
Letters to the Editor

Statistics and
Meaningful Infection
Rates

To the Editor:
In recommending adoption of

more sophisticated measures to
describe the frequency and pat-
tern of adverse events, Gaynes, et
all suggest stratified incidence den-
sity rates (e.g., infections per thou-
sand device days). Failure to apply
tests for statistical significance to
descriptive data have been a com-
mon weakness in hospital infec-
tion surveillance and quality
assurance programs.2 Moving
from cumulative incidence rates,
to which binomial or Poisson prob-
abilities can be applied,3  to inci-
dence densities introduces the
complications of ratio estimators,
censored data, and selecting appro-
priate expressions for duration of
risk. The price of more meaningful
rates will be more complex analy-
sis of their meaning.

Some authors have applied
catalytic models4 to express the
relationship between incidence den-
sity and cumulative incidence.5g
However, this assumes a constant
hazard function throughout the
duration of risk. Further, should
the duration of risk be expressed
as the total number of device days,
the number of days until diagnosis
of device-associated infection, or
the number of days until diagnosis
minus an incubation period?‘O  Sur-
vival analysis methods that com-
pensate for censored data, such as
the Kaplan-Meier product limit

method and others, may be more
meaningful than simply plotting
device-associated device-day infec-
tion rates.”

These sophisticated meas-
ures are valuable and will undoubt-
edly advance hospital epidemiol-
ogy beyond present limitation, but
they do beg for computer support
and advanced levels of analytic
expertise. Because less than one-
third of infection surveillance pro-
grams have such support, it is
likely that simple screening meth-
ods will be required so that techni-
cally demanding methods may be
reserved for use when suspicions
are aroused. I hope that the
authors will be invited to continue
their report in order to help us
understand the analytic methods
most appropriate to the descrip-
tive measures recommended.

David Birnbaum, MPH
Applied Epidemiology

Sidney, British Columbia
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The authors reply.

We are in full agreement with
Mr. Bimbaum that moving from
cumulative incidence rates to inci-
dence densities introduces compli-
cations. In particular, interhospital
comparison of device-associated,
device-day infection rates in inten-
sive care units or high-risk nurser-
ies, as we recently recommended,’
assumes the per-day risk of infec-
tion is constant throughout the
duration of the device. Several stud-
ies have indicated that this may
not be the case.2,3  Therefore, the
answer to the question Mr.
Birnbaum poses is presently
unknown. For practical collection
of data, hospitals in the NNIS sys-
tem use the total number of device
days in the intensive care unit or
high-risk nursery as a proxy for
duration of risk.

A prospective surveillance
study is the best mechanism by
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