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INTRODUCTION

ABSTRACT

Background: Trauma scoring systems, such as the Trauma and Injury
Severity Score (TRISS), integrate physiological, anatomical, and age-related
factors to quantify the severity of injury and predict patient outcomes. TRISS
provides a standardised framework for trauma care, facilitating accurate
prognostication. This study aimed to evaluate the effectiveness of TRISS in
predicting mortality and morbidity outcomes in multiple trauma patients and
compare its predictive accuracy with that of ISS and RTS.

Materials and Methods: This longitudinal observational study included 100
patients with multiple traumas at Thiruvarur Medical College and Hospital
over one year. The data collected included patient demographics, injury
characteristics, RTS and ISS scores, initial and subsequent TRISS scores, and
clinical outcomes (mortality, ICU admission, surgical intervention, and
hospital stay duration).

Results: Males predominated (60%), and the most affected age group was 41—
50 years (22%). Blunt injuries were the most common, primarily caused by
road traffic accidents (64%), and affected the extremities (55%), abdomen
(56%), and head (52%). The ICU admission rate was 30%, and mortality
occurred in 13% of the patients. The mean ISS was significantly higher in
fatalities (40.08) than in survivors (6.34, P < 0.001). ROC analysis
demonstrated high predictive accuracy for all scoring systems, with AUC
values of 1.00 for ISS and TRISS and 0.95 for RTS. An ISS cutoff of 27.5 and
a TRISS cutoff of 82.5 demonstrated perfect discrimination for mortality
prediction.

Conclusion: This study validated the high accuracy of the TRISS in predicting
trauma outcomes, showing strong correlations with ISS and RTS scores. These
findings reinforce the value of the TRISS in guiding trauma care decisions,
although periodic recalibration is necessary to adapt to evolving trauma
management practices.

Keywords: Trauma and Injury Severity Score (TRISS), Injury Severity Score
(ISS), Revised Trauma Score (RTS), Trauma severity assessment, Mortality
prediction, ROC curve analysis.

populations and is the leading cause of mortality in
people aged < 40 years.[>3] India ranks fourth in the
world for road traffic accidents, with fatality rates

Traumatic damage is defined as the physical harm
caused by contact with external forces that surpass
the body's ability to endure them.[!l Trauma is a
major global health concern and a primary cause of
morbidity and death. It mostly affects younger

among severely injured patients ranging from 7% to
45%.4 These differences in mortality may represent
differences in treatment results or may be affected
by variables such as injury severity and age. Given
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the heterogeneity of prognostic markers, a technique
that accounts for these disparities when assessing
trauma outcomes is required.”

Trauma evaluations are used to assess the severity
of injuries and convert the complexity of trauma
into numerical values. These scores allow doctors to
uniformly describe injury severity.'¥) Quantitative
assessment of injury severity is critical for research,
patient  outcome  evaluation, care  quality
improvement, and the implementation of effective
preventative programs. Trauma research has
primarily focused on establishing trauma severity
indices. Approximately 50 grading systems are
available for categorizing trauma patients,
illustrating both the need for such tools and
difficulties in designing a generally applicable
system.”]

The Trauma and Injury Severity Score (TRISS),
first used in 1981, is a composite score that
combines the Revised Trauma Score (RTS), Injury
Severity Score (ISS), and patient age. A study
showed that integrating physiological and
anatomical parameters with age is a strong predictor
of outcomes in patients with trauma. They created
the TRISS by combining trauma and injury severity
ratings with age to create a new index that improved
the prediction accuracy of trauma prognosis.[’-1%
Trauma scoring systems may be anatomical (ISS),
physiological (RTS), or combined. Physiological
scores are frequently recorded at the initial clinical
assessment, while anatomical values are calculated
following stabilisation. The technique enables better
classification of trauma casualties. Combined
scores, both anatomical and physiological, can be
used for predicting patient outcomes. The TRISS of
the Major Trauma Outcome Study (MTOS) of the
United States integrates the ISS and RTS to predict
the prognosis of multiple injured patients.11 In
India, there is not much evidence on the application
of various trauma scoring systems, including
TRISS, to predict outcomes of patients.!!!!!

Aim

This study aimed to evaluate the effectiveness of the
TRISS in predicting mortality and morbidity
outcomes, including the need for intensive care unit
(ICU) admission and surgical intervention, among
multiple trauma patients at a tertiary care centre.

MATERIALS AND METHODS

This longitudinal observational study included 100
patients admitted with multiple traumas at the TAEI
ward of Thiruvarur Medical College and Hospital
from December 2022 to December 2023. The study
was approved by the Institutional Human Ethics
Committee, and informed consent was obtained
from all participants before enrolment.

Inclusion Criteria

Patients of any sex aged > 12 years who were
admitted with multiple traumas were included in the
study.

Exclusion Criteria

Patients who left against medical advice, declined to
participate or had isolated injuries were excluded
from the study.

The patients were enrolled prospectively, and their
information was obtained on a standardised case
record form covering demographic information,
trauma characteristics, severity scores, and clinical
results of the patients. Demographic information
consisted of age and gender. The trauma variables
consisted of the nature, mechanism, and area of
injury.

The physiological and clinical parameters at the
time of admission were the Glasgow Coma Scale
(GCS), ISS, RTS, and TRISS, which were revisited
as and when required throughout hospitalization.
Apart from that, vital parameters such as systolic
and diastolic blood pressure, heart rate, respiratory
rate, and oxygen saturation (SpO:) were taken at
admission.

Outcomes measured in the patients were mortality,
admission to ICU, requirement of surgical
intervention, and hospital stay.

Statistical Analysis

Information was entered into MS Excel and was
analysed by SPSS version 16. Descriptive statistics
were employed to present the information.
Categorical data are represented as numbers and
percentages, and continuous data are given as mean
+ standard deviation (SD) or median (range), where
appropriate.

To compare the predictive validity of the ISS, RTS,
and TRISS with mortality, receiver operating
characteristic  (ROC)  curve  analysis and
computation of the area under the curve (AUC) with
95% confidence intervals (CIs) was undertaken.
Additionally, the sensitivity, specificity, positive
predictive value (PPV), and negative predictive
value (NPV) were estimated for each scoring
system.

For statistical comparisons, intergroup analyses
were conducted using the Student’s t-test or Mann-
Whitney U test for continuous variables and the chi-
square test for categorical variables. Statistical
significance was set at P-value < 0.05.

RESULTS

The majority of trauma patients were aged 41-50
years (22%). This was followed by 21% of patients
aged 21-30 years and 20% aged 31-40 years. The
gender distribution showed that 60% of the patients
were male and 40% were female. Road traffic
accidents (RTA) were the predominant cause,
involving 64 patients, and falls were the second
most common cause (22 patients). The majority of
injuries were blunt, affecting 87 patients, and
penetrating injuries were less common (13 patients).
Injuries to the extremities and abdomen were the
most prevalent, affecting 55 and 56 patients,
respectively. Head injuries were also common,
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involving 52 patients. Chest trauma was slightly less
frequent, occurring in 37 patients. Thirty trauma
patients required admission to the Intensive Care

Unit (ICU), and most patients (70) did not require
ICU admission. A total of 87 patients survived their
traumatic events and 13 died (Table 1).

Table 1: Demographic and clinical characteristics of trauma

atients: age, gender, injury profile, and outcomes

No of patients Percentage
<20 5 5%
21-30 21 21%
31-40 20 20%
AGE 4150 22 22%
51-60 17 17%
>61 15 15%
Gender Fetnale o e
Male 60 60%
Assault 14 14%
Mode of injury Fall 22 22%
RTA 64 64%
. Blunt 87 87%
Nature of Injury Penetrating 13 13%
Abdomen 56 56%
. Chest 37 37%
Region of trauma Extremity 55 55%
Head 52 52%
. No 70 70%
ICU admission Yes 30 30%
. No 87 87%
Mortality Yes 13 13%

The mean GCS score was 9.83+2.72 and the mean
ISS score was 10.73+12.50. The RTS averaged
8.15£1.07 and the TRISS probability of survival
score averaged 84.73+12.65. Physical examination
findings on vital signs included a mean systolic
blood pressure (SBP) of 129.40+16.19 and diastolic
blood pressure (DBP)of 89.30+£13.05 within normal

limits. The heart rate averaged 88.52+7.38 bpm and
the respiratory rate (RR) was 16.73£5.54 bpm.
Specific injury scores were also calculated, with a
mean of 3.23+0.76 for head injury. Chest injuries
averaged 2.32+0.63, while abdominal trauma had a
mean of 1.52+1.16 (Table 2).

Table 2: Clinical and injury severity scores

Mean Standard Deviation
Head injury 3.23 0.76
Chest injury 2.32 0.63
Abdomen injury 1.52 1.16
SBP 129.40 16.19
DBP 89.30 13.05
HR 88.52 7.38
RR 16.73 5.54
GCS 9.83 2.72
ISS 10.73 12.50
RTS 8.15 1.07
TRISS 84.73 12.65

Patients who did not survive exhibited a
significantly higher mean ISS of 40.08+8.25
compared to survivors with a mean ISS of
6.34+4.56. RTS recorded a lower average of
6.51%0.85 versus 8.39+0.86 for the survivors. In the

TRISS, a combination of anatomical and
physiological assessments, the mean score was
88.93+3.74 for survivors compared with a
significantly lower score of 56.62+15.33 for non-
survivors (Table 3).

Table 3: Comparative analysis of injury and physiological scores by mortality outcome

Mortality Scores
ISS (Mean + SD) RTS (Mean = SD) TRISS (Mean + SD)
Yes 40.08 £ 8.25 6.51+0.85 56.62 +15.33
No 6.34 £4.56 8.39 £0.86 88.93+3.74

All 13 patients with an ISS > 27.50 succumbed to
their injuries, resulting in a 100% mortality rate
among severely injured patients. None of the
patients with ISS < 27.50 died, leading to a 0%
mortality rate in this category. The area under the

ROC curve (AUC) for ISS was 1.00, with a
sensitivity, specificity, PPV, NPV, and overall
accuracy of 100% (P < 0.0001) (Figure 1).

Regarding the RTS, a value > 7.35 was associated
with a low mortality rate, as only one of 79 patients
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in this group died (1.26% mortality). In contrast, an
RTS < 7.35 was associated with a significantly
higher mortality rate, with 12 of 21 patients
(57.14%) succumbing to their injuries. The AUC for
RTS was 0.95, with a sensitivity of 89.66%,
specificity of 92.32%, PPV of 98.73%, NPV of
57.14%, and an overall accuracy of 90% (P <
0.0001) (Figure 2).

For the TRISS, no patients with a TRISS > 82.50
died, with all 87 patients surviving (100%). All 13
patients with a TRISS < 82.50 died (100%
mortality). The AUC for TRISS was 1.00, with a
sensitivity, specificity, PPV, NPV, and accuracy all
at 100.00% (P < 0.0001) (Figure 3 and Table 4).

Table 4: Diagnostic performance of ISS, RTS, and TRISS in predicting mortality
Scores ISS RTS TRISS
Cut-off Value >27.50 <7.35 <82.50
. Yes (n) 13 12 13
Mortality No (n) 0 9 0
AUC 1 0.95 1
P-Value <0.0001 <0.0001 <0.0001
Sensitivity (%) 100 89.66 100
Specificity (%) 100 92.32 100
PPV (%) 100 98.73 100
NPV (%) 100 57.14 100
Accuracy (%) 100 90 100
ROC Curve
DISCUSSION
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Figure 1: ROC Curve Analysis of ISS
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Figure 2: ROC Curve Analysis of RTS
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Figure 3: ROC Curve Analysis of TRISS

In this study, we evaluated the TRISS as a
predictive tool for multiple trauma cases in terms of
mortality, ICU admission, and surgical intervention.
An AUC of 1.00 for the TRISS indicated excellent
discrimination between survivors and non-survivors.
This aligns with the findings of Hoke et al. (2021),
who identified TRISS as the best-performing score
for predicting mortality in trauma patients, with an
AUC of 0.93. Hoke et al. reviewed several trauma
scoring systems, concluding that while all offer
predictive value, TRISS remained the most accurate
for mortality outcomes. These findings support
TRISS as a strong predictor in trauma care,
particularly for estimating survival probability.['*]
Jeong et al. (2022) further indicated that TRISS
scores of the favourable and unfavourable outcome
groups differed significantly, as they were 71.02 and
48.05, respectively. It was also identified in our
research that the TRISS score significantly differed
between survivors and non-survivors. This
concordance highlights TRISS's efficiency in
forecasting results for polytrauma patients as well as
in subcategories of traumatic brain injury.[**’
Indurkar et al. (2023) identified TRISS as being
very sensitive (94.7%) and specific (76.6%) in
predicting trauma mortality, in agreement with our
result of 100% sensitivity and specificity. Their
research indicated that TRISS is a suitable model for
the prediction of patient outcomes and a valuable
tool for trauma management in emergencies.!'®)
Deshmukh et al. (2012) found a mortality rate of
33.3% in Pune, India, which was much higher than
the TRISS prediction (15.7%). Our results indicate
that TRISS works best in well-equipped settings but
might require recalibration for other healthcare
settings.[!”]

The literature has identified that TRISS is effective
in predicting ICU admission. Stewart et al. (2021)
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found that TRISS was extremely predictive of ICU
admission, with an AUC of 0.801, as opposed to
ISS's AUC of 0.811. TRISS scores were
significantly higher with longer ICU admission.18
Supporting these findings, Thanapaisal and Saksaen
(2012) reported that TRISS achieved good
sensitivity (25.9%) and specificity (98%) for
identifying trauma patients requiring ICU care,
suggesting it is valuable for triaging patients
requiring intensive care after severe trauma.!!]
Alam et al. (2021) found that TRISS, along with
other scoring systems, significantly predicted the
need for operative management in blunt trauma
cases. Their findings align with our study, where
patients with higher TRISS scores were more likely
to undergo surgery, reflecting TRISS's critical role
in managing abdominal trauma. 2%

Rogers et al. (2012) discussed the limitations of the
TRISS, reasoning that it has been outmoded given
the improvements in trauma care since the original
model's development. By analysing a large dataset
in Pennsylvania, they found a steady improvement
in outcomes, indicating that the TRISS model may
drift out of calibration. Rogers et al. called for an
update of the TRISS in contemporary practice. The
excellent sensitivity and specificity in our study
suggest that TRISS remains valid and powerful,
with good basic predictiveness despite advances in
trauma management./?!J

Schluter (2011) supported this by proposing a
revised TRISS model, whose main effects and two-
factor interaction terms increased the predictive
power. Schluter's revised model had higher AUCs
than the original TRISS model when applied to
several trauma patient subsets. This emphasizes that
continuous updating and recalibration will be
necessary as predictive models are applied to
diverse populations.??

Hoke et al. (2021) revealed that TRISS was
excellent in predicting mortality, whereas NISS
outperformed it in predicting ICU admission, with
an AUC of 0.81. This indicates that although TRISS
provides a comprehensive survival probability
analysis, it is less effective in predicting other
crucial trauma outcomes, such as ICU needs. It
suggests that combining TRISS with other scoring
systems  could enhance trauma  patient
management.!'4]

Singh et al. (2011) evaluated TRISS performance on
1,000 trauma patients and demonstrated a linear
increase in mortality rates with decreasing RTS.
This aligns with our findings of significantly low
RTS scores in the non-survivor group, supporting
the concept of combining anatomical and
physiological measures for an accurate prediction.
The findings support Singh et al. (2011) that
declining RTS and rising ISS indicate a poor
prognosis, as confirmed by our results.?3]

Orhon et al. (2014) reported that TRISS was an
excellent predictor of mortality but less effective in
determining the ICU length of stay or mechanical
ventilation needs. Our study found similar

limitations, indicating that while effective for
mortality prediction, TRISS might be complemented
by other scores for predicting resource needs like
ICU admission or hospital stay length.?4

Our study found that the TRISS is a valuable and
accurate tool for predicting mortality in patients
with multiple traumas. However, its limitations are
evident when used in different settings without
proper adjustments. Many studies have noted the
need to recalibrate the TRISS, especially in places
with different healthcare resources. Newer models
and updates to TRISS have shown better predictive
performance, suggesting that adding variables, such
as the GCS and including interactions between
factors, could improve outcome prediction. TRISS
remains essential in trauma care; however, it is
important to keep updating and adapting it locally to
ensure that it works well for diverse trauma patient
groups.

CONCLUSION

Our study reinforces the utility of the TRISS in
accurately predicting trauma patient outcomes,
demonstrating strong correlations with the ISS,
RTS, and patient mortality and morbidity.
Demographic analysis revealed a predominance of
trauma in males and specific age groups, with road
traffic accidents and blunt trauma being the leading
causes. Identifying these at-risk groups is essential
for guiding prevention strategies and optimising
resource allocation. TRISS, ISS, and RTS provided
highly reliable predictions of patient outcomes, with
ISS and TRISS achieving perfect predictive values
for the AUC, sensitivity, specificity, and other
statistical measures. The discrepancies between the
predicted and actual outcomes in severe cases
highlight the effectiveness of these scoring systems
in identifying high-risk patients and guiding
intensive interventions. Our findings support the
continued use of TRISS but emphasise the need for
periodic recalibration to reflect advancements in
trauma care and evolving patient demographics,
ensuring its continued relevance in trauma
management.

REFERENCES

1. Haddon W Jr. Advances in the epidemiology of injuries as a
basis for public policy. Public Health Rep 1980; 95:411-21.
https://pme.ncbi.nlm.nih.gov/articles/PMC1422748/

2. Alexander W. Trauma: The unrecognized epidemic.
Anesthesiol  Clin  North  Am 1996; 14:1-10.
https://doi.org/10.1016/S0889-8537(05)70386-2

3. Heyworth J, Shepherd J, Timoney N. Trauma services in a
district general hospital. BMJ 1990; 300:876-7.
https://doi.org/10.1136/bm;j.300.6728.876-c

4. Baxt WG, Moody P. The differential survival of trauma
patients. J Trauma 1987; 27:602-6.
https://doi.org/10.1097/00005373-198706000-00003.

5. Bouillon B, Lefering R, Vorweg M, Tiling T, Neugebauer
E, Troidl H. Trauma score system. Cologne Validation
study. J Trauma 1997; 42:652-8.
https://doi.org/10.1097/00005373-199704000-00012.

282

International Journal of Medicine and Public Health, Vol 15, Issue 3, July- September, 2025 (www.ijmedph.org)



10.

1.

12.

13.

14.

15.

Sammour T, Kahokehr A, Caldwell S, Hill AG. Venous
glucose and arterial lactate as biochemical predictors of
mortality in clinically severely injured trauma patients - A
comparison with ISS and TRISS. Injury 2009;40:104-8.
https://doi.org/10.1016/j.injury.2008.07.032

Champion HR, Sacco WJ, Carnazzo AJ, Copes W, Fouty
WIJ. Trauma score. Crit Care Med 1981;9:672-6.
https://doi.org/10.1097/00003246-198109000-00015.

Boyd CR, Tolson MA, Copes WS. Evaluating trauma care:
the TRISS method. Trauma Score and the Injury Severity
Score. J Trauma 1987;27:370-8.
https://pubmed.ncbi.nlm.nih.gov/3106646/

Gennarelli TA, Wodzin E. AIS 2005: a contemporary injury
scale. Injury 2006;37:1083-91.
https://doi.org/10.1016/j.injury.2006.07.009.

Champion HR, Sacco WIJ, Hannan DS, Lepper RL,
Atzinger ES, Copes WS, et al. Assessment of injury
severity: the triage index. Crit Care Med 1980; 8:201-8.
https://doi.org/10.1097/00003246-198004000-00001.
Champion HR, Copes WS, Sacco WJ, Lawnick MM, Keast
SL, Bain LW Jr, et al. The Major Trauma Outcome Study:
establishing national norms for trauma care. J Trauma 1990;
30:1356-65. https://pubmed.ncbi.nlm.nih.gov/2231804/
Gaikwad U, Wasnik N, Saxena D, Akhtar M. Assessment
of trauma and injury severity score model for survival of
trauma patients: a single center experience. Int Surg J 2018;
5:2550-3.
https://www.ijsurgery.com/index.php/isj/article/view/3005
Alam A, Gupta A, Gupta N, Yelamanchi R, Bansal L,
Durga C. Evaluation of ISS, RTS, CASS and TRISS
scoring systems for predicting outcomes of blunt trauma
abdomen. Pol PrzeglChir 2021;93:9-15.
https://doi.org/10.5604/01.3001.0014.7394.

Hoke MH, Usul E, Ozkan S. Comparison of Trauma
Severity Scores (ISS, NISS, RTS, BIG Score, and TRISS)
in Multiple Trauma Patients. J Trauma Nurs 2021;28:100—
6. https://doi.org/10.1097/JTN.0000000000000567.

Jeong T, Choi DH, Kim W. The Relationship Between
Trauma Scoring Systems and Outcomes in Patients With
Severe Traumatic Brain Injury. Korean J Neurotrauma
2022;18:169-77. https://doi.org/10.13004/kjnt.2022.18.e54.
Indurkar SK, Ghormade PS, Akhade S, Sarma B. Use of the
Trauma and Injury Severity Score (TRISS) as a Predictor of

17.

18.

19.

20.

21.

22.

23.

24.

Patient Outcome in Cases of Trauma Presenting in the
Trauma and Emergency Department of a Tertiary Care
Institute. Cureus 2023;15.
https://doi.org/10.7759/cureus.40410.

Deshmukh VU, Ketkar M, Bharucha E. Analysis of Trauma
Outcome Using the TRISS Method at a Tertiary Care
Centre in Pune. Indian J Surg 2012;74:440-4.
https://doi.org/10.1007/s12262-011-0404-5.

Stewart N, MacConchie JG, Castillo R, Thomas PG,
Cipolla J, Stawicki SP. Beyond Mortality: Does Trauma-
related Injury Severity Score Predict Complications or
Lengths of Stay Using a Large Administrative Dataset. J
Emerg Trauma Shock. 2021;14(3):143-147.
https://doi.org/10.4103/JETS.JETS 125 20.

Thanapaisal C, Saksaen P. A comparison of the Acute
Physiology and Chronic Health Evaluation (APACHE) II
score and the Trauma-Injury Severity Score (TRISS) for
outcome assessment in Srinagarind Intensive Care Unit
trauma patients. J Med Assoc Thai. 2012;95 Suppl 11:S25-
33. https://pubmed.ncbi.nlm.nih.gov/23961616/

Alam A, Gupta A, Gupta N, Yelamanchi R, Bansal L,
Durga C. Evaluation of ISS, RTS, CASS and TRISS
scoring systems for predicting outcomes of blunt trauma
abdomen. Pol Przegl Chir 2021;93:9-15.
https://doi.org/10.5604/01.3001.0014.7394.

Rogers F, Osler T, Krasne MD, Rogers AT, Bradburn E,
Lee J, et al. Has TRISS become an anachronism? A
comparison of mortality between the National Trauma Data
Bank and Major Trauma Outcome Study databases. J
Trauma Acute Care Surg 2012;73.
https://doi.org/10.1097/TA.0b013e31825a7758.

Schluter P. The Trauma and Injury Severity Score (TRISS)
revised. Injury 2011;42 1:90-6.
https://doi.org/10.1016/j.injury.2010.08.040.

Singh JR, Gupta G, Garg R, Gupta A. Evaluation of trauma
and prediction of outcome using TRISS method. J Emerg
Trauma Shock 2011; 4:446-9.
https://doi.org/10.4103/0974-2700.86626.

Orhon R, Eren S, Karadayi S, Korkmaz I, Coskun A, Eren
M, et al. Comparison of trauma scores for predicting
mortality and morbidity on trauma patients. Ulus Travma
Ve Acil Cerrahi Derg Turk J Trauma Emerg Surg TITES
2014;20 4:258-64. https://doi.org/10.5505/tjtes.2014.22725.

283

International Journal of Medicine and Public Health, Vol 15, Issue 3, July- September, 2025 (www.ijmedph.org)



