





























limitations were regularly expressed by users during
that period.

By the end of the evaluation period (August 1980),
user acceptance of the system as an effective clinical
tool had become general, and the system was being
routinely relied on by the staff both for the monitor-
ing of ECG’s in the cCcuU and for the retrospective
review of the status of selected patients. Never-
theless, as is illustrated by Table 1, no significant
reduction in false-alarm rates had actually been
achieved.

Interestingly, throughout the entire data collection
period, clinical users generally seemed to feel that the
system was producing fewer and fewer ‘‘false-alarm
problems’’ as successive revisions were introduced. It
would appear that the subjectively perceived level of
‘‘false-alarm harassment’’ was being reduced even
though, as demonstrated by the resulting alarm data,
the false-alarm rate for the overall unit remained
relatively constant. Moreover, clinical personnel who
were closely involved with the system application and
data collection process over the entire period were
generally unaware that a sharp increase in the
number of true alarms had, in fact, occurred.

On the other hand, a small but continuing reduc-
tion in the fraction of patients producing large
numbers of false alarms was identified during the
data analysis effort. These results, which are
presented in Table 2, appear to correlate with the
qualitative assessments of system utility provided by
the users; they suggest that acceptance of the ar-
rhythmia detection system as a regular adjunct of pa-
tient care became more general after performance
was improved so that a large fraction of the false
alarms was being produced by only a very few iden-
tifiable patients. Observations at the central monitor
stations suggest that, once these conditions are
achieved, recurrent false alarms generally are of a
few types at most. Thus, observing and checking
them for validity by the monitor watch does not
materially interfere with the continued monitoring of
other patients. On the other hand, when the false
alarms are more generally distributed over all
monitored patients, the same total number of alarms
appears to be much less easily tolerated.

These observations also suggest strongly that the
fraction of patients producing large numbers of false
alarms, or some similar measure, may be a better pre-
dictor of system effectiveness in the clinical environ-
ment than the measures (e.g., fraction of beats cor-
rectly identified) currently in vogue with system de-
signers and suppliers.
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Table 2

PERCENTAGE OF PATIENTS WHO PRODUCE LARGE
NUMBERS OF FALSE ALARMS VERSUS SOFTWARE
REVISION NUMBER

Percentage of Patients Who
Exhibit an Average False-Alarm

Rate of
Revision Number >50per Day > 100 per Day

5 (prior to correction

of noise artifact

problem) 55 29
7 (after noise artifact

revision) 15 8
9 (start of perfor-

mance evaluation) 15 7

18 (end of perfor-
mance evaluation) 12 5
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