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Context: As with care giving and rehabilitation in chronic illnesses, the concern with traumatic brain injury (TBI), particularly with diffuse 
axonal injury (DAI), is that the caregivers are so overwhelmingly involved in caring and rehabilitation of the victim  that in the process they 
become traumatized themselves. This review intends to shed light on the hidden and silent trauma  sustained by the caregivers of severe 
brain injury survivors. Motor vehicle accident (MVA) is the highest contributor of TBI or DAI. The essence of trauma is the infliction of pain 
and suffering and having to bear the pain (i.e. by the TBI survivor) and the burden of having to take care and manage and rehabilitate the 
TBI survivor (i.e. by the TBI caregiver). Moreover many caregivers are not trained for their care giving task, thus compounding the stress of 
care giving and rehabilitating patients. Most research on TBI including DAI, focus on the survivors and not on the caregivers. TBI injury and 
its effects and impacts remain the core question of most studies, which are largely based on the quantitative approach.
Evidence Acquisition: Qualitative research can better assess human sufferings such as in the case of DAI trauma. While quantitative 
research can measure many psychometric parameters to assess some aspects of trauma conditions, qualitative research is able to fully 
reveal the meaning, ramification and experience of TBI trauma. Both care giving and rehabilitation are overwhelmingly demanding; 
hence , they may complicate the caregivers’ stress. However, some positive outcomes also exist.
Results: Caregivers involved in caring and rehabilitation of TBI victims may become mentally traumatized. Posttraumatic recovery of the 
TBI survivor can enhance the entire family’s closeness and bonding as well as improve the mental status of the caregiver.
Conclusions: A long-term longitudinal study encompassing integrated research is needed to fully understand the traumatic experiences 
of caregivers. Unless research on TBI or DAI trauma is given its proper attention, the burden of trauma and injury on societies will continue 
to exacerbate globally.
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Implication for health policy/practice/research/medical education:
Recognition of the need for educating caregivers to prevent traumatizing their selves when caring for patients with traumatic brain injuries.
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1. Context
Dante Alighieri states: “I was not dead yet, but little of 

life remains.”A scourge of modern living is a silent trau-
ma spreading fast in many countries. Worldwide, trauma 
is now the leading cause of death and disability for the 
under 45 year-old population (1, 2). By 2020 trauma due 
to motor vehicle accidents (MVA) will be the third larg-
est global health burden. These result from at least 50 
million injuries each year (2). Needless to say, the mental 
impact is traumatic as well and much more on the care-
givers ( usually the victim’s family) (3, 4). The major focus 
of managers of MVA trauma have been mainly on the sur-
vivors/victims, not on the caregivers. There are hardly any 
long-term definitive studies on caring constructs such as 

compassion fatigue and burden “burnt-out” attitudes 
that relate to the continual and continuous low-feeling 
and suffering of the caregivers. 

Nevertheless, the caregivers’ experience is closely in-
terlinked with that of the care-receivers. Obviously, the 
psychological pain is felt much more by the poor sec-
tors of the world population, due to lack of essential re-
sources for care giving and rehabilitation (1). The essence 
of trauma is the infliction of pain and suffering. It is as-
sociated with burden of having to bear the pain (i.e. TBI 
survivor), and burden of having to care and manage and 
rehabilitate the TBI survivor (i.e. TBI caregiver). Thus, in 
one sense, trauma applies even for mundane everyday 
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life situations which inflict substantial mental pain, dis-
tress, and stress. Nevertheless in extraordinary intense 
pain (5) and stress situation involving physical, mental 
and psychological afflictions, trauma of care-receivers 
and caregivers associated with severe TBI patients, such 
as diffuse axonal injury (DAI), is paramount. In this short 
review on trauma related to TBI especially DAI, care giv-
ing is conceived as the process of intensively helping or 
providing assistance above and beyond the normal as-
sistance usually given to family members and friends (6). 
It is associated with a high traumatic stress due to the 
intensity of care provided at all times, and the unending 
high levels of adverse sequelae of cognitive, emotional, 
memory, physical, behavioral, sexual, social and spiritual 
impairments and disability of the care-receivers (7). Re-
habilitation which involves “repairing” and restitution 
of physical, spiritual and functional entities is a highly 
demanding and overwhelming task. Care giving involves 
doing tasks in caring and maintaining daily activities of 
living which in turn heals or rehabilitates the care-re-
ceiver. Thus, in the case of severe TBI or DAI survivor, who 
requires perpetual continuous caring similar to many 
highly chronic cases, the care giving job itself is highly 
demanding. Hence the ensuing trauma is an outcome of 
DAI affecting both victims and caregivers (8). The connec-
tions and interactions between the former and the lat-
ter involve many dimensions and determinants, and are 
critical since they subsequently determine the severity 
of trauma. The analogy used here is that of a journey the 
caregivers have to travel. It is a healing journey, for which 
most caregivers were not pre-prepared or pre-trained in 
advance (8). It is known that there is differential percep-
tion and acceptance of the inflicted TBI injury, its sequel-
ae, and the consequential trauma, by different caregivers 
and care-receivers. To understand fully the relationship 
between care giving and care-receiving, a holistic or eco-
logical approach should be solicited (9). Such a study is 
feasible since the rehabilitation process for severe brain 
injury can extend a lifetime. For severe TBI such as DAI, 
full recovery is seldom if ever achieved. In fact, it is well 
acknowledged that severe TBI survivors (a small fraction 
of total severe TBI or DAI victims- approximately 10%) con-
tinue to bear multiple long-term functional disorders 
and deficits, debilitating neurobehavioral sequelae, and 
persistent neuropsychological impairment (2). This re-
view intends to highlight the hidden silent mental trau-
ma experienced by the caregivers of severe brain injury 
survivors. 

2. Evidence Acquisition

2.1. Care Giving and Rehabilitation
Many victims of TBI, especially DAI, die during or subse-

quent to the accident. It is the survivors and their caregiv-
ers who are subjected to intense and pervasive trauma. 

Research on trauma in relation to TBI is dismal in the 
developing and poor countries. This short review alludes 
to TBI trauma challenges and issues, in these countries. 
Yet research findings on TBI trauma have to be drawn 
and inferred from the developed world. It is seen that 
researchers in developed countries are treating care giv-
ing and rehabilitation separately. Nevertheless, in actual 
cases, many aspects of care giving contribute towards 
rehabilitation (7). As shown in the literature, the caring 
and healing tasks are perpetually unnerving with unpre-
dictable consequences and outcomes (10). It is common 
professional knowledge that no two brain injuries and 
their outcomes are exactly the same. It thus makes sense 
that any incremental success or outcome from care giv-
ing and rehabilitation acts to enhance the quality of life 
of both the caregivers (usually family or parents) and 
the care-receivers (TBI victims). Consequently care giv-
ing and rehabilitating are inseparable entities. Such an 
intractable relationship of care giving and rehabilitation 
has never been considered or emphasized before. Despite 
the body of research on injury, impairment and interven-
tional aspects of TBI (10), research on the ensuing trauma 
is relatively scarce and neglected, even in the developed 
world. In terms of philosophy of mind, the feelings as-
pects of trauma should be at the forefront (11). It is clear 
that care giving and rehabilitation of TBI will contribute 
towards structuring of an overwhelmingly challenging 
and daunting lifelong chronic trauma for the caregiver 
and care-receiver. In time, the trauma deteriorates with 
asynchronous or dysfunctional relationship between the 
care giving task and the rehabilitation demand. Hence, 
long-term in-depth studies are required to clarify and 
quantify such critical and intractable relationships.

3. Results

3.1. Trauma of Care giving and Rehabilitation
Drastic experiences which inflict pain and unnerving 

frightful sensation of lasting memory comprise trauma, 
which can be physical, psychological and/or spiritual. 
Spiritual trauma has been less studied, yet it holds life 
defining significance for those who believe in religions. 
Logically, a traumatic experience should be defined and 
measured within the context of characteristics of a soci-
ety, which is imbued with specific socio-cultural beliefs, 
political and ecological perspectives (11, 12). Nevertheless 
there are certain traumas with universal values which 
transcend societies, ethnicities and geographical bound-
aries. Trauma due to brain injury such as severe TBI and 
DAI is one such experience with universally accepted and 
similarly affected effects and impacts. Due to complexity 
of effects and impacts affecting the caregivers and care-
receivers (TBI survivor), the trauma can be considered as 
complex trauma or poly-trauma. Thus trauma such as TBI 
or DAI has a multidimensional perspective embodying 
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an “ecological system” of its own, with unique recovery 
or rehabilitation contexts (12). Affliction of severe brain 
injury redefines the meaning of life and reassigning the 
pathways of present and future life style and living envi-
ronment of the entire family. Disruption of life’s normal-
cy signifies ominously the ensuing trauma of the affected 
care giving family. In addition to life’s disruption, many 
challenges confront a caregiving family. These include 
those that cater to the TBI survivor e.g. constant need 
to provide positive, stimulative, and innovative healing 
environment, and those of the caregiver e.g. ensuring 
accessibility and sufficiency of resources (financial, in-
formation, medication, etc.). All these demands add to 
the traumatic stress of the caregivers. It is almost a cliché 
that developed countries with their implicit materialis-
tic culture and setting, are actually more responsive to 
humane needs and exigencies. Hence, especially in de-
veloped countries, with availability of care and resource 
allocation for the lucky few, the normalcy disruption can 
be morphed into life-functioning transformation, adap-
tation, and possibly even into a triumphant achievement, 
such as the posttraumatic growth, of trauma victims (6). 
It is widely acknowledged that a severely brain injured 
person is a changed human being. He/she is not his/her 
old self anymore. Consequently his/her thinking, psyche, 
behavior, and personality and demeanor change dra-
matically, completely or partially. These personality and 
behavior changes are further worsened by impairments 
due to sensory and neurological deficits, and cognitive 
difficulties and dysfunctions. Consequently, it is common 
knowledge that the care-receiver becomes unreasonably 
critical of the caregiver and vice-versa, hence physical and 
mental abuses may be subsequently and consequently 
inflicted by the care-receiver on the caregiver and vice-
versa (10). In time, such abuses add to the negative bur-
den and trauma dynamics of TBI or DAI caregiving and 
rehabilitation. The long term implication of such a sce-
nario portrays a non-ending or exacerbating trauma set-
ting for caregivers and care-receivers. Research on such a 
long term trauma setting is badly lacking, even in devel-
oped countries. It is well known too that many caregivers 
are not properly trained for their caregiving task (8), and 
not every caregiver can easily access pertinent informa-
tion and guidance on caregiving from sources such as the 
media (internet etc.). Such defects occur even in devel-
oped countries, and more so in the developing and poor 
nations. These deficiencies thus compound the burden 
of trauma of caregivers in discharging their caregiving 
and rehabilitation assignments. Nevertheless, in Japan, 
positive aspects of TBI family care giving experiences in-
dicated successful psychosocial adjustment, despite the 
developing and growing distress, due to successful adap-
tation to a transformational constructed system of care 
giving and rehabilitation, and social and informational 
empowerment (13). It is widely known that Japanese dis-
cipline, socio-cultural and value system highly upholds 

reverence towards family kinship and altruism. No simi-
lar report has been published with respect to any other 
society. Nevertheless, despite conflicting and contrasting 
impacts and effects, it is common knowledge that TBI 
caregivers’ mental trauma worsens in the elderly group 
i.e. with ageing. 

3.2. Qualitative Investigation
Assessment of human suffering such as DAI trauma can 

be reasonably accurately identified qualitatively even 
from a few detailed case studies. In contrast, direct physi-
cal symptoms such as post-traumatic stress disorder 
(PTSD) have been measured quantitatively, using physi-
cal scoring tools including those which evaluate memory 
fragmentation and accident-rumination (14). Evidently, 
many measurements are piece-meal perceptive evalua-
tions, mostly from small sample size selection, and these 
do not reflect the magnitude of the total trauma experi-
ence throughout the care giving journey. Inevitably such 
measures identify parameters which at best portray a 
small window of the big picture. Examples of such mea-
sures are caregivers’ perceived burden, which influence 
rehabilitation outcome of the TBI victims, and caregiv-
ers’ self-rated resilience which directly correlates with 
adaptation in care giving (15). Moreover, due to high vari-
ability in methodology of many studies, only generic pat-
terns and general logical results can be obtained (8). In 
contrast, detailed qualitative studies can illuminate and 
highlight stages or phases of life during the entire spa-
tial-temporal spectrum of care giving and rehabilitation 
(16). Information from such studies can be value-added 
by providing illustrations such as visual models which 
depict relative magnitude of outcome components dur-
ing the healing and recovery process(16). Perhaps inno-
vative measures (17) can synthesize trauma scores into 
a multidimensional index. Trauma encompasses vis-
ible and invisible components, including an individual’s 
memory, thoughts, emotion, and actions (18). It is widely 
acknowledged that the lives of TBI victims and their fami-
lies become transformed, hence transgressing the sacro-
sanct concept of completeness and wholeness of man as 
God’s creation (9). TBI affects quality of life of both care-
receivers and caregivers, with majority of the care-receiv-
ers continuing to bear multiple functional disorders and 
deficits (19). Since the outcome of the process of care giv-
ing and rehabilitation is not precisely predictable, the art 
and science involved may be akin to Thomas Kuhn’s para-
digm of subjectivity and volatility of scientific truth and 
progress. Thus truth, even about traumatic experience, 
may be considered as a societal construction rather than 
an emergent from accretion of empirical or positivism 
evidence. In essence, quantitative research focuses on 
characterizing, diagnosing, intervening, and prognos-
ing for essentially medical treatment purposes. Qualita-
tive research acts as an essential complement to unravel 
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the full life journey and rhetorical narrating-dialoguing 
paradigms- the humane component (16). This can be 
done through invoking dynamic protocols of ontology, 
epistemology and methodology. Hence the holistic heal-
ing of trauma of both caregivers and care-receivers can 
be strategized and actualized.

3.3. Quality of Life
TBI is also considered as an acquired brain injury (ABI) 

(20). Another common form of ABI is stroke. Due to its 
worldwide pervasive occurrence and chronic persis-
tence, there has been substantial research on stroke in 
terms of quality of life of victims and their respective 
caregivers. There are many similarities between stroke 
and TBI, particularly with respect to characteristics such 
as behavioral and self-awareness deficits, theory-of-mind 
dysfunctions (20,21), and related impairments such as 
alexithymia and lack of empathy. A most highlighted 
common deficit of ABI is the loss of self-identity, person-
ality, anomy (21), self-integrity and in extreme cases san-
ity. Research is warranted on the two latter constructs. 
Published literature gives considerable focus on anxiety, 
coping, burden, depression, health, and resilience in re-
lation to care giving(7, 8, 14, 15), but, with exception (22), 
offers little attention on positive aspects such as bond-
ing, redeeming family kinship, and mutual learning 
between caregivers and care-receivers. Arango-Lasprilla 
et al. (23) have shown that in Guadalajara, Mexico (de-
veloping country) TBI caregivers suffered lower health-
related quality of life (HRQoL) across many domains, 
including mental and general health. More research is 
necessary to elucidate which factors are critical in deter-
mining the HRQoL. It is common knowledge now that 
TBI survivors and their caregivers are also subjected to 
increasing social exclusion or abstinence. It is profession-
ally recognized now that socialization or social support 
moderates coping of caregivers, hence their trauma ex-
perience. Such phenomena, in terms of the trauma, have 
not been well investigated. For the TBI survivor, it is well 
known also that his or her wellbeing is greatly affected 
and impacted by trauma due to impairments involving 
attention focus, memory difficulties, spatial orientation, 
loneliness, cognitive and intellectual entombment, and 
anomy. To this date most researches examine constructs 
which deal with anxiety, burden, coping, injury after-
effects on care giving family functioning and resilience. 
There are a few ad hoc one-off qualitative studies and 
reviews e.g. those which described anxiety, needs and 
well-being of TBI caregivers and care-receivers (9, 12, 23). 
However, there are no published papers relating simul-
taneously to the trauma of both the caregivers and the 
TBI survivors; their interactive-integrative constructs and 
domains involved, interrelationship and dynamics, and 
functionalities of the processes of care giving and reha-
bilitation, and the humane qualitative aspects of the care 
giving-rehabilitating journey of the survivor and his/her 

caregivers. As alluded to by Ibn Sina for head injury trau-
ma (24), a holistic approach to investigate TBI trauma (25) 
is warranted to enable the entire system to be elucidated, 
rather than ad hoc patchy or stand-alone studies. Hence 
integrated long-term researches should be the prior-
ity. An urgent need is for TBI to be legally declared as a 
disease, not as impairment. Only when this recognition 
occurs, can health authorities pay due attention to this 
silent epidemic. 

4. Conclusions
There is substantial literature on TBI injury, on the survi-

vors with respect to the concomitant and subsequent ad-
verse sequelae of deficits, impairments, and disabilities 
(2). In contrast much less is written on the caregivers and 
their activities and efforts in daily caring and rehabilitat-
ing of the TBI survivors (care-receivers) (26). There has 
also been very little attention directed towards under-
standing and measuring the tangible and the intangible 
aspects of trauma experience and sensation (physical, 
psychological, spiritual) of the caregivers and the care-
receivers. At present, it is known that even painful and 
distress experiences can be measured by psychometric 
scores, which estimate the extent and severity of the trau-
matic experience (13). Nevertheless the scoring system is 
still largely based on subjective evaluation of perceptions 
(27), and not on objective measures based on ecological, 
physiological entities, metabolic biochemistry, and on 
other biological mechanisms and processes. No mean-
ingful analysis or synthesis has been made on long-term 
trauma experiences. It is evident that intensive research 
on the trauma aspects of TBI is urgently needed, in order 
to capture baseline information, so that strategies and 
tactics of interventions can be formulated. For TBI, the 
qualitative research approach in conceptualizing, evalu-
ating and describing trauma of both the caregivers and 
care-receivers has only recently begun to be explored 
(6, 25). Much more research is needed using the qualita-
tive approach so that true meanings of trauma experi-
ence can be extracted. Not surprisingly, most of earlier 
literature dwells on the negative aspects of outcome of 
care giving (26). It is apparent that the outcome is mod-
erated by a number of interacting factors (7) which in-
clude family functioning adaptation, resilience, coping 
mechanism and style, community support, information 
empowerment (28), financial provision, spiritual/reli-
gious (28) enlightenment, and psychological adjustment 
and enhancement. As for the trauma experience, even 
those involving considerable physical aggression and 
self-injurious behavior of the TBI survivor (29), there is a 
well-validated evidence that indicates the contributory 
influence, role, and interaction effect of those factors or 
variables which can be well demarcated and explained 
through research using the qualitative approach (14). In 
TBI, healing of the thinking processes i.e. neurological 
restitution (30) and cognitive rehabilitation (31) predi-
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cates the subsequent intervention and consequential 
trauma (32). Thinking and cognition (the mind) define 
a person. Central to the trauma equation of the caregiv-
ers and the care-receivers, are the changed identity and 
personality, and the concomitant psyche and behavior 
of the TBI or DAI survivor (33). Hence in order to really 
understand and empathize physical and psychological 
trauma of TBI caregivers (34) and care-receivers (35), it is 
essential to institute conversations, capture and record 
their experience (including some quantitative measures 
such as assessing caregiver resilience (15)), analyze and 
assess to reveal the essence (including chronic pain (5)), 
render to fine-tune their revelation, and synthesize the 
compilation. A long-term longitudinal study, examining 
all key variables and their interactions, is warranted to 
fully understand trauma from severe TBI or DAI (36, 37). 
It should be acknowledged by authorities that caregiv-
ers themselves, in many ways, need to be cared for and 
rejuvenated through their being “rehabilitated” in some 
ways, to ensure they are always ready for the arduous task 
of care giving and rehabilitating their loved ones. Thus, 
ailing and healing of the mind deserves world recogni-
tion, validation and intervention.

Acknowledgements
We thank the University of Putra Malaysia for providing 

support in various resources and facilities.

Authors’ Contribution
Author: Syed Tajuddin Syed Hassan; Contributor: Husna 

Jamaludin; Contributor: Rosna Abd Raman; Editor: Ha-
liza MohdRiji; Literature search: Khaw WanFei.

Financial Disclosure
None declared.

Funding/Support
University of Putra Malaysia, Research University of 

Grant Scheme (RUGS), Initiative 6.

References
1.       Bener A, Omar AO, Ahmad AE, Al-Mulla FH, Abdul Rahman YS. The 

pattern of traumatic brain injuries: a country undergoing rapid 
development. Brain Inj. 2010;24(2):74-80.

2.       Summers CR, Ivins B, Schwab KA. Traumatic brain injury in 
the United States: an epidemiologic overview. Mt Sinai J Med. 
2009;76(2):105-10.

3.       Naci H, Chisholm D, Baker TD. Distribution of road traffic deaths 
by road user group: a global comparison. Inj Prev. 2009;15(1):55-9.

4.       SyedTajuddin SH, Raman RA, Riji HM. Transforming information 
into knowledge: Quick diagnosis and prognosis. Health Scope. 
2012;1(2):89-90.

5.       Tyrer S, Lievesley A. Pain following traumatic brain injury: Assess-
ment and management. Neuropsychol Rehabil. 2003;13(1-2):189-
210.

6.       Zoellner T, Rabe S, Karl A, Maercker A. Posttraumatic growth in 
accident survivors: openness and optimism as predictors of its 

constructive or illusory sides. J Clin Psychol. 2008;64(3):245-63.
7.       Ennis N, Rosenbloom BN, Canzian S, Topolovec-Vranic J. Depres-

sion and anxiety in parent versus spouse caregivers of adult pa-
tients with traumatic brain injury: a systematic review. Neuropsy-
chol Rehabil. 2013;23(1):1-18.

8.       Hassan SST, Khaw WF, Rosna AR, Husna J. Traumatic brain injury: 
caregivers' problems and needs. J Nepal Med Assoc. 2011;51(181):53-5.

9.       Syed Hassan ST, Jamaludin H, Abdul Raman R, Latiff LA, Mohd Riji 
H. Knowledge, prevention strategies, and intervention tactics: 
traumas and motor vehicle accidents. Bull Emerg Trauma. 2013;1(1 
Jan):3-4.

10.       Syed Hassan ST, Wan-Fei K, Rosna A, Jamaludin H, Haliza MR. 
Review on Family Caregiving and Rehabilitation of Traumatic 
Brain Injury (TBI). Health Med. 2012;6(7):2423-34.

11.       Feser E. Philosophy of Mind: A Beginner's Guide. Oneworld; 2007.
12.       Harvey MR. An ecological view of psychological trauma and trau-

ma recovery. J Trauma Stress. 1996;9(1):3-23.
13.       Ishikawa F, Suzuki S, Okumiya A, Shimizu Y. Writers' award 

winner experiences of family members acting as primary care-
givers for patients with traumatic brain injury. Rehabil Nurs. 
2011;36(2):73-82.

14.       Chopin SM. The Role of Positive Emotions in Health-Related Out-
comes for Caregivers of Veterans with Traumatic Brain Injury. Virgin-
ia Commonwealth University Richmond, Virginia; 2012.

15.       Simpson G, Jones K. How important is resilience among family 
members supporting relatives with traumatic brain injury or 
spinal cord injury? Clin Rehabil. 2013;27(4):367-77.

16.       Syed Hassan ST, Jamaludin H. Mapping Cognitive Rehabilitation 
in Diffuse Axonal Injury (DAI): A Case Study. J Nurs Allied Health 
Health Edu. 2008;2(1):1-13.

17.       Kalantar Motamedi MH. Thinking outside of the box. Trauma 
Mon. 2012;17(1):217-218.

18.       Kreber LA. Functional Recovery Following Traumatic Brain Injury: A 
Longitudinal Design. University of Colorado; 2005.

19.       Jumisko E, Lexell J, Söderberg S. Living With Moderate or Severe 
Traumatic Brain Injury The Meaning of Family Members' Experi-
ences. J Fam Nurs. 2007;13(3):353-69.

20.       Bach LJ, David AS. Self-awareness after acquired and traumatic 
brain injury. Neuropsychol Rehabil. 2006;16(4):397-414.

21.       Williams C, Wood RL. Alexithymia and emotional empathy 
following traumatic brain injury. J Clin Exp Neuropsychol. 
2010;32(3):259-67.

22.       Murray J, Ehlers A, Mayou RA. Dissociation and post-traumatic 
stress disorder: two prospective studies of road traffic accident 
survivors. Br J Psychiatry. 2002;180:363-8.

23.       Arango-Lasprilla JC, Nicholls E, Villasenor Cabrera T, Drew A, 
Jimenez-Maldonado M, Martinez-Cortes ML. Health-related qual-
ity of life in caregivers of individuals with traumatic brain injury 
from Guadalajara, Mexico. J Rehabil Med. 2011;43(11):983-6.

24.       Ghannaee Arani M, Fakharian E, Ardjmand A, Mohammadian 
H, Mohammadzadeh M, Sarbandi F. Ibn Sina’s (Avicenna) Con-
tributions in the Treatment of Traumatic Injuries. Trauma Mon. 
2012;17(2):301-4.

25.       Ebrahimi A. Treatment of Trauma Victims: Consideration of the 
Whole Perspective. Trauma Mon. 2012;17(2):265.

26.       Marsh NV, Kersel DA, Havill JH, Sleigh JW. Caregiver burden at 
6 months following severe traumatic brain injury. Brain Inj. 
1998;12(3):225-38.

27.       Katz S, Kravetz S, Grynbaum F. Wives' coping flexibility, time since 
husbands' injury and the perceived burden of wives of men with 
traumatic brain injury. Brain Inj. 2005;19(1):59-66.

28.       Friedemann-Sanchez G, Griffin JM, Rettmann NA, Rittman M, 
Partin MR. Communicating information to families of poly-
trauma patients: a narrative literature review. Rehabil Nurs. 
2008;33(5):206-13.

29.       Persel CS, Persel CH, Ashley MJ, Krych DK. The use of noncontin-
gent reinforcement and contingent restraint to reduce physical 
aggression and self-injurious behaviour in a traumatically brain 
injured adult. Brain Inj. 1997;11(10):751-60.

30.       Umphred DA, Jewell MJ. Neurological rehabilitation. Mosby St.: 
Louis; 2001.



Syed Hassan ST et al.

61Trauma Mon. 2013;18(2)

31.       Rohling ML, Faust ME, Beverly B, Demakis G. Effectiveness of cog-
nitive rehabilitation following acquired brain injury: a meta-an-
alytic re-examination of Cicerone et al.'s (2000, 2005) systematic 
reviews. Neuropsychology. 2009;23(1):20-39.

32.       McMillan TM. Neuropsychological assessment after extreme-
ly severe head injury in a case of life or death. Brain Injury. 
1997;11(7):483-90.

33.       Carroll E, Coetzer R. Identity, grief and self-awareness after trau-
matic brain injury. Neuropsychol Rehabil. 2011;21(3):289-305.

34.       Man DW. Family caregivers' reactions and coping for persons 

with brain injury. Brain Inj. 2002;16(12):1025-37.
35.       Schalock RL. Traumatic brain injury: Implications for practice. 

Appl  Prev Psychol. 1999;7(4):247-53.
36.       Ashley MJ, Persel CS, Clark MC, Krych DK. Long-term follow-up 

of post-acute traumatic brain injury rehabilitation: a statistical 
analysis to test for stability and predictability of outcome. Brain 
Inj. 1997;11(9):677-90.

37.       Eames P, Wood R. Rehabilitation after severe brain injury: a 
follow-up study of a behaviour modification approach. J Neurol 
Neurosurg Psychiatry. 1985;48(7):613-9.




