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Background Traumatic head injuries are the most common cause of mortality and disability among patients suffering 
trauma. Applying proper trauma scoring systems plays an important role in the management of these patients thus by 
means of special treatment guidelines, we can improve traumatic patient’s prognosis.

Objective To determine prognosis in head trauma patients by Madras Head Injury Prognostic Scale (MHIPS) and to compare this scale with 
Glasgow Outcome Scale (GOS) at discharge.

Methods In this cross-sectional study we evaluated 117 patients with head trauma who were admitted in Shahid Mohammadi Emergency 
Department (ED) in Bandar Abbas. MHIPS (containing 6 prognostic factors) was used to determine patient’s prognosis at the initial visit in the 
ED. We used GOS in order to measure patient’s outcome at discharge. All patient’s data were recorded through questionnaire with two separate 
section: Demographic and Clinical data. We compared the correlation of these two prognostic scales.

Results Of 117 patients, 98 (83.8%) were male and 19 (16.2%) were female. The mean age range of patients was 31.15±17.7. 61 patients (52.1%) 
had intracranial injuries with subdural hematoma (SDH) being the most common. The highest rate of full recovery (67 patients (87%)) was 
observed in the group with MHIPS score above 15 and the highest rate of mortality (26 patients (86.7%)) was observed in the group with MHIPS 
less than 12. There was a significant difference between the two scale when comparing patient’s prognosis (p-value<0.001). MHIPS had correctly 
estimated patient’s prognosis in 92.3% of cases.

Conclusions: MHIPS has the ability to determine patient’s prognosis in head trauma with high sensitivity and specificity. Thus, it is suggested that 
an appropriate scale like MHIPS should be provided for the emergency physicians to determine patient’s prognosis in head trauma.
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INTRODUCTION
Head injury is the most common cause of death in traumatic pa-
tients and is the leading cause of disability especially among young 
communities.1,2 Estimating prognosis after head trauma is the basis 
of clinical decisions and will help physicians to allocate available re-
sources for patients with better prognosis.3 By predicting the severity 
in head trauma patients, physician can inform their families about the 
outcome well ahead of time. Determining prognosis of head trauma 
patients is helpful in the triage of mass casualties.4 By considering the 
fact that the majority of trauma victims are under 50 years old, deter-
mining their mortality and morbidity is very important.5 Understand-
ing and proper usage of trauma scoring systems by means of special 
treatment strategies play an important role in improving patient’s 
prognosis with severe head injuries.6 Some studies have focused on 
the increasing usage of predictive models that can verify the risk of 
mortality and morbidity after trauma.2

Ramesh et al in 2007 introduced one of the scoring systems named 
Madras Head Injury Prognostic Scale (MHIPS). This scale is based on 
six factors: age, motor response, pupillary reaction to light, Occuloce-
phalic response, brain CT scan findings and other systemic changes. 

Each item can be scored from 1 (the worst response) to 3 (the best 
response). MHIPS is based on four simple clinical factors, one demo-
graphic data and one imaging findings which are all readily availa-
ble and simple to calculate.4 Reliability and validity of MHIPS were 
determined and confirmed both retrospectively and prospectively in 
Ramesh study.

One of the scoring systems used widely to predict outcome in head 
trauma patients, is GCS. Many researchers nowadays are doubtful 
about the accuracy of GCS especially in patients who can’t talk or are 
intubated.7 

Many scoring systems are suggested in predicting severity in trauma 
patient. There are studies indicating that The Trauma and Injury Se-
verity score (TRISS), Acute Physiology and Chronic Health Evaluation II 
(APACHE II) and Simplified APACHE Score (SAPS II) have been success-
ful in predicting mortality in this special population.8,9 There are some 
disadvantages when evaluating these scores, for example: failure 
of APACHE II score to predict outcome beyond 24 hours, or APACHE 
II and SAPS II vary among different populations thus their validity is 
controversial.10
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Glasgow Outcome Scale (GOS) is a good prognostic scale in trauma 
patients at the time of hospital discharge. It consists of 3 stages and 
shows us the final outcome of patients.

The outcomes are:
Good outcome with full recovery or relative disability. Full recovery re-
fers to having the ability to return to prior workplace. Relative disabil-
ity refers to having the ability to live independently but not the ability 
to return to prior workplace.

Poor outcome with sever disability or stable vegetative status.  Sever 
disability refers to having the ability to execute commands, but not to 
live independently.

Worst outcome, which includes patients who have died.11

Thus it seems that one simple, ready and objective scoring systems 
should be used in order to predict outcome in the most proper way 
that most specialists have agreed on its validity. Since there wasn’t 
any similar study in Iran, we decided to use MHIPS scale in our head 
trauma patients at Shahid Mohammadi Emergency center in Bandar 
Abbas.

Materials and methods:
In this cross-sectional study we enrolled all head trauma patients, 
with the indication for performing brain CT scan, who were admitted 
to Shahid Mohammadi trauma center from Jan to Dec 2012. Patients 
with concomitant neck injury were excluded from the study, because 
we couldn’t evaluate their response in occulocephalic test. We also ex-
cluded patients unwilling to participate in our study. In our study 130 
patients with head trauma were enrolled but 13 patients were exclud-
ed because of concomitant neck injuries.

Demographic data and clinical characteristics of patients were collect-
ed by the emergency physicians who are treating them. These data 
were recorded in a predesigned questionnaire with two separate parts. 
Important clinical characteristics were; presence of intracranial injuries, 
type of intracranial injuries, presence of skull fractures, type of skull 
fractures, presence of diffuse brain injury, edema, diffuse axonal injury, 
brain contusion, open skull fracture. History of previous diseases were 
also recorded. Demographic data included some personal characteris-
tics; age, gender, job, marital status, level of education. Cause of trau-
ma and the mechanism involved were also recorded.

Six important prognostic factors mentioned in MHIPS, were measured 
at the time of patient’s arrival in the emergency department (ED) and 
after primary resuscitation before any sedative drugs were admin-
istered. CT scan findings were reported by a radiologist attending 
in the ED. Each prognostic factor was scored from 1 (with the worst 
prognosis) to 3 (with the best prognosis). Data are shown in table 1. 

Patients were followed until discharge and the mortality rate was reg-
istered. GOS was used to measure and record the results of patient 
treatment at the time of hospital discharge.11

Table 1: Madras Head Injury Prognostic Scale

321Factor                            
Score

<15 y/o15-45 y/o>45 y/oAge

5-63-41-2Best motor re-
sponse in GCS

NormalAbnormalNo reactionPupils reaction to 
light

NormalAbnormalNo responseOcculocephalic 
response

Normal 
CT scan

Basal cisterns 
partially seen
Midline shift< 
5mm
Injury volume< 
3mm

Basal cisterns not 
seen
Midline shift> 
5mm
Injury volume> 
3mm

CT scan findings

No sys-
temic 
injury

Fracture of 1 or 2 
long bones

Thoracic injuries
Abdominal 
injuries
Fracture of more 
than 2 long 
bones

Systemic injuries

Statistical analysis and sample size calculation
According to Ramesh et al study4, by considering α=0/05, validity of 
87.5% and accuracy (d) of 0/06, the sample size was estimated 117. 
The data are presented as mean values or proportions, and differenc-
es in these values are presented with accompanying 95% confidence 
intervals (95% CIs). Variables were tested for normality (Kolmogorov–
Smirnov test) before analysis. Analytical statistical tests included Chi-
square and Kruskal-Wallis. The level of significance was 0.05. SPSS for 
Windows software (version 22) was used for all data analysis. 

Results:
In our study, 130 patients were enrolled, 13 patients were exclud-
ed because of having concomitant neck injuries, and finally 117 pa-
tients were evaluated. 98 patients (83/8%) were male and 19 patients 
(16/2%) were female. The mean age of patients was 31/15± 17/7 
years old. Motor vehicle collision was the main cause of trauma in our 
study (63%).

Among patients, 61 (52/1%) had intracranial injuries and the most 
common injury was subdural hematoma (SDH). Data are shown in ta-
ble 3.

Table 2: Basic characteristics of patients

PercentFrequency Variable
83.898Male

Gender
16.219Female
8.5410Less than 15 years

Age 74.0387years 15-45
17.0920Over than 45 years
5969Single

Marital status
4148Married
13.716Illiterate

Level of education
12.815Reading and writing
15.418Middle school diploma
36.843High school diploma
21.425Higher education
37.644Employed

Job condition
17.921Unemployed
7.79House keeping
26.531Student
10.312Worker
63.274Motor vehicle collisionMechanism of 

trauma 36.843Falling

Table 3 Clinical characteristics of patients

Variables
Fre-
quency 
(percent 
%)

Variables
Frequency 
(percent 
%)

Intracrani-
al injuries

ICH° 23 
(19.7%)

Skull fractures

Linear 23 (19.7%)

EDH¹ 16 
(13.7%) Base skull 21 (17.9%)

SDH² 24 
(20.5%)

De-
pressed 14 (12%)

SAH³ 15 
(12.8%)

No Frac-
ture 59 (50.4%)

Diffuse 
brain 
injuries

Ede-
ma

25 
(21.4%) Pneumocephalous 21 (17.9%)

DAI4 12 
(10.3%) Contusion 44 (37.6%)

°Intracranial hemorrhage

¹Epidural hematoma

²Subdural hematoma

³Subarachnoid hemorrhage

4Diffuse axonal injury
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Table 4 shows patient’s prognosis based on MHIPS and GOS. As it is 
shown patients with Madras score less than 12 had the most mortali-
ty rate. There was a significant statistical correlation between progno-
sis and patient MHIPS score (p value <0.05).

In our study, maximum recovery rate (90%) was observed in the 
group younger than 15 years/old and the highest mortality rate (45%) 
was seen in the group older than 45 years/old. Patient’s prognosis had 
statistically significant correlation with ICH, DAI, contusion and skull 
fractures (table 5). 

Table 6 shows the prediction power, sensitivity and 
specificity of MHIPS when comparing Madras score and 
GOS.
 
Table 4: Patient’s prognosis (Comparison of MHIPS and 
GCS)

Prognosis
≥15
Frequency (%)

Madras score

P-value13-14 ≤12
Frequen-
cy (%)

Frequen-
cy (%)

Good

Complete 
recovery 67 (87%) 0 0

<0.05

Partial 
disability 9 (11.7%) 2 (20%) 0

Poor

Severe 
disability 1 (1.3%) 4 (40%) 1 (3.3%)

Vegeta-
tive state 0 2 (20%) 3 (10%)

Death Expired 0 2 (20%) 26 
(86.7%)

Total 77 (100%) 10 (100%) 30 (100%)
 
Table 5: Patient’s prognosis based on other important 
factors

Prognosis
P-val-
uePatient char-

acteristics
Com-
plete 
recovery

Partial 
disabil-
ity

Severe 
disabil-
ity

Vege-
tative 
state

Death Total

Age 
(years/
old)

<15 9 (90%) 0 0 0 1 (10%) 10 
(100%)

<0.0515-45 51 
(58.6%) 7 (8%) 6 

(6.9%) 5 (5.7%) 8 
(20.7%)

87 
(100%)

>45 7 (35%) 4 (20%) 0 0 9 (45%) 20 
(100%)

Intra-
Cranial 
inju-
ries

ICH 4 
(17.4%) 3 (13%) 0 3 (13%) 13 

(56.5%)
23 
(100%) <0.001

SDH 7 
(29.2%)

4 
(16.7%)

1 
(4.2%)

3 
(12.5%)

9 
(37.5%)

24 
(100%) >0.05

EDH 5 
(31.3%)

3 
(18.8%)

3 
(18.8%) 1 (6.3%) 4 (25%) 16 

(100%) >0.05

SAH 4 
(26.7%) 3 (20%) 1 

(6.7%) 0 7 
(46.7%)

15 
(100%) >0.05

Diffuse 
brain 
inju-
ries

Brain 
ede-
ma

10 (40%) 2 (8%) 2 (8%) 1(4%) 10 
(40%)

25 
(100%) >0.05

DAI 0 1 
(8.3%)

1 
(8.3%) 3 (25%) 7 

(58.3%)
12 
(100%) <0.05

Skull fractures 28 
(48.2%)

6 
(10.3%)

4 
(6.9%) 5 (8.6%) 15 

(25.8%)
58 
(100%) <0.05

Pneumoceph-
alous

10 
(47.6%)

2 
(9.5%)

1 
(4.8%)

3 
(14.3%)

5 
(23.8%)

21 
(100%) >0.05

Contusion 16 
(36.4%)

5 
(11.4%)

3 
(6.8%) 2 (4.5%) 18 

(40.9%)
44 
(100%) <0.05

 
Table 6: Prediction power, sensitivity and specificity of 
MHIPS

Prognosis
Prediction 
power of 
Madras score

Sensitivity Specificity

Good 97.4% 97% 97%
Poor 92.3% 55% 96%
Death 95% 93% 96%

DISCUSSION
In this descriptive analytical study we aimed to investigate the pre-
dictive power of MHIPS in determining prognosis of head trauma 
patients. Most patients were male (83.8%), in the age range of 15-45 
years/old (74.37%). 

In a similar study by Izadi et al,12 the highest incidence of traumatic 
brain injuries was seen among males, active  and young communities 
(16-30 years old). The reason could be performing more risky behav-
iors in this group of patients. 

Our study showed a significant statistical difference when Comparing 
patient’s prognosis with their age ranges (p value <0.05).  Young pa-
tients (less than 15 years/old) had the maximum recovery rate (45%) 
and only 10% of them had died. In contrast, patients older than 45 
years/old had the highest mortality and the lowest recovery rates (45 
and 7% respectively). 

Reviewing literature shows that age is a powerful predictor of out-
come in trauma. In Gan’s study comparison of elderly and non-elderly 
people in terms of mortality, declared significant statistical differenc-
es.13 Reasons for this could be the aging process, systemic diseases 
and comorbidities.

According to our results, 61 patients (52.1%) had intracranial injuries 
with the most common type being SDH 24%. Generally 37.7% of 
patients had died of intracranial injuries. A significant statistical cor-
relation was observed between intracranial lesions and prognosis of 
patients (p value <0.05). Patients with ICH had the highest mortality 
rate among patients with intracranial injuries (56.5%).

Many studies have also identified intracranial injuries as an effective 
prognostic factor (14-16). Kemal et al reported that the mortality and 
recovery rates of patients with SDH were about 60% and 38% respec-
tively.17 The obtained results in our study didn’t support Kemal con-
clusion. SDH didn’t lead to the same high death rate in our study. It 
was may be due to the surgical intervention in this specific group of 
patients. 

In this study, MHIPS had a good prediction power with desirable sen-
sitivity and specificity. Many predictive models have been designed. 
Most of these models have good predictive power, but they may not 
be suitable for routine clinical assessment in the ED. For example, 
they may use parameters such as intracranial pressure measurement 
or evoked potentials, which are not readily and simply accessible in 
many centers. In addition, some models are based on many complex 
mathematical computations, which are time consuming; hence a sim-
ple predictive model may be needed with high diagnostic value that 
can be more applicable in clinical setting. MHIPS is based on clinical 
factors that are available and measurable and it has a high diagnostic 
value. 

Conclusions:
Current data indicate that, MHIPS has the ability to determine pa-
tient’s prognosis in head trauma with high sensitivity and specificity. 
Thus, it is suggested that a scale like MHIPS should be designed for 
emergency medical centers in order to determine prognosis in the 
most accurate way. This scoring system can help physicians to triage 
head trauma patients in an appropriate way. 

References: 
1.  Joosse P, Smit G, Arendshorst RJ, Soedarmo S, Ponsen KJ, Goslings JC. Outcome and 

prognostic factors of traumatic brain injury: a prospective evaluation in a Jakarta Uni-

versity hospital. Journal of Clinical Neuroscience. 2009;16(7):925-8.

2.  Hukkelhoven CWPM, Rampen AJJ, Maas AIR, Farace E, Habbema JDF, Marmarou A, et 

al. Some prognostic models for traumatic brain injury were not valid. Journal of Clinical 

Epidemiology. 2006;59(2):132-43.

3.  Nissen JJ, Jones PA, Signorini DF, Murray LS, Teasdale GM, Miller JD. Glasgow head inju-

ry outcome prediction program: an independent assessment. J Neurol Neurosurg Psy-

chiatry. 1999;67(6):796-9.

4.  Ramesh VG, Thirumaran KP, Raja MC. A new scale for prognostication in head injury. J 

Clin Neurosci. 2008;15(10):1110-3; discussion 3-4.

5.  Chaiyut Thanapaisal NW, O-Tur Sae Seow, et al. Outcome of In-Patient Trauma 

Cases: Accident and Emergency Unit, Khon Kaen University. J Med Assoc Thai 

2005;88(11):1540-4.

6.  Chardoli M R-MV. Analysis of trauma outcome at a university hospital in Zahedan, Iran 



GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS  X 26 

Volume-5, Issue-12, December- 2016 • ISSN No 2277 - 8160          IF : 3.62 | IC Value 80.26

using the TRISS method. Ease Afr Med J. 2006;83(8):440-2.

7.  Haukoos JS GM, Rabon RE, Gravitz CS, Green SM. Validation of the Simplified Mo-

tor Score for the prediction of brain injury outcomes after trauma. Ann Emerg Med. 

2007;50(1):18-24.

8.  Amini Shahram SMM, Roudbari Masoud Comparison of APACHE II, Adjusted APACHE 

II and TRISS Scores in Predicting Mortality Rate in Head Trauma Patients Admitted to 

ICU at Khatam-al-Anbia Hospital of Zahedan. Zahedan Journal of Research in Medical 

Sciences. 2009;11(3):25-31.

9.  Rahimzadeh P TZ, et al. Estimation of mortality rate of patients in surgical intensive 

care unit of Hazrat-Rasul hospital of Tehran using the APACHE II standard disease sever-

ity scoring system. Hakim Research Journal 2008;11(1):22-8.

10.  Park SK CH, Kim DW, Im TH, Hong HJ, Yi HJ. Acute Physiology and Chronic Health Evalu-

ation II and Simplified Acute Physiology Score II in predicting hospital mortality of neu-

rosurgical intensive care unit patients. J Korean Med Sci. 2009;24(3):420-6.

11.  Wilson JT, Pettigrew LE, Teasdale GM. Structured interviews for the Glasgow Outcome 

Scale and the extended Glasgow Outcome Scale: guidelines for their use. J Neurotrau-

ma. 1998;15(8):573-85.

12.  Izadi avanji F FS,  MAN. Outcome of factors related to traumatic brain injuries among 

the patients hospitalized in intensive care unit Journal of Kashan University of Medical 

Sciences. 2010;14(2):112-9.

13.  Gan BK LJ, Ng IH. Outcome of moderate and severe Traumatic brain injuries amongst 

the elderly in singapore. Ann Acad Med Singapore 2004;33(1):63-7.

14.  Jean A. Langlois WR-B. Traumatic Brain Injury in the United States: Emergency Depart-

ment Visits, Hospitalizations and Deaths. Division of Injury and Disability Outcomes and 

Programs National Center for Injury Prevention and Control, Centers for Disease Control 

and Prevention, Department of Health and Human Services. 2010.

15.  William G. Heegaard MHB. Head injury. In: Marx JA, editor. Rosen’s emergency medicine 

1: ELSEVIER; 2014. p. 339-67.

16.  Caroli M, Locatelli M, Campanella R, Balbi S, Martinelli F, Arienta C. Multiple intracranial 

lesions in head injury: clinical considerations, prognostic factors, management, and re-

sults in 95 patients. Surg Neurol. 2001;56(2):82-8.

17.  R. Kemal Koç HA, I. Suat Öktem, Mehmet Meral, Ahmet Menkü. Acute subdural hemato-

ma: Outcome and outcome prediction. Neurosurgical Review. 1997;20(4):239-44.


