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Abstract

Pre-existing alcohol related complications are a common occurrence amongst individuals admitted for Traumatic
Brain Injury (TBI) and is estimated to be about 44% to 66% in TBI patients. In fact, alcohol intoxication is a major
cause of TBI. The contribution of alcohol abuse as a cause of TBI and its influence over the pathophysiology of TBI
is well studied and well known. However, the influence of TBI on alcohol consumption is still in its preliminary stages.
The underlying reasons for it may be the complex interaction between the pathological changes induced by TBI itself
and changes in environmental factors following an episode of TBI. The resulting alteration in alcohol-related
behaviors post-TBI can affect cognitive and neurological functions and thus can influence the overall recovery of the
patient.

Hence, understanding changes in alcohol behavior after TBI, with respect to the timing and causes responsible
for the change, is important from the perspective of long-term outcome in these patients. In this review article, we
discuss a number of studies to determine changes in alcohol drinking behavior following TBI and summarize the
findings with respect to the timing of significant change in behavior, as well as the factors influencing this change.
Overall it can provide an important piece of information regarding the preventive measures in a major subset of the
population at risk of alcohol-use disorders and utilizing them at a time when the prevention can have a maximal
impact.
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Introduction
Traumatic brain injury (TBI) is one of the leading causes of death or

permanent disability worldwide. According to a report from the
Centers for Disease Control and Prevention (CDC) in March 2010 [1],
an estimated 1.7 million individuals sustain a TBI annually.
Reportedly, these injuries are highest for adults aged 20 to 24 years.
The leading cause of TBI-related death is due to motor vehicle–traffic
injuries, accounting for 50% of TBIs worldwide [2].

Over the past two decades, approximately 40 percent of all motor
vehicle fatalities occurred in crashes in which a driver or non-occupant
consumed a measurable level of alcohol prior to the crash, and of these
cases, 86% reported a level of consumption which met the current legal
definition for intoxication or impairment. Other causes of TBI that
could have an involvement with alcohol are falls and assault.

Even in cases with individuals who are not intoxicated at the time of
TBI, a history of an alcohol-use disorder is positive as compared to
their peers [3]. When TBI occurs in individuals who have a history of
chronic alcohol consumption, it could increase the likelihood of these
patients to relapse into alcohol abuse after the injury. In fact, alcohol
abuse/dependence is second only to major depressive disorder as a
common Axis I psychiatric disorder diagnosed following TBI [4,5].

Alcohol use following TBI is associated with reduced efficacy of
rehabilitative measures; increased chances of seizures, behavioral

disorders and cognitive dysfunction [6]. An incidence of TBI under the
influence of alcohol remains an important predictor of recurrent TBI
in the future due to the continuation of alcohol abuse in these patients
[7,8]. Thus, prevention and treatment of alcohol abuse disorders is an
important factor in influencing the eventual prognosis and quality of
life in these patients, benefitting long-term health. Currently, there is a
growing interest in the pattern of alcohol use in post-injury TBI
patients, which can influence decisions involving preventive and
treatment strategies, as well as determining the target period to
implement these strategies.

In this review, we have further analyzed studies focusing on alcohol
use after TBI. Our aim is to summarize the pattern of alcohol use after
TBI and its application for an integrated management approach in
these patients.

Literature Review

Patterns of change in alcohol consumption following TBI
There have been several studies focusing on changes in alcohol-

related behaviors following TBI, however, there is a lack of consensus
on the results derived from them. The reason may be multifactorial,
including the different time points considered in the studies, the
different parameters for comparison with post-injury alcohol use and a
number of confounding factors involved, such as the severity of TBI
and other co-existing injuries or disorders reported in the patients.
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Most of the studies derive their conclusions on the basis of self-
reporting by the patients in a clinical setting. It has been observed that
patients with a history of substance abuse generally provide valid and
reliable information about their abuse in a clinical setting when they
are alcohol-and drug-free and when given assurances of confidentiality
[9,10]. We will discuss the findings of various studies by comparison of
alcohol use in the following groups: i) post-TBI patients vs. non-TBI
patients ii) pre-injury with post-injury, iii) post injury at different time
intervals following TBI, iv) post-injury in patients with TBI and other
injuries and v) across multiple age groups affected by TBI.

Comparison of post-TBI alcohol use with alcohol use in the
non-injured general population

An important step to study the influence of TBI on alcohol use in
affected patients will certainly be to follow up the patients with a
history of TBI and compare their alcohol use with the general
population who do not suffer from TBI. Accordingly, Kreutzer [3,11]
observed that in post-TBI patients, the number of abstinent drinkers
was two thirds of the total sample as against to one third in the general
population, while the number of moderate to heavy drinkers was
comparable across both groups.

Thus, they challenged the earlier observation that TBI increased
alcohol consumption. Pagulayan in 2016 [12] observed that while pre-
injury alcohol use, in terms of the mean number of drinks per week,
was higher in TBI patients, alcohol use at 1 month post-injury was
lower than in the general population. However, after 6 months there
was no difference in alcohol use between the two populations.

Extending these observations to animal models, a comparison
between a group of mice subjected to non-contusive closed head TBI
and sham controls was made by Lowing [13] to note that alcohol
intake from 17 to 24 days was decreased in the TBI mice while
sensitivity to alcohol increased. Thus, these studies provide evidence
that alcohol use in post-TBI patients is reduced as compared to the
general population.

Comparison of preinjury alcohol use with post injury alcohol
use

Most of the studies focusing on alcohol use after TBI compare the
change in post-injury alcohol-related behavior against pre-injury use
of alcohol and show a significant decline in post-injury alcohol use as
compared to pre-injury levels during the first year of injury. Kruetzer
[3,14] were among the first to show a decrease in post injury alcohol
use as compared to the pre-injury levels. Several additional studies also
support the finding that alcohol use significantly decreased during the
first year following TBI by Horner [15], Kalakowsky-Hayner [16],
Dikmen [17], Bombardier [18].

In addition, these studies reported an increase in the percentage of
those abstinent from alcohol, along with a decrease in the rate of heavy
alcohol use post-TBI. Ponsford et al. [19] monitored alcohol use of TBI
patients for 3 years following injury and found that although the
percentage of patients who drank hazardous levels decreased, the
frequency of drinking increased. Pagulayan and colleagues followed
the drinking pattern over 3 to 5 years and found that majority of
participants reported abstinence even at 3 to 5 years which was much
higher than pre-injury levels [12].

Also, the rates of heavy alcohol use in patients was reported to be
less post-injury as compared to pre-injury levels. However, an animal

study which utilized an experimental brain injury model, found an
increase in alcohol intake lasting up to 19 days post-injury, which was
associated with marked neuroinflammation at the site of injury [20]. In
summary, these studies suggest that the initial phase of acute
neuroinflammation caused by TBI and exaggerated by previous
alcohol use, may be responsible for a transient increase in alcohol
intake post-injury, which is reduced by 1 month and remains low until
3 years’ post-TBI (Table 1).

Reference
s

Study
subjects

Change in alcohol
intake post-TBI as
compared to pre-TBI

Change in alcohol
intake at different
time intervals post-
TBI

Kruetzer
and
Wehman
[1]

Patients with
a history of
TBI referred
to a
university
based
employment
program

Decrease in alcohol
intake post-TBI

(Abstinent population
increased from 20% to
51% in subjects moderate
drinkers decreased from
30% to 19% heavy
drinkers decreased from
38% to 13%)

--

Kreutzer et
al. [2]

Patients
between
16-20 years
old with a
history of
TBI

Decrease in alcohol
intake at 8 months post-
TBI (Abstinent population
increased from 27% to
58%. Moderate drinkers
decreased from 37% to
18%. Heavy drinkers
decreased from 14% to
7%)

Increase alcohol intake
from 8 months to 28
months (Abstinent
population decreased
from 72% to 49%.
Moderate-heavy
drinkers increased
from 25% to 35%)

Horner et
al. [3]

Adult
patients with
history of
TBI
interviewed
telephonicall
y

Decrease in alcohol
intake at 1-year post-TBI
(49% of Heavy drinkers,
and 48% of moderate
drinkers reported
decrease in drinking)

--

Kolakowsk
y-Hayner et
al. [4]

30 Model
Systems TBI
patients that
returned for
1 year follow
up after TBI

Decrease in alcohol
intake at 1-year post-TBI
(40% of heavy drinkers
and 29% of moderate
drinkers were abstinent.

Moderate drinkers
decreased to 62.5% of
pre-injury levels, Heavy
drinkers decreased to
29.4% of pre-injury
levels)

--

Bombardier
et al. [5]

Patients
admitted
with TBI
followed
over 1 year

Decrease in alcohol
intake at 1-year post-TBI
(Abstinent population
increased from 24
patients to 62 patients.
Heavy drinkers
decreased from 71
patients to 29 patients)

--

Dikmen et
al. [6]

Hospitalized
head injury
patients

Decrease in alcohol
intake at 1-month post-
TBI

Increase in alcohol
intake from 1 month to
1-year post-TBI

Ponsford et
al. [7]

Inpatients
with TBI
who
completed
Alcohol use
disorders
test

Decrease in alcohol
intake at 1-year post-TBI
(Abstinent population
increased from 8.4% to
30%. Patients drinking 2
to 3 times/wk decreased
from 23.5% to 15.8%,

Increase in alcohol
intake from 1 year to 2
years (Abstinent
population decreased
from 30% at 1 year to
21.4% at 2 years post-
TBI. Patients drinking
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and drinking >4 times/wk
decreased from 13.4% to
6.7%. Patients drinking 1
to 2 drinks per session
increased from 42.1% to
47.1% while those
drinking 7 to 9 drinks and
>10 drinks per session
decreased from 8.4% to
4.6% and 13.1% to 8%
respectively.

2-3 times/wk increased
from 15.8% to 21.4%
and drinking >4
times/wk increased
from 6.7% to 11.1%,
Patients drinking 7-9
drinks per session
increased from 4.6% at
1 year to 8.7% at 2
years post-TBI)

Pagulayan
et al. [8]

Adults with a
history of
TBI

Decrease in alcohol
intake at 1-month post-
TBI (Abstinent population
increased from 38% pre-
TBI to 88% at 1-month
post-TBI, Drinks per week
decreased from 12.2 pre-
TBI to 0.9 at 1 month
post-TBI)

Increase in alcohol
intake from 1 month
through 6 months, 1
year and 3 to 5 years.
(Abstinence decreased
from 88% at 1-month
post-TBI to 67%, 61%
and 38% at 6 months,
1 year and 3 to 5 years
respectively.

Drinks per session
increased from 0.9 at
1-month post-TBI to
3.4, 4.0 and 4.3 at 6
months, 1 year and 3
to 5 years respectively)

Table 1: Comparing pre-TBI and post-TBI alcohol intake.

Comparison of post injury alcohol use at different time
intervals after TBI

As most studies observed a decrease in alcohol use post-TBI, there
is a growing interest in how alcohol intake differs at various time
intervals during the post-injury period. Dikmen [17] followed patients
with acute head injury for up to four years and reported that the
frequency of drinking and the number of drinks consumed per sitting
increased from 1 month to 1 year after TBI but never reached the pre-
injury values.

Kruetzer [14] reported an increase in alcohol intake at 8 and 28
months post-injury, with abstinence rates decreasing and percentage of
moderate-heavy drinkers increasing in a population of young adults. A
follow-up study by Kruetzer et al. saw a similar finding during a
prospective multicenter analysis of alcohol-use to conclude that
drinking was increased from 1 through 3 years post-TBI and number
of abstainers decreased [11]. Again, the levels of post-injury alcohol
intake always remained lower as compared to pre-injury levels.
Ponsford [19] observed that the proportion of patients drinking at
hazardous levels and alcohol dependence increased from 1 year to 2
years post-TBI. The frequency of drinking increased 2 years post-
injury as compared to 1 year, with patients drinking 2-3 times or even
more than 4 times a week (Table 1).

A more detailed work done recently by Pagulayan and colleagues
[12] showed that the decrease in alcohol intake was maximum at 1
month post-injury and then rose gradually through 6 months, 1 year
and 3 to 5 years time points. The percentage of patients consuming
moderate to heavy alcohol as also the number of drinks consumed per
week by patients increased significantly from 1 month to 6 months but
not after that. This also means the largest proportion of patients
returned to drinking between 1 to 6 months and hence this should be
the target period for the intervention to prevent alcohol dependence in
these patients. In summary, the initial decrease in alcohol drinking that
was observed during an acute post injury period, increased

subsequently during the follow-up. The maximum decrease was
observed as early as 1 month following TBI with a gradual increase
over 6 months up to 3 to 5 years. However, as mentioned earlier the
levels never reached the pre-injury baseline values. No studies were
conducted beyond this time point.

Comparison of post-injury alcohol use in patients with TBI
and in patients with other injuries

Kreutzer [3] in 1990 observed that in patients with TBI referred for
supportive employment services when compared with a sample of 3000
persons with disabilities other than TBI, the TBI group had more
abstainers and less drinkers in each group of drinkers (infrequent,
light, moderate and heavy).

Kruetzer [3] showed that the alcohol use was lower and abstinence
was higher in TBI patients post-injury as compared to patients with
other neurological injuries including Spinal cord injury(SCI) and
neuromuscular diseases. Kalakowsky [16] when comparing the alcohol
behavior in patients with TBI and spinal cord injury, observed a higher
frequency of alcohol (daily drinking) use in patients with SCI as
compared to TBI (2 to 3 times per week) post-injury. Thus, these
studies suggest there is a decrease in alcohol use after TBI as compared
to patients with other injuries.

Comparison of alcohol use across different age groups
affected by TBI

Although alcohol intake is reported to decrease after TBI in the
adult population, the results are reverse in children and adolescents,
especially when followed over a longer course of time. Many studies
correlate childhood TBI with an increased risk of alcohol abuse in
adulthood. Whether it should be a result of the effects of TBI on a
developing brain or just a finding of a long-term follow-up that can be
available with this age group is yet to be discovered. Weil in 2016 [21]
found that mice injured as juveniles had greater alcohol self-
administration in adulthood as compared to those injured as adults.

They stated that early injuries increase the rewarding properties of
alcohol. Corrigan in 2013 [22] studied population up to 20 years after
TBI in a retrospective analysis and observed that the proportion of
substance abuse including alcohol was higher in patients who had
experienced TBI before the age of 16 years. Ilie [23] compared students
of 9th to 12th grade and observed that the adjusted odds of past year
drinking and binge drinking increased by a factor of 2 for students
with a history of TBI compared to the non-injured students.

Kruetzer and colleagues [14] observed that in patients 16 to 20 years
of age with a history of TBI showed a decrease in alcohol use acutely at
8 months post-TBI but this phenomenon was followed by an increase
to pre-injury levels around 2 years. As against this, alcohol use never
reached the pre-injury levels in adults as seen in majority of studies
above. Children generally do not have a history of alcohol abuse and
are not positive for blood alcohol levels that are generally used as
parameters to compare the change in alcohol behavior. Hence, these
findings require a further exploration in this direction.

Among the adult population who show a decrease in alcohol intake
after TBI, patients aged 21 to 30 years showed a greater reduction in
the frequency of alcohol intake than 15 to 20 years in one study (3.1 to
1.4 and 1.5 to 1.0 respectively)[17] and similarly, patients less than 25
years returned to drinking at higher levels more than those between 25
to 34 years in another study group [19]. These findings again point
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towards a difference in the alcohol behavior across age groups with a
trend towards increased alcohol preference for patients with TBI at a
younger age. Whether the reason for this discrepancy is the lack of
follow-up in the adult population over a long period of time or a
different mechanism underlying the use of alcohol and TBI in a
pediatric age group remains unknown and requires more in-depth
studies.

Factors Influencing the Patterns in Alcohol
Consumption

Patient characteristics
A study by Reslan [24] showed that age at the time of TBI,

education and task oriented coping style post injury were all
statistically significant in determining the nature of alcohol use post
TBI. In general, males have a higher rate of alcohol use disorders
compared to females [25,26]. The potential cause for this difference is
cited as a lower genetic risk for AUDs and a tendency for females to
suffer more negative biological consequences from drinking as
compared with males. Additionally, certain psychosocial factors in
males may increase their risk for alcohol use disorders [27].

However, there are discrepancies regarding the gender differences in
alcohol preference post TBI as is seen in the related studies. While the
majority of studies show a similar increased preference for alcohol by
males as compared to females [12,15,19], others show no significant
difference between the sexes [14]. In a study by Weil [21], the juvenile
mice that were subjected to brain injury showed an increase in alcohol
consumption following the injury which was limited to female mice
only. Using a gene expression analysis, they saw that alcohol
administration alters the rewarding state in several brain regions of
juvenile mice including though not limited to the nucleus accumbens,
amygdala and periaqueductal gray, but only in females. Thus, further
studies are warranted in this area for a better conclusion.

There is a highly predictive co-relation between drinking before
injury and drinking after injury [14,18,19]. This means a history of
alcohol abuse prior to TBI increases the likelihood of alcohol abuse
disorders and hazardous drinking post-TBI. A history of depression
and presence of post-traumatic stress disorder has also been linked to
heavy drinking though there is no direct evidence to prove this [6].
Among the reasons thought to be responsible specifically for the
decrease in alcohol use post-TBI are the lack of access to alcohol while
in the healthcare facility, physical injuries caused by the TBI and advice
by the health care providers [28]. Patients who received treatment for
alcohol abuse after TBI decreased the amount they drank per sitting
more than those who did not receive the treatment[17].

Injury characteristics
The injury severity determined by time to follow commands and

time since injury are cited as factors influencing the change in alcohol
behavior after TBI [24]. According to Pagulayan [12], though there was
a trend of more number of abstinent patients in the group of severe
TBI, the differences were not significant. Additional studies did not
report a significant relationship between TBI severity and change in
alcohol behavior as well [11,15,16]. However, a study by Dikmen [17]
reported that patients with severe head injuries decreased their alcohol
intake more than those with milder injuries. For example, patients with
GCS 12 or lower decreased their frequency of drinking from an
average of thrice per week to once per week, 1 year after the injury.

Miller [29] studied change in alcohol behavior only in mild TBI
patients and saw an increase in alcohol dependence in first 30 days
following mild TBI with a gradual decrease up to and beyond 6
months. Though this may be related to the acute inflammatory changes
following TBI [20], Miller suggested that mild TBI may be
differentiated from moderate to severe TBI in terms of timing of the
risk of addition disorders. These findings suggest that though severity
of TBI may not have a proven significant influence on the use of
alcohol post-injury, further studies are necessary to arrive at a
conclusion.

Mechanisms behind Change in Alcohol-Related
Behavior Following TBI
The decrease in alcohol intake seen during the acute post-TBI

period may be explained to a certain extent by the factors mentioned
above. However, certain pathophysiological mechanisms occurring
after TBI may concurrently play an important role in determining
alcohol-related behaviors.

Neuropsychological mechanisms
TBI can influence the motivational equation behaviors regulated by

the brain by increasing negative mood, anxiety, reducing social
cohesion and impairing the ability to process the potential negative
consequences of excessive drinking [30,31]. This may cause the
patients to return to alcohol drinking after the injury.

Ischemic injury to brain regions
The injury to various brain areas due to the impact of TBI can be a

reason for change in substance use disorders after TBI. Though there is
lack of evidence for this specifically in context to alcohol, a study by
Naqvi et al. in 2007 [32] found that persons with injuries to the insula
were more likely to undergo a disruption of smoking addiction in
terms of their ability to quit smoking easily, immediately and without
relapse and showed less intense craving during abstinence.

Working on similar lines in experimental animals, pharmacological
lesion of the nucleus accumbens [33] and amygdala [34] as well as
electrolytic lesions of the amygdala [35] resulted in decreased ethanol
consumption. On the other hand, lesions of the lateral habenula [36]
and Rostromedial Tegmental nucleus (RMTg) [37] have been shown to
result in increased ethanol consumption in animal models. This opens
a new direction for a suggestive underlying mechanism of change in
alcohol behavior following brain injury to different brain regions.

Dopaminergic dysfunction and reductions in DARPP-32
phosphorylation

TBI is associated with an initial increase in dopamine followed by
an extended period of striatocortical hypodopaminergic state.
Dopamine dysfunction is associated with a risk of alcohol-use
disorders. Though this doesn’t explain the decrease in alcohol intake
observed clinically, it is important from the point of view of increased
risk of alcohol abuse that is seen in TBI patients and hence, the need
for intervention to prevent it. Conversely, DARPP-32 is a downstream
mediator of dopamine D1 receptor.

Reductions in DARPP-32 phosphorylated (active) state is associated
with reduced motivation for drinking and concurrent increased
sensitivity to alcohol. Reduction in DARPP-32 phosphorylation has
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been reported after experimental brain injury in rats and thus may be
the reason for reduced drinking in TBI subjects. Weil et al. observed
that TBI may decrease Brain derived neurotrophic factor (BDNF)
expression and this is associated with a dopaminergic dysfunction
putting these patients at risk for alcohol abuse [21,38].

Neural inflammation
TBI is associated with neural inflammation and a chronic alcohol

use can increase the inflammation in such patients. Inflammation is
also seen to increase the incidence of alcohol abuse disorder [6]. Also,
it may be responsible for acute increase in alcohol intake in the initial
few days following TBI as observed by Mayeux [20].

Clinical Implications of the Change in Alcohol
Behavior after TBI

Alcohol use disorders are an important determinant of
rehabilitation success following TBI. Alcohol can impair cognitive and
neurological function after TBI, which can influence the recovery.
Furthermore, the determination of alcohol-related behavioral patterns
after TBI is important in deciding the time to target the interventional
measures. The success of alcohol prevention strategies will depend on
the mindset of patients to undergo a change in their alcohol habits.

Assessing the severity of the problem
According to Dikmen [17], the blood alcohol levels in the

emergency department at the time of presentation are indicative of a
history of problem drinking and should serve as a reference for
deciding the nature of intervention in the initial weeks after TBI when
the probability of drinking is less among the patients.

Assessing the problem immediately post-injury when the alcohol
preference among the patients is low will underestimate the problem
likely to be experienced late after the injury. Bombardier [39] in their
study suggested that soon after TBI, drinkers show increased readiness
to change their alcohol intake. A history of chronic alcohol problems,
alcohol involvement at the time of injury and greater recent alcohol
consumption are associated with greater contemplation of the
possibility that one needs to change his or her alcohol use. Also
important is that since the incidence of post-injury abuse is
proportional to pre-injury alcohol use, patients with a history of
alcohol abuse might require additional interventions and longer
follow-up [15].

Time for intervention
Specifying time frames is an important part of the assessment of

alcohol-use disorders. Most of the studies hint towards the maximum
decrease in alcohol intake at 1-month post-injury and increase
gradually up to 1 year after the injury and then remain almost stable.
Thus, the period of maximum relapses occurs during the first year after
TBI and hence this time must be considered critical for conducting
secondary prevention programs. Pagulayan et al. suggested a further
contraction in this period when they observed maximum relapses
between 1 month to 6 months making it the best period for prevention
programs. Future studies showing the results of interventions to
decrease alcohol dependence during the initial 6 months post-injury
can be done to provide a significant approach to curtail this problem.

Co-existing problems
Horner et al. also stress at the importance of assessing depression in

these patients as depression is a determinant of alcohol use. These
patients are at risk of PTSD which may influence their alcohol intake.

Discussion

Key considerations for intervention and management
strategies targeting patients at risk of alcohol abuse after TBI

Motivation: At risk persons must be educated and motivated to
abstain and learn coping strategies starting from the initial weeks post-
injury as a part of routine care while admitted in the hospital. In the
post-acute period at risk patients could be referred for relapse
prevention strategies and booster sessions for motivation to remain
abstinent. Drinking behavior must be monitored during follow-up
visits to identify relapse at the earliest [18,40,41].

Social support: Social support must be extended by the attending
physicians, hospital staff and family members to help abstain from
drinking during the initial weeks when the risk of relapse is higher.
Family members can be educated to identify the signs of relapse and
use relapse prevention strategies to prepare survivors for this situation.
Interested persons can also be referred to alcoholics anonymous who
encourage survivors to take responsibility of their behavior.

Combined brain injury and substance abuse treatment programs:
Brain injury rehabilitation professionals often lack expertise in alcohol
abuse treatment. Hence an integrated approach for TBI patients who
are at risk of alcohol abuse must be considered with health
professionals who are experts in both the treatment strategies on an
inpatient or outpatient basis. A group psychotherapy model based on
this principle was used by Delmonico, Hanley-Peterson, and
Englander in 1998 [42] and showed treatment success in terms of
reduced clinic visits, fewer emergency calls for substance abuse-related
health problems, and increased stability in housing and relationships.
Sander [43] used a brief intervention session in patients of TBI after
they recovered from the post traumatic amnesia using a 10-minute
educational DVD that described potential adverse effects of alcohol
and drug use after TBI and encouraged patients to carefully consider
the pros and cons of substance use. This was followed by a brief
motivational interview to talk about potential benefits of change. They
found the intervention effective in severe injury patients who
attributed the injury to alcohol and this may increase the readiness to
change in some settings. This shows the effectiveness of incorporation
of a discussion of relationship between alcohol and injury in changing
future alcohol preference.

Environmental enrichment : In their experimental study, Weil [21]
used environmental enrichment as a manipulation that modulates
addiction related behaviors and protects the nervous system from TBI-
induced damage and normalize dopaminergic tone. They concluded
that environmental enrichment reduced axonal degeneration,
normalized BDNF gene expression and abolished the enhancement of
drinking behavior in juvenile rats. Similar interventions are worth
trying in patients of TBI.

Conclusion
Traumatic brain injury is a major burden to the medical and

economic sector of the society. Patients of Traumatic Brain injury have
a strong history of alcohol addiction and hence remain at risk for
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relapse during the post-injury period. The intake of alcohol is seen to
be low during the acute post-injury period and rises gradually during
the first year following injury, but does not reach the pre-injury levels
for at least a couple of years. The most effective period for
interventions to prevent relapse into alcohol use is seen to be the initial
six months following TBI.

During this period patients also show willingness to change their
alcohol-related behaviors and hence must be given an integrated and
targeted approach towards preventive measures. An involvement of
physicians and family members is equally important in making a
positive change during this period in preventing the relapse. However,
future studies must focus on a long term follow up in these patients to
determine the alcohol behavior with and without preventive
interventions especially since children who are injured earlier in life
show an increased incidence of alcohol use disorders when followed
until adulthood.

Also, more detailed knowledge of the reasons underlying the initial
decrease in alcohol intake must be determined to help in keeping the
patients in remission. There is also a need to focus on the reason for
few patients to relapse earlier as compared to others. In summary,
research aimed at a greater understanding of post-injury alcohol use in
TBI patients by applying the present available knowledge can help
reduce the burden of alcohol abuse in TBI patients.
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