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Letter to the Editor

Life expectancy after traumatic brain injury

To the Editor:
In their recent study, Harrison-Felix et al. [1] re-

ported on long-term mortality after traumatic brain in-
jury rehabilitation. They related mortality to the sever-
ity of disability at inpatient rehabilitation discharge, as
measured by the Disability Rating Scale (DRS) of Rap-
paport et al. [2] As would be expected, their data show
a clear trend: the more severe the disability the greater
the mortality.

The authors estimated an average reduction of 7
years in life expectancy. We note that the data can also
be used to estimate age-, sex- and DRS-specific esti-
mates of life expectancy. An outline of the methodol-
ogy follows:

1. After some additional standard Cox proportional
hazards modeling of the data,we adopted a simple
model with linear terms for age and DRS.

2. The estimated risk ratio for DRS was 1.126, indi-
cating that the mortality risk increases by 12.6%
for each increase of 1.0 on the DRS scale.

3. If we assume that a person with no disability
(DRS= 0) is subject only to general population
mortality rates, the estimated mortality rate for a
subject with DRS= k is the general population
rate times 1.126 raised to the kth power.

4. We then applied this rate to a subject of age 42+
5 = 47 years; 42 years is the mean age during the
study period and the 5 years is an adjustment that
recognizes the large variability around that age
(for a discussion of this point, see Singer [3]).

5. To estimate mortality rates at other ages, as re-
quired in the construction of a life table, we
used methods discussed by Anderson [4]; almost
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equivalently, one could use those suggested by
Strauss et al. [5] These methods give more ac-
curate results than if one assumes that either the
excess death rate or the relative risk is constant
over all ages.

6. Finally, we used the resulting mortality rates at
all ages to construct a life table, from which the
life expectancy and other estimates of interest are
immediately available.

For example,we calculated life expectancy using this
model for a 30 year-old male with DRS= 5 (“moderate
disability”) or DRS= 19 (“extremely severe”). When
DRS= 5, there is an estimated 4-year reduction in life
expectancy. However, when DRS= 19 the estimated
life expectancy is only 22 years, or 50% of normal.
Because of small sample sizes above a DRS score of
19 in the original study, extrapolation of these results
to scores above 19 should be viewed with caution.

It is to be expected that the methodology will be re-
fined and improved in future years as more data become
available. Nevertheless, the above is based on standard
methods and, to the extent that disability measures can
be compared, gives results similar to those based on the
California traumatic brain injury data [6,7].
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