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Telemetry monitoring is a limited resource. This quality improvement project describes a nurse-
managed telemetry discontinuation protocol aimed at stopping telemetry monitoring when it is no
longer indicated. After implementing the protocol, data were collected for 6 months and compared
with a preintervention time frame. There was a mean decrease in telemetry monitor usage and a
decreased likelihood of remaining on a telemetry monitor until discharge. A nurse-managed teleme-
try discontinuation protocol was effective in decreasing overmonitoring and ensuring telemetry
availability. Key words: alarm fatigue, alarms, cardiac monitoring, physiologic monitoring,
telemetry, telemetry discontinuation protocol
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TELEMETRY MONITORS on hospital units
sound alarms 24 hours a day, often

for nonactionable reasons that, nevertheless,
cause a considerable work burden for staff.
There are a substantial number of alarms per
monitored bed each day1-3 that siphon away
time and resources that might otherwise be
spent caring for patients. Overmonitoring has
become a significant problem that distracts
from clinical care and leads to desensitization
from clinically important alarms. In addition,
overmonitoring leads to unnecessary medical
interventions, increased health care costs, in-
creased unit noise, increased patient discom-
fort from being attached to monitoring equip-
ment, and delayed inpatient admissions.4-7 In
hospitals where telemetry monitoring is lim-
ited and patient demand outpaces available
resources, there must be an efficient and safe
way to assess when monitoring is unnecessary
and may be discontinued.
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The objective of this quality improvement
project was to develop and implement an ef-
ficient, safe method to discontinue telemetry
monitoring when it is no longer indicated.
Without initiation and discontinuation crite-
ria, patients remain unnecessarily monitored,
often for the duration of their hospitalization.
This objective was met by reviewing the liter-
ature and then developing and implementing
a nurse-managed telemetry discontinuation
protocol over a 6-month period on a non–
intensive care/non–intermediate care medical
unit. Using a pre-post study design, we report
on whether the protocol (1) reduces the pro-
portion of patients who remain on a telemetry
monitor until discharge, (2) reduces the total
number of hours patients remain on a teleme-
try monitor, (3) impacts clinically significant
events (ie, rapid response team [RRT]/code
calls) (4) decreases the quantity of alarms
per monitored bed, and (5) is acceptable
to nurses and physicians as a method for
discontinuing telemetry monitoring.

LITERATURE REVIEW

In 2004, the American Heart Association
(AHA) published ECG (electrocardiographic)
Monitoring Practice Standards for hospital set-
tings. A rating system devised by the Amer-
ican College of Cardiology Emergency Care
was used to describe monitoring recommen-
dations, which included 3 categories: class I
(cardiac monitoring is indicated in most, if
not all patients); class II (cardiac monitoring
may be of benefit in some patients but is not
considered essential for all patients); and class
III (cardiac monitoring is not indicated be-
cause a patient’s risk of serious event is low
and monitoring is not beneficial).8 Despite
availability of AHA practice standards, unnec-
essary monitoring continues today.6,9,10 The
most commonly reported misused diagnoses
with telemetry monitor orders were gastroin-
testinal bleeding, malignancy, sepsis, acute re-
nal failure, sickle cell, deep vein thrombosis,
chronic obstructive pulmonary disease, alco-
hol withdrawal, pneumonia, and cirrhosis.9

Studies have reported cost and time sav-

ings associated with limiting telemetry use
while maintaining and potentially increasing
patient safety.11-13 This can be done safely us-
ing proactive telemetry screening or through
the use of telemetry inclusion and exclusion
criteria/protocols.14-17

On the basis of our literature review, the
best available evidence indicates that teleme-
try monitoring is used beyond recommended
time frames, and proactive screening us-
ing a nurse-managed telemetry discontinua-
tion protocol may be effective in decreas-
ing telemetry usage, increasing telemetry
monitoring availability, and improving alloca-
tion of telemetry monitors without increas-
ing clinically significant events. This review
illustrated the gap in knowledge about the
decision to monitor and when monitoring is
no longer indicated. This study demonstrates
how a nurse-managed telemetry discontinua-
tion protocol, developed using the AHA ECG
Monitoring Practice Standards8 and expert
opinion, can be used to classify telemetry pa-
tients and safely discontinue telemetry moni-
toring when it is no longer indicated.

METHODS

This pre-post study was conducted in a 15-
bed medical acute care unit with a maximum
telemetry monitor capacity of 8 patients and
was a representative sample of other medical
telemetry units in The Johns Hopkins Hospi-
tal, Department of Medicine (DOM). All pa-
tients who were admitted to the unit and had
a telemetry monitor ordered at any point dur-
ing their stay on the unit were included in
the study. Six months of preintervention data
(April 2013 to September 2013) were com-
pared with 6 months of data collected during
the intervention phase (April 2014 to Septem-
ber 2014). Before beginning this project,
the DOM did not have specific telemetry
initiation or discontinuation criteria. Physi-
cians based their decision to initiate or dis-
continue telemetry monitoring on patient
assessment and clinical judgment, resulting
in unnecessary monitoring. The project was
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approved by the hospital’s institutional re-
view board.

Telemetry discontinuation intervention

The nurse-managed telemetry discontinu-
ation protocol was developed by a DOM
project team using the AHA Monitoring Prac-
tice Standards8 and in consultation with Johns
Hopkins Cardiology and Hospitalists to deter-
mine who should be monitored along with
recommended monitoring duration time (see
Supplemental Digital Content, Figure, avail-
able at: http://links.lww.com/JNCQ/A301).
We used the hospital’s Intra-Facility Transport
policy to guide the decision about the type
of monitoring required during transports.
The protocol was divided into 3 categories:
type I (eg, telemetry monitoring, which re-
quires continuous monitoring including spe-
cialized staff and equipment while off the unit
for tests or procedures); type II (eg, intermit-
tent telemetry monitoring, which could be
temporarily suspended while traveling off the
unit for tests or procedures); and acute ill-
ness (eg, non-AHA diagnoses determined by
the DOM project team as potentially helpful
in guiding treatment and not requiring spe-
cialized staff or telemetry monitoring while
traveling off the unit). The Supplemental Dig-
ital Content, Figure (available at: http://links.
lww.com/JNCQ/A301), lists the types of diag-
noses included under each category and the
recommended monitoring duration times.

Nurse-managed telemetry
discontinuation workflow

Daily (between 4 AM-6 AM) a nurse on the
unit reviewed the telemetry discontinuation
criteria, using a paper form, to determine
whether a patient was eligible for discontinu-
ation. The process included a nurse assess-
ment of each patient’s cardiac rhythm and
24-hour monitor history. If telemetry discon-
tinuation criteria were met (eg, no hemody-
namically significant arrhythmia; heart rate
60-100), the nurses made their recommenda-
tion during multidisciplinary rounds and a col-
laborative decision was made to maintain or
discontinue telemetry. If physicians chose to

continue telemetry, they were asked to se-
lect one of the following reasons for monitor
continuation: (1) detect clinical deterioration
early; (2) allow a higher level of nursing care;
(3) monitor a patient with an abnormal elec-
trocardiogram; (4) concern for development
of an arrhythmia; or (5) other.

To evaluate the effectiveness of this work-
flow, the study team developed a short survey,
which included 7 questions about the usage
and support of the nurse-managed telemetry
discontinuation protocol. A paper form of the
survey was provided to the nursing staff who
were asked to place anonymously completed
forms in the project team leader’s mailbox.
Two months post–protocol implementation,
DOM physician house staff received the sur-
vey electronically using an online survey tool.

Nurse-managed telemetry
discontinuation education plan

The project team leader, who worked on
the study unit, developed an educational plan.
Education was provided to both the nursing
and physician staff over a 1-month time frame.
Nurse education included a one-to-one nurse
review of the unit’s monitoring system and
full disclosure logs, an in-service on alarm
fatigue, the importance of alarm customiza-
tion, and a primer on how to use the nurse-
managed telemetry discontinuation protocol.
Physicians were introduced to the discontin-
uation protocol at a house staff meeting and
were advised a nurse would follow this proto-
col to determine when patients met telemetry
discontinuation criteria. Physicians also were
informed that they could override criteria and
continue telemetry monitoring but would be
requested to specify a reason for monitor con-
tinuation. Physicians and the study unit staff
were provided with fact sheets and reminders
regarding protocol implementation.

Telemetry usage, alarm, and RRT/code
data

Telemetry usage and length-of-stay data
were collected from the electronic provider
order entry system for all patients who had an
order for telemetry monitoring on the study
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unit during the project time frame. Patients
were dichotomized into having a telemetry
monitor order in place or not. For patients
who had more than 1 encounter to the study
unit within the same admission, only the final
encounters that resulted in discharge were in-
cluded in this dichotomized measure.

Clinical Engineering collected weekly mon-
itor alarm data and provided the project team
with the unit’s average total number of pa-
tients monitored daily, average total monitor
alarms per week, and average daily alarms
per monitored bed from January to Septem-
ber 2014. Three months of preintervention
data (January 2014 to March 2014) were used
as our comparison time frame for this analysis.
To ensure that there were no additional RRT
or cardiac and/or respiratory arrest (code)
events during the intervention as compared
with the preintervention period, we report
the number of events among all patients on
the study unit regardless of whether they were
on a telemetry monitor.

Statistical analysis

All analyses were conducted at the monitor
encounter level. We conducted descriptive
analyses to identify whether there were any
differences in age sex, race, and the number of
encounters per admission to the unit (see Sup-
plemental Digital Content, Table, available at:
http://links.lww.com/JNCQ/A302). Continu-
ous variables are reported as means with stan-
dard deviations, and categorical variables are
reported as counts with percentages; t tests
were used to compare differences between
the preintervention (control) period and the
intervention period for continuous variables,
whereas χ2 tests were used to compare differ-
ences with categorical variables. We used mul-
tilevel regression models to determine the im-
pact of the telemetry discontinuation protocol
on our outcomes; a logistic model was used
to evaluate the impact on cardiac monitoring
until discharge, and a linear model was used
to evaluate the impact on the number of hours
on cardiac monitor. Since a person could have
more than 1 monitor encounter, both the un-
adjusted and adjusted regression models used

multilevel modeling to account for within-
patient correlations across multiple encoun-
ters. The adjusted regression analysis con-
trolled for age, sex, race, and length of stay.

RESULTS

Demographic and other relevant informa-
tion for the project time frame is presented
in Supplemental Digital Content, Table (avail-
able at: http://links.lww.com/JNCQ/A302).
There were no significant differences in pa-
tient sex and age during the preintervention
and intervention time frames. There were a
significantly higher proportion of blacks in the
intervention period than those in the preinter-
vention period. There were more single moni-
tor encounters during the intervention period
but fewer patients with multiple encounters.
Individuals in the preintervention period had
a longer mean length of stay than those in
the intervention period (242 hours compared
with 190 hours), although this difference was
marginally significant (P = .046). The average
number of hours per monitor encounter was
107 in the preintervention group as compared
with 74 in the intervention group (P < .01).

Table 1 demonstrates patient-days, defined
as the total number of all patient-days during
the study time frame, the number of admis-
sions to the study unit, the number of moni-
tor encounters, and the number of discharges

Table 1. Patient Encounter Demographic
Details

Time Frame

Preintervention
Apr 1, 2013-
Sep 30, 2013

Intervention
Apr 1, 2014-
Sep 30, 2014

Patient-days 2168 2243
Admissions 317 288
Monitor

encountersa
186 221

Discharges 416 451

aMonitor encounter is any stay on the study unit that
includes telemetry order. Also includes both multiple ad-
missions and transfers to/from other units during same
admission.
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from the study unit. There were more patient-
days, monitor encounters, and discharges dur-
ing the intervention period.

Telemetry monitor duration

Table 2 denotes the unadjusted and ad-
justed average hours on telemetry monitoring
for the preintervention and intervention peri-
ods, as well as the odds of having a telemetry
monitor at the time of discharge. After adjust-
ing for age, sex, race, and length of stay, there
was a 75% decreased likelihood of remaining
on a telemetry monitor until discharge among
monitor encounters in the intervention group
compared with monitor encounters in the
preintervention group (odds ratio = 0.25; P <

.001; 95% confidence interval [CI], 0.13-0.48).
Monitor encounters in the intervention group
had a mean decrease of 25 hours of telemetry
monitor use compared with monitor encoun-
ters in the preintervention group (P < .005;
95% CI, 8.1-41.5).

Telemetry monitor alarm frequency and
RRT/code call results

On average, 6 patients per day were mon-
itored using telemetry in both the pre- and
postintervention periods. Although a slight
downward trend in daily average monitor
alarms per bed (Figure) was noted upon ini-
tiation of the intervention (April 2014), alarm
frequency increased again in May and re-
mained relatively unchanged compared with
the preintervention time frame. During the
6-month preintervention time frame, there

were 7 RRT calls and 1 code call for 2168
patient-days. During the 6-month intervention
time frame, there were 9 RRT calls and 1 code
call for 2243 patient-days.

Nurse and physician survey results

Two months postimplementation, 14
nurses on the pilot unit completed the nursing
satisfaction survey about the use of the nurse-
managed telemetry discontinuation protocol.
Eighty-six percent of the nursing staff (n =
12) agreed or strongly agreed that they would
support using this protocol. Seventy-one per-
cent of nurses (n = 10) believed that the pro-
tocol was beneficial to improve patient satis-
faction and they were more knowledgeable
about telemetry and the unit’s monitor sys-
tem as a result of this project. Most physicians
(83%; n = 39) reported that they would sup-
port a nurse-managed telemetry discontinua-
tion protocol.

DISCUSSION

Telemetry monitoring is a scarce resource
in hospitals; judicious use addresses this con-
cern. In our pre-post study on a single unit, we
found that a nurse-managed telemetry discon-
tinuation protocol resulted in significantly re-
duced odds of being on a telemetry monitor at
discharge. The Johns Hopkins Nurse-Managed
Telemetry Discontinuation Protocol (see Sup-
plemental Digital Content, Figure, available at:
http://links.lww.com/JNCQ/A301) is a useful
tool for deciding when telemetry is no longer

Table 2. Results of Unadjusted and Adjusted Logistic and Linear Regression of Being on
Telemetry by Monitor Encountera

Unadjusted Adjusted

Telemetry until discharge, ORb (95% CI) 0.30 (0.16-0.54) 0.25 (0.13-0.48)
Change in hours on telemetry, meanc (95% CI) 33 (14.0-51.4) 25 (8.1-41.5)

Abbreviations: CI, confidence interval; OR, odds ratio.
aA monitor encounter is any stay on the study unit that includes a telemetry order. This also includes both multiple
admissions and transfers to/from other units during the same admission.
bMultilevel multivariate logistic regression adjusting for age, gender, race, length of stay, and within-patient clustering.
cMultilevel multivariate linear regression adjusting for age, gender, race, length of stay, and within-patient clustering.
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Figure. Average number of alarms per monitored bed each day (pre/postintervention).

indicated and reducing the amount of time a
patient is ordered for telemetry monitoring.
Our results indicate that nurses and physi-
cians working collaboratively can use a nurse-
managed telemetry discontinuation protocol
to significantly decrease the number of pa-
tients who remain on telemetry until dis-
charge without compromising patient safety
as indicated by no difference in our code/RRT
data. Decreasing telemetry monitoring time
by an average of 25 hours in the intervention
group compared with the control group in-
creases telemetry monitor availability, which
facilitates patient throughput, especially in
high demand areas (eg, emergency depart-
ment, postprocedure areas) where patients
may be awaiting admission to a monitored
bed.

The number of monitor alarms per teleme-
try bed remained the same despite the use
of this protocol. These findings are consistent
with a study conducted by Rayo et al,18 in
which the percentage of unnecessary alarms
remained unchanged despite the use of a
telemetry discontinuation protocol. Our hos-
pital had instituted measures to decrease un-
necessary monitor alarms before starting this
project; thus, our preintervention quantity
of monitor alarms was already low. We ex-
pected that the average number of patients
on telemetry monitoring would decrease dur-
ing the intervention period; however, it re-
mained steady at 6 patients per day, indicat-
ing that when a patient was discharged from
telemetry, a new patient requiring monitor-

ing was quickly admitted. The increased inci-
dence of monitor alarms in May 2014 could
be explained by patient noncompliance with
wearing the telemetry monitor. For exam-
ple, in 1 week during May, there were 4650
monitor “lead off” alarms of which 1 patient
caused 4520 of these alarms. When a patient
is noncompliant with wearing telemetry, the
physician needs to be notified and telemetry
orders reevaluated. Allowing alarms to con-
tinue for patient noncompliance creates noise
(false alarms) and masks important alarm sig-
nals (true alarms), creating an opportunity for
missed alarms. Additional education of the
staff about alarm fatigue and alarm customiza-
tion was provided to the study unit during the
intervention period. We concluded that the
staff need continual reminders about alarm
customization to minimize alarm fatigue.

Our project results are consistent with the
results that others have experienced, indi-
cating that telemetry is ordered on medi-
cal patients for noncardiac reasons.9,10 When
physicians were provided with a list of
recommended AHA diagnoses to choose
from to continue telemetry monitoring,
they frequently chose the “other” option.
Gastrointestinal bleeding was the most com-
mon non-AHA reason selected for continua-
tion of monitoring. Nurses on the study unit
expressed a high degree of approval for the
use of the protocol, although they felt incon-
venienced using paper-based criteria on a unit
where all medical record documentation is
electronic. To improve workflow, the team
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recommended incorporation of the telemetry
discontinuation protocol into the electronic
provider order entry system. Despite educa-
tion, physicians indicated in the survey that
they did not remember the protocol but sup-
ported its use. This may have occurred be-
cause the nurse was following the protocol
and the physician did not have an opportu-
nity to see the paper-based protocol form that
was being used. Future work will incorpo-
rate health information technology as a way to
encourage appropriate initiation of telemetry
monitoring.

Limitations

This study was conducted as a quality im-
provement project and was implemented on
1 medical telemetry unit; therefore, generaliz-
ability may be limited. Our study focused on
telemetry discontinuation and not telemetry
initiation; therefore, we cannot comment on
whether patients were inappropriately initi-
ated on telemetry. In addition, we were only
able to obtain telemetry alarm data for the
3 months prior to our intervention, limiting
our ability to make comparisons in this anal-
ysis. However, we were able to compare the
same 6-month time periods a year apart for
the telemetry duration analysis, as well as con-
trol for patient characteristics; this strength-
ens our confidence that our protocol did de-
crease the duration of telemetry monitoring.

We believe that our statistically significant
demographic differences in race and the num-
ber of monitor encounters can be explained
by a change in the study unit’s admission prac-
tices between 2013 and 2014. In 2014, the
subspecialty of the study unit shifted from a
primarily white, female demographic, hospi-
talized for gastrointestinal motility diagnoses
with frequent hospital encounters (admis-
sions) to a medically complex demographic
with fewer encounters (admissions) and more
intrahospital transfers. This change in patient
demographic occurred because patients who
were previously treated on the study unit dur-
ing the preintervention time frame were sent
to another hospital within our health system
during the intervention time frame.

CONCLUSIONS

A nurse-managed telemetry discontinuation
protocol is an effective way of decreasing the
length of time patients remain on a monitor
and increasing telemetry monitor bed avail-
ability for patients who need it the most.
Our results indicated that the nurse-managed
telemetry discontinuation protocol resulted
in a decreased likelihood of remaining on a
telemetry monitor until discharge and a mean
decrease in the number of hours of teleme-
try monitor usage on the study unit without
increasing adverse patient outcomes.
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