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Abstract: 

Background: Traumatic brain injury (TBI) is a significant public health concern with diverse outcomes and 

lasting impacts on individuals. Rehabilitation following TBI aims to maximize cognitive, functional, and 

physical capacity for independent post-injury life. The holistic approach, emphasizing physical, psychological, 

social, emotional, and motivational aspects, is considered essential for quality care in TBI rehabilitation. 

However, its implementation remains inconsistent, possibly due to various complex factors. Health 

practitioners, including nurses, radiologists, and pharmacists, play crucial roles in TBI management. 

Objective: This review aims to explore the perspectives of health practitioners on the role of holistic practice 

in TBI rehabilitation, identify current practices and perceptions regarding holistic approaches, and assess the 

benefits and challenges of incorporating holistic practices from the perspectives of nursing, radiology, and 

pharmacy professionals.  

Conclusion: The implementation of holistic practices in TBI rehabilitation remains inconsistent, highlighting 

the need for further research and efforts to enhance understanding and application. Health practitioners, 

including nurses, radiologists, and pharmacists, play vital roles in TBI management. The influence of 

rehabilitation services and settings underscores the importance of tailored, comprehensive care across the 

continuum of TBI recovery. Improved understanding and application of holistic practices in TBI rehabilitation 

are crucial for enhancing patient outcomes and addressing the complex needs of individuals with TBI. 
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Introduction: 

Traumatic brain injury (TBI) is characterized as 

damage to the brain resulting from an external 

physical force, such as incidents like traffic 

accidents, falls, and assaults. The outcome of TBI 

varies significantly due to factors like the intensity 

of the impact and the involvement of different brain 

regions. The resulting disability from TBI not only 

imposes substantial economic and social burdens 

on society but also leads to enduring harm for 

survivors, who often face increased long-term 

health issues compared to the general population 

[1]. 

Given the diverse nature of TBI, it presents a wide 

array of physical, psychological, and social 

challenges, necessitating a multifaceted approach 

to rehabilitation involving various healthcare 

professionals across different settings throughout 

the recovery process [2]. The primary objective of 

TBI rehabilitation is to help individuals reach their 

maximum cognitive, functional, and physical 

capabilities to enhance their independence post-

injury. 

Rehabilitation, as defined by Chua and colleagues, 

is described as a problem-solving educational 

process aimed at reducing disability and handicap 

resulting from disease or injury [3]. While there is 

a general consensus on the definition of 

rehabilitation, there is no singular, clearly outlined 

theoretical foundation for brain injury 

rehabilitation. The field continues to evolve, 

allowing for innovative treatment methods and 

support systems. Consequently, there is some 

variability in the rehabilitation therapies offered to 

individuals post-brain injury. 

Despite the absence of a standardized approach, 

practitioners generally agree that rehabilitation in 

these scenarios should adhere to a holistic bio-

psycho-social model [4]. This model, which 

emphasizes comprehensive care encompassing 

physical, psychological, social, emotional, and 

motivational aspects, is considered a cornerstone of 

effective brain injury rehabilitation. Its strengths lie 

in its adaptability to individual needs, flexibility in 

application, and promotion of creative healthcare 

strategies [5]. 

While the holistic framework is lauded for its 

patient-centered approach, it lacks a specific 

roadmap for healthcare providers working with 

brain injury survivors. Instead, it encourages 

practitioners to consider a broad range of factors 

when addressing a patient's health concerns in a 

holistic manner. Moreover, it underscores the 

importance of inter-professional collaboration in 

understanding and meeting the client's needs and 

objectives within a complex healthcare 

environment [6]. Despite its recognized 

importance, the implementation of holistic practice 

in brain injury rehabilitation remains inconsistent 

and not thoroughly comprehended, potentially due 

to various practitioner-related, setting-specific, and 

client-based factors. 

 

Objectives: 

The main objectives of this review are: 

1. To explore the perspectives of health 

practitioners, including nurses, radiologists, and 

pharmacists, on the role of holistic practice in 

traumatic brain injury rehabilitation. 

2. To identify the current practices and perceptions 

of these health practitioners regarding holistic 

approaches in traumatic brain injury 

rehabilitation. 

3. To assess the potential benefits and challenges 

of incorporating holistic practices into the care 

of traumatic brain injury patients from the 

perspectives of nursing, radiology, and 

pharmacy professionals. 

 

Epidemiology: 

Traumatic brain injury (TBI) represents a 

significant public health concern, leading to 

substantial mortality and long-term morbidity on a 

global scale, particularly affecting individuals 

below the age of 44 [7]. In the United States alone, 

the annual incidence of traumatic craniocerebral 

injuries is estimated to be around 1.6 million, 

resulting in over 50,000 fatalities and more than 

70,000 individuals experiencing permanent 

disability. Studies conducted at both country and 

regional levels have reported crude incidence rates 

varying from 47.3 to 694 per 100,000 population 

per year and 83.3 to 849 per 100,000 population per 

year, respectively. Similarly, crude mortality rates 

have been documented to range from 9 to 28.10 per 

100,000 population per year in country-level 

studies and 3.3 to 24.4 per 100,000 population per 

year in regional-level studies. The primary causes 

of these injuries were found to be traffic accidents 

and falls, with a potential decrease in the 

contribution of traffic accidents to overall TBI 

incidents over time [8]. 

 

The role of radiologist in traumatic brain 

injury: 

Radiologists play a vital role in the evaluation and 

treatment of Traumatic Brain Injury (TBI) by 

utilizing a variety of imaging techniques. The 

standard imaging protocol for suspected TBI 

typically involves noncontrast CT and MRI, with 

the possibility of incorporating noninvasive 

angiography or catheter angiography for cases 
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involving primary vascular abnormalities [9]. 

While skull radiographs were previously used to 

assess calvarial fractures in children, their use has 

diminished due to the potential presence of 

significant intracranial pathology without 

associated skull fractures [10]. In certain instances 

of suspected pediatric non-accidental trauma, skull 

radiographs may still be included in a skeletal 

survey alongside CT scans, but CT remains 

essential when TBI is suspected. 

Multi-detector CT (MDCT) without contrast has 

emerged as the preferred initial imaging modality 

for acute moderate to severe TBI due to its speed, 

widespread availability, high sensitivity to calvarial 

injuries and foreign bodies, and accuracy in 

detecting emergent neurosurgical conditions such 

as hemorrhage, herniation, and hydrocephalus. 

Additionally, MDCT findings have been integrated 

into various outcome prediction models, aiding in 

clinical prognostication [11]. While MRI is not 

typically the first-line imaging choice for TBI 

evaluation due to its lower sensitivity to fractures, 

longer acquisition time, limited availability, and 

higher cost, it excels in detecting subtle pathologic 

changes associated with mild TBI (mTBI) and 

plays a crucial role in assessing injury severity and 

predicting outcomes [12]. 

MRI is particularly valuable in detecting acute 

traumatic pathology in mTBI, including non-

hemorrhagic contusions and Traumatic Axonal 

Injury (TAI), making it essential within the initial 

two weeks of moderate to severe TBI for precise 

evaluation of parenchymal injury [13]. For 

subacute and chronic TBI cases, MRI surpasses CT 

in identifying parenchymal atrophy, white matter 

injury, and microhemorrhages, especially in 

patients with new, persistent, or worsening 

symptoms. In situations where MRI is not feasible, 

NCCT can be considered for evaluating 

subacute/chronic TBI [14]. 

Radiologists are trained to interpret these imaging 

studies and identify any abnormalities or injuries in 

the brain post-TBI. They collaborate closely with 

neurosurgeons, neurologists, and other healthcare 

professionals to offer a comprehensive assessment 

and assist in treatment decisions. Radiologists may 

also monitor the progression of brain injuries 

through follow-up imaging studies in TBI cases 

[15]. 

 

The role of nursing in traumatic brain injury 

management: 

The effective management of severe traumatic 

brain injury (STBI) in adults remains a significant 

challenge for healthcare professionals, including 

neurologists, neurosurgeons, and neuronurses. 

Nurses play a critical role in the care of STBI 

patients, serving as frontline providers responsible 

for monitoring the patient's condition, 

administering medications, and coordinating care 

with other healthcare team members [16]. 

Moreover, nurses are instrumental in educating 

patients and their families about STBI, its potential 

complications, and the importance of adhering to 

the treatment plan. 

In addition to their clinical responsibilities, nurses 

also provide essential emotional support to both 

patients and their loved ones, as coping with the 

physical and cognitive changes associated with 

STBI can be overwhelming. During the acute phase 

of STBI management, nurses are tasked with 

closely monitoring vital signs, neurological status, 

and treatment response, promptly intervening in 

case of deterioration. In the rehabilitation phase, 

nurses collaborate with physical therapists, 

occupational therapists, speech therapists, and 

other rehabilitation team members to assist patients 

in regaining lost skills and attaining the highest 

level of independence possible [17]. 

 

The role of pharmacist in traumatic brain injury 

management: 

Despite advancements in understanding the cellular 

response to traumatic brain injury (TBI) and 

numerous clinical trials focusing on therapeutic 

agents targeting secondary injury mediators, 

effective treatment strategies for TBI patients 

remain a challenge [18]. Pharmacists play a critical 

role in the management of TBI by ensuring the safe 

and appropriate use of medications in this patient 

population. They are well-positioned to offer a 

range of medication management services, such as 

medication reconciliation, monitoring for drug 

interactions and adverse effects, and providing 

patient education on medication use and adherence. 

Collaborating with other healthcare professionals, 

pharmacists can optimize medication therapy and 

enhance patient outcomes. Moreover, pharmacists 

can contribute to TBI prevention by educating 

patients on medication adherence and proper 

disposal practices to reduce the risk of accidental 

overdose or poisoning [19]. 

 

Influence of rehabilitation services and settings:  

Rehabilitation settings specifically designed for 

individuals with traumatic brain injury (TBI) have 

been developed to cater to their unique needs. 

These settings offer a comprehensive range of 

rehabilitation services to support the individual 

throughout their recovery journey, encompassing 

both the inpatient phase (including acute and sub-
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acute settings) and the community phase (including 

tertiary community settings) [20]. 

The strengths of inpatient and community settings 

vary but are equally important, as they address 

different aspects of functioning based on the 

individual's stage of recovery and the availability of 

resources. While the overarching goal of 

rehabilitation services is to help the individual 

achieve the highest possible level of functioning, 

research indicates that healthcare outcomes can 

differ across settings [21]. Studies suggest that the 

type of rehabilitation setting and the associated 

factors can impact the outcomes of individuals. For 

example, Whyte and Hart found that acute 

rehabilitation settings tend to yield better 

rehabilitation outcomes compared to community-

based programs, attributing this difference to the 

greater comprehensiveness and intensity of 

rehabilitation services provided in acute settings. 

However, the specific dimensions of treatment that 

contribute to these enhanced outcomes were not 

analyzed, leaving room for further investigation 

[22]. 

It is evident that the outcomes of individuals 

undergoing rehabilitation can be influenced by the 

settings in which they receive care, as well as the 

amount, intensity, and comprehensiveness of 

rehabilitation services offered in each setting. 

These factors play a crucial role in determining the 

ability of healthcare practitioners to deliver optimal 

and potentially holistic rehabilitation to individuals 

with TBI. 

 

Conclusion: 

In conclusion, traumatic brain injury (TBI) presents 

a significant public health concern due to its 

heterogeneous nature and lasting impact on 

individuals. Rehabilitation following TBI aims to 

maximize cognitive, functional, and physical 

capacity for independent post-injury life. The 

holistic approach, emphasizing physical, 

psychological, social, emotional, and motivational 

aspects, is considered essential for quality care in 

TBI rehabilitation. However, its implementation 

remains inconsistent, possibly due to various 

complex factors. Health practitioners, including 

nurses, radiologists, and pharmacists, play crucial 

roles in TBI management, with radiologists using 

imaging modalities, nurses providing frontline care 

and support, and pharmacists ensuring safe 

medication management. The influence of 

rehabilitation services and settings on outcomes 

underscores the importance of tailored, 

comprehensive care across the continuum of TBI 

recovery. Further research and efforts are needed to 

enhance the understanding and application of 

holistic practices in TBI rehabilitation for improved 

patient outcomes. 

 

References: 

1. Cameron CM, Purdie DM, Kliewer EV, 

McClure RJ. Ten year outcomes following 

traumatic brain injury: a population-based 

cohort. Brain Injury. 2008; 22(6): 437–449. 

10.1080/02699050802060621 [PubMed] 

[CrossRef] [Google Scholar] 

2. Kuipers P, Ehrlich C, Brownie S. Responding to 

health care complexity: suggestions for 

integrated and interprofessional workplace 

learning. J Interprof Care. 2014; 28(3): 246–

248. 10.3109/13561820.2013.821601 

[PubMed] [CrossRef] [Google Scholar] 

3. Chua KS, Ng Y-S, Yap S, Bok C-W. A brief 

review of traumatic brain injury rehabilitation. 

Ann Acad Med. 2007; 36(1): 31–42. [PubMed] 

[Google Scholar] 

4. Williams WH, Evans JJ. Brain injury and 

emotion: an overview to a special issue on 

biopsychosocial approaches in 

neurorehabilitation. Neuropsychol Rehabil. 

2003; 12(1–2): 1–11. 10.1016/S0960-

9822(02)01374-X [PubMed] [CrossRef] 

[Google Scholar] 

5.  Nicassio P, Smith T. Managing chronic illness: 

a biopsychosocial perspective Washington: The 

American Psychological Association, 1995. 

[Google Scholar] 

6. Kuipers P, Foster M, Smith S, Fleming J. Using 

ICF-Environment factors to enhance the 

continuum of outpatient ABI rehabilitation: an 

exploratory study. Disabil Rehabil. 2009; 31(2): 

144–51. 10.1080/01674820701817938 

[PubMed] [CrossRef] [Google Scholar] 

7. MacDorman MF, Minino AM, Strobino DM, 

Guyer B. Annual summary of vital statistics–

2001. Pediatrics 2002; 110: 1037–52. doi: 

10.1542/peds.110.6.1037 [PubMed] [CrossRef] 

[Google Scholar] 

8. Sosin DM, Sniezek JE, Waxweiler RJ. Trends 

in death associated with traumatic brain injury, 

1979 through 1992. Success and failure. JAMA 

1995; 273: 1778–80. doi: 

10.1001/jama.1995.03520460060036 

[PubMed] [CrossRef] [Google Scholar] 

9. Maura E, Ryan M, Susan Palasis M, Gaurav 

Saigal M, et al. ACR Appropriateness Criteria® 

Head Trauma — Child. [November 18, 

2015];American College of Radiology. 

https://acsearch.acr.org/docs/3083021/Narrativ

e/. [PubMed] 

10. Dunning J, Daly JP, Lomas J-P, et al. Derivation 

of the children's head injury algorithm for the 



Holistic Practice In Traumatic Brain Injury Rehabilitation: The Roles Of Nurses, Radiologists  

And Pharmacists  Section A-Research Paper 
 

Eur. Chem. Bull. 2022, 11(Regular Issue 6), 819 – 823  823 

prediction of important clinical events decision 

rule for head injury in children. Archives of 

Disease in Childhood. 2006;91(11):885–891. 

[PMC free article] [PubMed] [Google Scholar] 

11. Vilaas S, Shetty M, Martin N, Reis M, Joseph 

M, Aulino M, et al. ACR Appropriateness 

Criteria® Head Trauma. [November 18, 

2015];American College of Radiology. 

https://acsearch.acr.org/docs/69481/Narrative/. 

12. Readnower RD, Chavko M, Adeeb S, et al. 

Increase in blood–brain barrier permeability, 

oxidative stress, and activated microglia in a rat 

model of blast-induced traumatic brain injury. 

Journal of Neuroscience Research. 

2010;88(16):3530–3539. [PMC free article] 

[PubMed] [Google Scholar] 

13. Le TH, Gean AD. Neuroimaging of traumatic 

brain injury. The Mount Sinai journal of 

medicine, New York. 2009;76(2):145–162. 

[PubMed] [Google Scholar] 

14. Bromberg WJ, Collier BC, Diebel LN, et al. 

Blunt Cerebrovascular Injury Practice 

Management Guidelines: The Eastern 

Association for the Surgery of Trauma. Journal 

of Trauma and Acute Care Surgery. 

2010;68(2):471–477. [PubMed] [Google 

Scholar] 

15.  Wintermark M, Sanelli PC, Anzai Y, et al. 

Imaging Evidence and Recommendations for 

Traumatic Brain Injury: Advanced Neuro- and 

Neurovascular Imaging Techniques. American 

Journal of Neuroradiology. 2014 [PMC free 

article] [PubMed] [Google Scholar] 

16. Varghese, Roseminu et al. “Nursing 

Management of Adults with Severe Traumatic 

Brain Injury: A Narrative Review.” Indian 

journal of critical care medicine : peer-

reviewed, official publication of Indian Society 

of Critical Care Medicine vol. 21,10 (2017): 

684-697. doi:10.4103/ijccm.IJCCM_233_17 

17. Lump D. Managing patients with severe 

traumatic brain injury. Nursing. 2014;44:30–7. 

[PubMed] [Google Scholar] [Ref list] 

18. Hatton, J. “Pharmacological treatment of 

traumatic brain injury: a review of agents in 

development.” CNS drugs vol. 15,7 (2001): 

553-81. doi:10.2165/00023210-200115070-

00005 

19. Farrokh S, Cho SM, Suarez JI. Fluids and 

hyperosmolar agents in neurocritical care: an 

update. Curr Opin Crit Care. 2019 

Apr;25(2):105-109. [PubMed] 

20.  Chua KS, Ng Y-S, Yap S, Bok C-W. A brief 

review of traumatic brain injury rehabilitation. 

Ann Acad Med. 2007; 36(1): 31–42. [PubMed] 

[Google Scholar] 

21. Khan F, Baguley IJ, Cameron ID. Rehabilitation 

after traumatic brain injury. Med J Australia. 

2003; 178: 290–295. [PubMed] [Google 

Scholar] 

22. Whyte J, Hart T. It’s more than a black box; it’s 

a Russian doll: defining rehabilitation 

treatments. Am J Phys Med Rehab. 2003; 82: 

639–652. [PubMed] [Google Scholar] 


