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Background

Recent quality assurance and prevention initiatives
call for detailed trauma outcomes statistics and
comparisons.

However there is no standard method to compare
trauma outcomes between or across States or
Regions.

There is a need for injury data to be organized in a
manner amenable to outcomes assessment.

Objective

To create a tool by which injury outcomes can be
effectively compared across States, Regions or
even different countries.

Barrel Matrix- An Epidemiological Tool

The Barell Matrix (BM), commonly used in Europe
and Israel organizes injury data by tabulating the
frequency of different nature of injuries (fracture,
blood vessel laceration etc.) by body region. Below
is an example of how the BM organizes injury data:

Number of injuries tabulated by
Body Regions and Nature of Injury

Region Major
Body Specific Internal Vessel
Region Fracture Organ* Injury

Head
Chest
Abdomen

Methods

POPULATION:

2004 National Inpatients Sample (NIS)
Largest all-payer inpatient care database in the
US; contains inpatient data on approximately
20% of US hospital discharges
Single or multiple trauma injuries with a primary
injury diagnosis
First three injury diagnoses per patient included in
the analysis

INCLUSION CRITERIA:

NIS cases with primary diagnosis E code in the
range of injuries (E800-E959) including (E380.12,
363.31, 370.24, 371.82, 388.11) excluding late
effects of injury (E905-909), foreign bodies (E930-
939), and complications (E958).

BARELL MATRIX CONSTRUCTED:

A 35 row by 12 column BM was constructed
resulting in 420 cells.

Each row represents a different body and each
column represents a specific nature of injury.

SURVIVAL RISK RATIO CALCULATED:

After tabulating Injury frequency we then tabulated
the number of patients who died in each cell, row,
column and body region of the Barrel Matrix.

In order to evaluate trauma outcomes we then
calculatied Survival Risk Ratio’s (SRR'’s) for each
BM cell:

SRR = # of Survivors
# with Injury

RES IS

324,186 patients accounted for 483,403 injuries that

required hospitalization.

8,258 patients died from their injuries, resulting in a

mortality rate of 2.55%.

Survival Risk Ratios (SRR’s) for Specific Body
Regions by Nature of Injury:

Patients with injuries including a major abdominal blood
vessel have a lower SRR (0.77) compared to patients with
an injury including a chest fracture (0.97)

COMPREHENSIVE BODY REGION SRR’'S
By grouping rows, comprehensive body region SRR’s
were also calculated:

C Body Region % Frequency of Injury

8.1
19.93
49.46

Conclusions

Utilizing the Barell Matrix, we calculated injury
statistics in terms of SRR’s for statistical
presentation of multiple-injuries.

Derivation of SRR’s add practical value to the
strongly epidemiologically oriented BM.

Cell specific SRR’s of the Barell Matrix represent
precise survival risk for injuries of an exact body
region and nature.

These SRRs can be utilized as a benchmarking
tool to compare trauma centers and systems
within the US and internationally, an important first
step towards advancement of trauma systems
quality improvement programs.
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