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INTRODUCTION

To improve the efficiency of rehabilitative care and thus en-
hance outcomes from brain injury, previous studies have ex-
amined various aspects of the delivery of rehabilitative care 
to survivors of brain injury. Although medical and nursing 
professions have provided 24-hour care, however great vari-
ability reported in aggregate sessions out of regular sessions 
given by physiotherapist. In traumatic head injury, there is 
sensory deprivation which is likely to be no consistent input 
of purposeful stimulus during this period. Due to the depriva-
tion of sensory inputs to higher cortical centres, the remain-
ing areas are deprived of the normal function. To counteract 
external stimuli is necessary.1,2

Some study suggested that early initiation of a rehabilitation 
programme can maximize the potential for recovery.3 The 
rationale behind this recovery is the Sensory Stimulation 
facilitates dendritic growth and improves synaptic connec-
tivity.4 There is evidence which suggests that cortex neural 
networks need inputs from the sense receptors to sustain 
their functional efficiency.5 The intensity of treatment has a 
significant role in improving the status of the patient. There 
is a study which suggested that brain-injured patients who 
received intensive treatment will show better outcomes than 
those who receive less intense treatment. Some support for 
this Anita Slade et al. suggests that giving intensive reha-
bilitation reduces hospital length of stay.6 Increased therapy 
intensity, particularly physical therapies, enhances function-
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al outcomes.7 These findings support the assertion that the 
intensity of treatment is a significant element in achieving 
good outcomes in post-acute hospital rehabilitation work, es-
pecially when one considers the impact on higher cognitive 
mental processes. 

Marsh Konigs et al. suggest that the integration of early in-
tensive neurorehabilitation into the existing chain of care 
may improve functional outcome of moderate to severe 
TBI patients .8 Shiel et al. compare the intensive rehabilita-
tion (<10 therapy hours/week) with usual care. In between 
supplementary therapy was provided on request of the mul-
tidisciplinary team.9 In most settings, conventional therapy 
received by patients is 1–2 hours per day. However, the usual 
care intensity can vary less than 1 hour to 8 hours per day.10

Another aspect of the present study is, in the majority of the 
conventional settings the given physiotherapy sessions are on 
call. During the rest of the period various changes occurring 
in the body as in vitals, the changes occurring in conscious 
level. Those changes need to be considering while evaluating 
the condition of the patient. Because when the patient is at its 
optimal level of alertness the given therapy will emphasize 
more effect than when the patient is agitated or confused or 
does not pay attention.11 Every patient has its own time of 
the day at which alertness its optimal level and to conduct 
therapy the physiotherapist must find out and modify the pa-
tients’ schedule. But in conventionally that is not possible as 
physiotherapist only visiting once or twice daily. Intensive 
physiotherapy is interpreted as a high level of treatment de-
livered in a relatively short period. The word intensive in the 
present study is to stand for the increase sessions in regular 
business hours for the betterment of the subject. We have 
already known the conventional treatment sessions that are 
effective in improving patient’s functional mobility and de-
crease LOS. Then why do we need intensive treatment? The 
most plausible explanation for this question is that the long 
LOS of patients who were more disabled to start with not 
only with a physical disability but having cognitive disabili-
ties as well. It would seem that the long Length of Stay pa-
tients, having a greater degree of disability initially, needed 
more time in rehabilitation treatment to reach the same levels 
at discharge as the short LOS patients.

It would appear that the shorter the length of stay in the soon-
er subsequent rehabilitation goals for discharge is achieved. 
Once the patients are out of the coma, therapeutic rehabilita-
tion efforts should have an optimal intensity to achieve high-
er cognitive functioning. The lack of hospital beds is also a 
critical issue, resulting in delays in admission of hypercritical 
ill patients, delays in transfer from medical Crisis unit to ICU 
and wards, resulting in increased morbidity and mortality. 
It would seem that increasing intensity of treatment or add-
ing additional physiotherapy session will improve functional 
mobility and indirectly decreasing intensive care unit length 

of stay. The purpose of the present study was to estimate the 
effect of providing the additional intensity of therapeutic in-
put to a group of brain-injured patients compared with a con-
ventional group and evaluating the effect of this increase on 
outcome respecting functional status. Additionally, the study 
will focus on the availability of physiotherapist is beneficial 
in ICU working hours.

MATERIALS AND METHODS

The study was conducted in ICU in the period 2019–2020. 
It was an experimental study, which did involve interven-
tions or experimental structures and was carried out under 
the ethical and legal supervision of Department of Physi-
otherapy of the Krishna Deemed to be University Karad in 
India (026/2019-2020). 

Inclusion and Exclusion criteria
The group included patients successively admitted in ICU 
post-traumatic head injury who satisfied the following inclu-
sion criteria: patient’s or caregiver’s consent for participa-
tion in the study, having GCS score between 9 to 12, patient 
with a traumatic head injury, age between 25 to 50 year. The 
following criteria for exclusion were also applied: subjects 
with the vegetative state, severe Traumatic Brain Injury 
(GCS = Below 9 ), associated spinal cord injury, previously 
diagnosed psychological disorders and unstable subjects, 
patient’s or caregiver’s refusal to participate at any point in 
time of the study preventing assessment of cognitive func-
tions based on the MMSE and functional mobility. Partici-
pants and their caregivers were informed about the motive of 
the study, the participation rules and the possibility to with-
draw at any point in time of the study. A hundred patients 
were included in the research project. 

Study design
The subjects were split into 2 groups by simple random tech-
nique according to their number of sessions: GA - Intensive 
Group in which 3 sessions were given per day for five days 
per week for two consecutive weeks. GB - Conventional 
group 2 sessions were given per day for five days per week 
for two consecutive weeks. The given treatment is listed: 
Continue relaxed passive movements, Active assisted move-
ments, active movements, Chest Physiotherapy, sensory in-
tegration and balance exercises. All patients agreed to take 
part in the study. Moreover, well-oriented participants gave 
informed consent themselves, whereas participants who 
were disoriented for time being, consent was given by their 
caregivers. Each individual was thoroughly examined and 
assessed through neurological assessment. Before and after 
the treatment protocol subjects were assessed for conscious-
ness, cognition and functional mobility by GCS, MMSE and 
CPAx respectively. The data was calculated by using soft-
ware SPSS version 25. 
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RESULTS 

In the present study 100 patients were included. Three pa-
tients were vacated because of death. Most common types 
of intracranial injuries were contusions (56%), followed 
by subarachnoid haemorrhage (22%), subdural hematoma 
(12%) and intracranial bleedings (10%). Ages ranged from 
25 to 50 years with a mean age of 37.76±9.068 years. 

Table No. 1 showed a Comparison of Pre-Pre and Post-Post 
CPAx between groups. Group A changes were very signifi-
cant in improving functional mobility when compared with 
the conventional group. There were extremely significant 
differences seen in Chelsea Critical Care Physical Assess-
ment tool between group A (p <0.0001) and B. Implementa-
tion of the additional session, our data showed the difference 
in the mean amount physiotherapy sessions received in both 
the groups (calculated t = 8.23, for p < 0.0001). 

Table 1: Comparison of Pre-Pre and Post-Post CPAx 
between groups

Pretest Post-test

Group a 28.66+5.78 42.12+4.50

Group b 25.2+4.31 33.88+5.45

P- value 0.0010 <0.0001

T- value 3.392 8.23

Interference Very significant Extremely significant

Table 2 revels that Comparison of pre- and post-GCS be-
tween groups. The Student t-test revealed no significant dif-
ference in consciousness in both the groups (p = 0.2679). 

Table 2: Comparison of pre-pre and post-post GCS 
between groups.

Pretest Post-test

Group a 10.72+1.12 14.34+0.77

Group b 10.64+1.15 14.16+0.84

P- value 0.7267 0.2679

T- value 0.3505 1.114

Table No.3 showed that comparison of pre-pre and post-post 
MMSE between groups. There were extremely significant 
differences seen in Mini-Mental State Examination within 
group A and B. Group A changes showed significant im-
provement in functional mobility when compared with the 
conventional group. There were extremely significant differ-
ences seen in CPAx within group A (P<0.0001).

Table 3: Comparison of pre-pre and post-post MMSE 
between groups

Pretest Post-test

Group a 18.78+2.613 26.46+2.39

Group b 16.84+3.460 24.06+2.543

P- value 0.002 <0.0001

T- value 3.164 4.861

Interference Very significant Extremely significant

DISCUSSION

The present study included 100 patients with moderate TBI 
admitted to ICU. Overall, functional recovery as judged by 
CPAx which was quite good in moderate TBI, total score 
from 37–48 in 95% at post-assessment after 2 weeks. There 
is a significant difference (p= 0.002, t= 3.154) in the im-
provement of GA as compared to GB as additional physi-
otherapy session was given. The major contributing factors 
to the improvement in functional mobility in ICU of Group A 
were the fact that subjects did receive repetitive limb physi-
otherapy. This enabled these patients to shifted to the ward 
soon.

There was the improvement in cognition level and functional 
status in the subjects of both the groups but more improve-
ment was seen in the intensive group this obtained improve-
ment are results of activation of cortical areas such as pri-
mary somatosensory cortex, primary motor cortex, posterior 
parietal cortex, supplementary motor cortex and secondary 
somatosensory cortex which control cognition and motor 
activity resulted from without giving motor commands.12,13 
The GCS score was not quite significant in both the groups 
with p-value 0.0935 and T value 1.711 as we have included 
moderate TBI subjects with GCS score 9 to 12 there is a 
slight improvement in GCS score. The slight improvement 
is seen due to cortical activation of reticular neurons during 
limb physiotherapy has been provided to the patient.14, 15 This 
activation is obtained by improvement in dendritic growth 
and synaptic connectivity.16, 17

The clinical implication of the Chelsea Physical Assessment 
tool findings is that treatment plans for those patients who 
initially manifest multiple disabilities should incorporate a 
longer treatment time-line. In the present study, the treatment 
plan is only 2 weeks which might not give a full improve-
ment in functional mobility. Furthermore, such functional 
incapacities may be more predictive of outcome than several 
indices of severity of brain injury. 

George Spivack conducted a study which enrolled non -co-
matose 95 TBI patients from inpatient rehabilitation ward in 
2 groups depending on the intensity of treatment i.e. 4hours 
per day and 2 hours per day for 58 days under examination 
of Rancho scale.18 The author showed a significant result 
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for the high-intensity group. In the present study, we have 
used 3 outcome measures i.e. GCS, MMSE and CPAx which 
signify consciousness level, cognition status and functional 
independence. In the intensive group, Three sessions per day 
treatment are given and in conventional group 2 sessions per 
day. The previous study distributes treatment hourly by cal-
culating total mean hours used in treatment by other authors 
in their study, the author included LOS as another outcome 
measure. In the present study, we have only focus on func-
tional mobility. 

In another study conducted by X. L. Zhu included 68 patients 
with an age group of 12 to 65 moderate to severe TBI pa-
tients and randomized into 2 groups 4hrs per day ad 2hrs per 
day after 20 days of post-injury.10 Author assesses base score 
by glass Gow outcome scale, Neurobehavioral cognitive sta-
tus examination and functional independence measure. The 
author found that early intensive rehabilitation may improve 
the functional status of TBI patients.10

 In the present study, we have to use CPAx to measure func-
tional independence as this scale assesses 10 physical abili-
ties. The administration of the tool is simple and can easily 
monitor the prognosis of the patient.19 The other aspect of 
the study is, the moderate TBI has 30 min to 24 hours altera-
tion of consciousness.12, 20 We have identified the optimum 
time for the alertness of the moderate TBI patient which 
has a good impact on the recovery of the patient. Attention 
needed for the optimal results, as the attention was navigated 
to stimulation site M1 excitability occurs in cortical level.21 

This finding shows the physiotherapist presence is needed 
for 24/7 to assess and observe changes occurring in patients, 
even though in the present study we have only covered 8 
hours. 

There have been only a handful of studies in the area of im-
mediate post-acute hospital rehabilitation treatment outcome 
in which treatments have been varied, in which LOS has 
been taken into consideration as an independent and a de-
pendent variable. The present study showed that the avail-
ability of physiotherapist is more beneficial and essential in 
ICU working hours and a particular range of intensity leads 
to better cognitive outcomes. More research must be done 
to replicate such findings, especially research that can vary 
the intensity of treatments and examine effects on both LOS 
and outcomes over time, and from coma through inpatient 
discharge and post-discharge. Overall, these outcomes may 
be helpful when planning resource needs and discharge from 
ICU. They may also offer guidance when deciding the re-
quired services for outpatient rehabilitation. 

Certain limitations may make it difficult to specify the find-
ings of the study. The sample size is relatively small, and the 
regression model can only predict TBI prognosis with care. 
It needs to be justified up against a larger sample of TBI pa-
tients. In the present study, we have a focus on the gross area 

of the brain, specific area needs to be investigated. Over-
all, these outcomes may be helpful when planning resource 
needs and discharge from ICU. 

CONCLUSION 

The results of the study suggested that additional physical 
therapy sessions will improve functional mobility of the pa-
tients.
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