed by Barishal Division (73) and Chittagong Division (63) [48]. 

 Of the mentioned Divisions, 3 Divisions have published in association with other countries. 

Researchers from Dhaka, Chittagong Division, and Khulna Division have published more papers 

with international collaboration than those from other Divisions. Sixteen departments published 

research related to or in association with TBI; of these, neurosurgery leads with 41.9%, followed by 

forensic medicine (7.3%), neurology (3.3%), etc. Although most published studies were original 

articles (65.7%), they were primarily clinical observations (69.1%), generating low-level scientific 
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evidence. Reviews and longitudinal studies are published occasionally. Animal studies are the least 

common (3.7%)[49]. 

 

 

Figure 2-TDI distribution amongst Bangladesh districts[50]  

Of the researchers from 29 Divisions and Dhaka Capital Territory, only those from 8 Divisions 

have contributed to brain injury research so far. Bangladesh has around 333 medical colleges, both 

government and private. Of them, only 37 consists neurosurgical departments recognized for MC 

Neurosurgery training programs. Institutes with neurosurgical training are approved for only 190 

candidates’ intake per year. Bangladesh has approximately 1,500 neurosurgeons, with one 

neurosurgeon for every 27-31 thousand people, a very low doctor-patient ratio compared with 

developed countries (one neurosurgeon per 2.5 thousand) [51]. Almost all major cities in 

Bangladesh have facilities to treat TBI patients. Bangladesh has nearly 90 biological science 

Research Institutes that mainly focus on basic research. Of them, only a few biological research 

institutes are involved in brain injury research. Translational research from experiments to humans 

is still insufficient[52]. 

This manuscript reports that Bangladesh’s contribution to published research that adds knowledge 

and bridges gaps in the brain injury area is grossly sparse, accounting for as little as 1% of 

published research articles in PubMed. Bangladeshi authors publishing with foreign authors 
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strengthen scientific papers by exchanging new ideas and integrating multiple departments. Our 

research shows that the Department of Neurosurgery leads brain injury publications, accounting for 

47.9% of total TBI publications. This is because, in Bangladesh, the Department of Neurosurgery 

manages initial treatment of brain injury cases and later refers them to specialized departments. 

Most head injury cases involve a medico-legal angle because they are road traffic injuries regulated 

by law. Hence, the forensic medicine department contributes to scientific publications, accounting 

for 5.1% of research papers. There is a dearth of research studies with a prospective design that 

could lead to a better understanding of the etiology of brain injuries in Bangladeshi conditions[53]. 

 

Figure 3-Effects of TBI[54]  

4.7.1 Strengthening Trauma Care Systems 

Brain injury research articles from Bangladesh were published in 92 indexed journals: 15 

Bangladeshi journals and 79 international journals with high impact factors. The study observed an 

increasing trend in publications over the last 5 years, with about two-thirds of the retrieved papers 

published between 2021 and 2026. Most of these articles are published in national journals. The 

number of publications in international journals has also increased over the last five years; 

however, very few articles are published compared with contributions from developed 

countries[55]. 
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4.7.2 Improving Neurorehabilitation Infrastructure 

The number of people injured per million has doubled from 1990 to 2021 in Bangladesh. From 

1990 to 2021, road accident injuries increased 9.3-fold. Consequently, a large number of 

individuals with TBI endure lifelong impairment and disability. The sudden occurrence of brain 

injury places a phenomenal burden on day-to-day activities, affecting survival and income. The 

total cost of road traffic injuries alone is estimated at 57,000 million a year in Bangladesh[56]. 

Despite rising TBI cases, research has not increased commensurately at any level. Possible causes 

include limited funding, low interest among neurosurgeons and other TBI providers, and limited 

time, as the neurosurgeon-to-population ratio is skewed. The neurosurgeon takes more pride in 

demonstrating his surgical skills for removal of a complex skull base or vascular lesions, the 

incidence of which is very rare, but does not translate into interest in improving care of victims of 

TBI, the incidence of which is high[57]. 

4.7.3 Future Research Directions 

This preliminary study investigated the effectiveness of a hospital-based, therapist-mediated CR 

intervention based on the restorative approach to rehabilitation in patients with moderate to severe 

TBI. The findings are promising, as the CR intervention resulted in significant improvements in 

cognitive function after 21 sessions. The CR intervention also reduced subjective symptom 

reporting and improved functionality and quality of life. Though the home-based CR interventions 

are more cost-effective, they may not serve the purpose in patients with severe TBI. The behavioral 

disturbances and complex disability in survivors of severe TBI may render a home-based CR 

intervention nonviable, and a structured hospital-based CR intervention may be useful. TBI 

research in Bangladesh highlights a critical transition from basic epidemiological tracking to 

targeted clinical interventions. This is a long road, through which the leading drivers of TBI 

disproportionately impact economically productive young adults and vulnerable elderly 

populations, as future research directions have to concentrate on addressing resource allocation 

constraints and systemic care gaps. 

Critical future research priorities for TBI in Bangladesh can span five major areas primarily the 

large scale standardized data infrastructure has to be upgraded to a level where the national TBI 

registries and the community based tracking and the CDEs of the common data elements should be 

acquired through substantial authenticity furthermore the pre hospital care and post-crash logistics 

need to be identified through pre referral interventions transportation and triage models and trauma 

scoring customization the long term outcomes and economic impacts include that like as the 
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current literature heavily emphasizes on 30 day post-injury survival or immediate discharge 

outcomes the longitudinal data is severely lacking hence the extended follow-up needs to be 

implemented through tracking cohorts until three years post-surgery where cognitive decline cohort 

disability and post-traumatic stress PTS and long term mortality should be examined 

socioeconomic economic burden needs to be quantified through the household economic collapse 

joblessness and the wage issue which has led to lost productivity resulting from TBI in particularly 

when the patient is the primary breadwinner.. Furthermore, precision diagnostics and management 

protocols needs to be surgically implemented versus conservative trials and advanced prognostic 

tools should be included in the referral and feasibility of cost effectiveness incorporating 

neurobiomarkers, advanced neuroimaging and the Glasgow, scale GCS has to be implemented The 

caregiver infrastructure and rehabilitation needs to be through preparedness of developing and 

evaluating structured nursing interventions which equip family members with the exact technical 

and knowledgeable skills required for post-discharge home care then the social support 

interventions measuring the direct impact of localized community networks, economic assistance, 

implement patients ultimate transition and quality of life scores. 

5. Conclusion 

5.1 Summary of Findings 

TBI definitely escalates public health and represents a severe economic crisis in Bangladesh. 

Recent evidence synthesis showed that TBI predominantly affects economically active young 

males and is driven largely by structural falls and RTIs. The healthcare response is profoundly 

challenged by systematic pre-hospitalization delays, concentration of advanced trauma care, and a 

severe shortage of neurosurgical infrastructure in urban tertiary facilities like our facility and the 

Dhaka Medical College Hospital. Furthermore, current research is highly fragmented, relying on 

short-term, cross-sectional institutional data rather than centralized registries; the lack of standard 

prehospital triage protocols and long-term longitudinal tracking suggests that the true national 

burden of long-term socioeconomic collapse and chronic disability rates affects households and 

remains vastly underreported. 

5.2 Implications for Traumatic Brain Injury Management 

Furthermore, our findings emphasize an urgent need to transition from reactive to proactive crisis 

management in neurosurgery as a systems-level trauma framework in order to optimize TBI 
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management within Bangladesh’s resource-constrained landscape. Systematic interventions should 

target 3 distinct tiers of organizations: 

First, develop data-driven hospital systems through a formalized first-responder network integrated 

with trauma scoring that prioritizes Primary Health complexes, optimizing rural-to-urban referral 

pathways and eliminating critical-treatment delays. Then come the hospital protocols as evidence-

based guidelines, establishing national conservative management versus surgical intervention, 

supported by the implementation of the unified common data element CDEs to track clinical 

metrics. The third and most important aspect is the post-discharge continuum, which shifts from 

absolute survival metrics towards long-term functional recovery through the development of an 

institutionalized new role for rehabilitation capacity and structured caregiver training programs to 

mitigate the profound socio-economic shock to families. 

5.3 Concluding Remarks 

In conclusion, we must address the TBI epidemic in Bangladesh so it doesn't become a pandemic-

like disease, shifting from an isolated surgical emergency to a multifaceted chronic public health 

priority. Dual expansion of neurosurgical operating theaters is imperative; nonetheless, it is 

ultimately insufficient without investments in preventive infrastructure, Traffic Safety laws, and 

strict enforcement. Decentralized emergency care is needed. Navigating this crisis demands 

sustained collaboration between government policymakers, local clinical researchers, and 

international health. 
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Scale ; (SD): standard deviations;  (cPTSD): Complex post-traumatic stress disorder; 

(RAVLT): Rey’s Auditory Verbal Learning Test;  (RCT): Randomized Controlled Trial; 
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