Major Trauma Outcome Study (MTOS)

In 1982, the American College of Surgeons Committee on Trauma began the ongoing Major Trauma Outcome Study (MTOS), a retrospective, multi-centre study of trauma epidemiology and outcomes. 

MTOS uses Trauma Score and Injury Severity Score Analysis (TRISS) methodology to estimate the probability of survival, or P(s), for a given trauma patient. P(s) is derived according to the formula: P(s) = 1/(1 + e-b), where e is a constant (approximately 2.718282) and b = b0 + b1(RTS) + b2(ISS) +b3(age factor). The b coefficients are derived by regression analysis from the MTOS database (Figure 8).

Figure 8. Coefficients from major trauma outcome study database.
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The P(s) values range from zero (survival not expected) to 1.000 for a patient with a 100% expectation of survival. Each patient’s values can be plotted on a graph with ISS and RTS axes (Figure 9) The sloping line represents patients with a probability of survival of 50%; these PRE charts (from PREliminary) are provided for those with blunt vs. penetrating injury and for those above vs. below 55 years of age. Survivors whose coordinates are above the P(s)50 isobar and non-survivors below the P(s)50 isobar are considered atypical (statistically unexpected) and such cases are suitable for focused audit.

In addition to analysing individual patient outcomes, TRISS allows comparison of a study population with the huge MTOS database. The ‘Z-statistic’ identifies if study group outcomes are significantly different from expected outcomes as predicted from MTOS. Z is the ratio: (A – E)/S, where A = actual number of survivors, E = expected number of survivors, and S = scale factor that accounts for statistical variation. Z may be positive or negative, depending on whether the survival rate is greater or less than predicted by TRISS. Absolute values of Z >1.96 or <-0.96 are statistically significant (P<0.05).

The so-called M-statistic is an injury severity match allowing comparison of the range of injury severity in the sample population with that of the main database (i.e. the baseline group). The closer M is to 1, the better the match, the greater the disparity, the more biased Z will be. This bias can be misleading, for example, an institution with a large number of patients with low-severity injuries can falsely appear to provide a better standard of care than another institution that treats a higher number of more severely injured patients.

The ‘W-statistic’ calculates the actual numbers of survivors greater (or fewer) than predicted by MTOS, per 100 trauma patients treated. The Relative Outcome Score (ROS) can be used to compare W-values against a ‘perfect outcome’ of 100% survival. The ROS may then be used to monitor improvements in trauma care delivery over time.

TRISS has been used in numerous studies. Its value as a predictor of survival or death has been shown to be from 75-90% as good as a perfect index, depending on the patient data set used.

