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Introduction

Rapid response teams have been recommended to help

reduce the rate of inpatient cardiopulmonary arrest,1 which

is typically associated with poor survival.2,3 Poor outcomes

may be avoided by early detection of signs and symptoms

suggesting patient deterioration, particularly cardiovascu-

lar instability.4 Rapid response teams have been studied in a

variety of situations and settings.5–10 Teams typically

comprise medical, nursing, and respiratory staff, who

respond to predetermined changes in patient status in the

inpatient, nonintensive care setting.6 The Institute for

Healthcare Improvement’s 100 000 lives campaign puts

forth the institution of rapid response teams as 1 of 6

recommendations.1 Studies evaluating the effectiveness of

rapid response teams have found mixed results, with some

showing an improvement in outcomes, whereas others have

shown no change in mortality and morbidity indicators.11–13

Studies conducted in academic centers show no improve-

ment, whereas those conducted in community hospitals

report improvement.3,7,9

We conducted a preintervention-postintervention study

at our community-based teaching hospital to assess clinical

outcomes of inpatient mortality, number of code blues

(pulmonary or cardiac arrest), and unexpected transfer to

the intensive care unit after instituting a rapid response

team.

Methods

Setting

St Francis Hospital is a 367-bed, community-based

teaching hospital in Evanston, Illinois, that sponsors an

internal medicine residency program. The institution has

approximately 33 000 emergency department visits and

12 000 inpatient admissions per year. It has a combined 22

beds in mixed medical-surgical intensive care units. All

patients admitted to the hospital are under the care of

resident teams.
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Abstract

Background Rapid response teams have been adopted
across hospitals to reduce the rate of inpatient
cardiopulmonary arrest. Yet, data are not uniform on
their effectiveness across university and community
settings.

Objective The objective of our study was to determine
the impact of rapid response teams on patient outcomes
in a community teaching hospital with 24/7 resident
coverage.

Methods Our retrospective chart review of
preintervention-postintervention data included all
patients admitted between January 2004 and April
2006. Rapid response teams were initiated in March
2005. The outcomes of interest were inpatient mortality,

unexpected transfer to the intensive care unit, code blue
(cardiac or pulmonary arrest) per 1000 discharges, and
length of stay in the intensive care unit.

Results Rapid response teams were activated 213 times
during the intervention period. There was no
statistically significant difference in inpatient
mortality (3.13% preintervention versus 2.91%
postintervention), code blue calls (3.09 versus 2.89 per
1000 discharges), or unexpected transfers of patients
to the intensive care unit (15.8% versus 15.5%).

Conclusions The implementation of a rapid response
team did not appear to affect overall mortality and code
blue calls in a community-based hospital with 24/7
resident coverage.
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Study Design and Patient Population

The design was a preintervention-postintervention trial

using chart review and review of rapid response code

records. Inclusion criteria were patient admissions to the

medical and surgical floors during the study period.

Patients with ‘‘do not resuscitate’’ orders were included

because they were candidates for rapid response activation.

Exclusion criteria were patient admissions directly to the

intensive care unit from the emergency department or the

operating room and patients younger than 16 years.

Emergency department patients were not included in the

study because no protocol has been established to activate

the rapid response team in the emergency department.

The study period was from January 2004 to April 2006.

The rapid response team was instituted in March 2005, and we

used the period preceding implementation as the control period.

Nurse educators trained the nursing staff on the criteria

for calling a rapid response. Residents were informed about

the rapid response team in their morning reports as well as

monthly resident meetings. The nurses had the authority to

call a rapid response according to preset commonly used

criteria (B O X).11–13

The rapid response team consisted of the admitting

senior resident in the intensive care unit, an intensive care

unit nurse, and a respiratory therapist. Team members

carried a dedicated rapid response pager that was signed

out before each shift. All activations of the rapid response

were recorded in the rapid response log, which was signed

by the senior resident and was collected and reviewed in

monthly rapid response team meetings. The rapid response

meetings were attended by intensive care unit staff, nursing

supervisors, and resident members involved in the rapid

response. The same team collected and reviewed code blue

data on a frequent basis.

The possible outcomes of a rapid response included the

patient staying on the floor after appropriate steps were

taken by the rapid response team, transferring to the

intensive care unit for closer observation, or advancing to

code blue. If a patient required intensive care unit transfer,

follow-up was done the next day to determine status.

Definitions and Outcomes Variables

The rapid response committee reviewed all the rapid

response calls and also tracked cardiopulmonary arrests

outside the intensive care units and emergency department.

The timing of a rapid response was divided into daytime

and off time. Daytime was defined as the time when

primary teams responsible for care of the patient were

required to be on site (7:00 AM to 4:00 PM). The outcomes

of interest were defined as inpatient mortality, unexpected

transfer to the intensive care unit, code blue calls per 1000

discharges, and intensive care unit length of stay. Inpatient

mortality was calculated as the total number of deaths

divided by the total number of admissions to the hospital.

Unexpected transfers to the intensive care unit were defined

as patients who were originally admitted to the medical

departments but needed to be transferred to the intensive

care unit unrelated to a procedure. Code blue rates per

1000 discharges were calculated both for the entire hospital

and the inpatient floors. Rates calculated for inpatient

floors excluded codes in the intensive care unit and

emergency department.

Sample size calculations revealed that 137 code blue

events across the hospital would be required in the pretime

and posttime periods each to detect a 5% decline in code

blue events after introduction of rapid response teams

(a 5 0.05, power 5 80%). To elicit a 10% decline in

inpatient mortality, 350 deaths would need to be observed

in both the pretime and posttime periods (a 5 0.05,

power 5 80%). Based on historical mortality and code

blue rates at our hospital, we performed our calculations

for a 14-month period before and after the institution of

rapid response teams to power our study to capture a 5%

and 10% decline in code blue and inpatient mortality rates,

respectively.

The study was approved by the St Francis Hospital

Institutional Review Board.

What is known

Rapid response teams may improve patient outcomes, yet there is
inconsistent data about their effectiveness in different settings.

What is new

Retrospective chart review study with preintervention-postintervention
data in a community hospital.

Limitations

Single-site study limits generalizability; lack of incidence and prevalence
rates.

Bottom line

Patient outcomes are not affected by rapid response teams in a
community setting with 24/7 coverage by residents.

B O X CRITERIA FOR ACTIVATING RAPID RESPONSE TEAM

& Acute change in heart rate to , 40 beats/min or . 130 beats/min
& Change in systolic blood pressure , 90 mm Hg
& Acute change in respiratory rate , 6 breaths/min or . 30 breaths/

min
& Change in breathing pattern (regularity/depth)
& Acute change in pulse oximetry (, 90% SpO2 on oxygen)
& Acute decrease in urine output
& New onset/prolonged seizures
& Unexplained change in mental status
& Nursing concern about patient status
& Family concern regarding patient status
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Statistical Analysis

Linear regression was used for each outcome variable; the

x2 test was used for inpatient mortality analysis. SPSS

version 16 (IBM Corp, Armonk, NY) was used for analysis.

Results

Rapid response teams were called 213 times during the 14-

month intervention period. Of those, 171 calls (80.3%)

were for patients admitted to medical floors, and 42 calls

(19.7%) were for patients admitted to surgical specialties.

The average time to respond to a rapid response by at least

1 member of the rapid response team was 3.1 minutes.

Response time to acute deterioration in patient condition

during the control period is not known.

The most frequent reason to institute a rapid response

was respiratory distress or respiratory-related issues

(61.0%, 130 of 213; T A B L E 1). Mental status changes and

multiple complaints were the next most common causes for

activating the rapid response team. Most patients (65.7%,

140 of 213) were transferred to the intensive care unit for

closer monitoring, and the rest (n 5 73, 34.3%) were

deemed stable enough to be observed on the floor

(T A B L E 2). Only a few rapid response team activations

(2.8%, 6 of 213) turned into cardiac arrest/code blue.

More rapid response team calls occurred during

daytime (146) versus off time (67). There was no significant

difference in the proportion of patients transferred to the

intensive care unit at the end of a rapid response called

during daytime versus off time (P 5 .16; T A B L E 3). When

looking at the trend of codes by month, there were more

codes called during the winter months (T A B L E 4). There

was no statistically significant change in inpatient mortal-

ity, number of unexpected intensive care unit transfers, and

code blue calls after introduction of rapid response teams.

The inpatient mortality was 3.13% (439 of 14 013) in the

preintervention period and decreased to 2.91% (417 of

14 333) in the postintervention period (P 5 .27). The

number of unexpected intensive care unit transfers declined

from 15.8% (295 of 1866) of intensive care unit admissions

to 15.5% (258 of 1663, P 5 .80). The number of code blue

calls on inpatient floors decreased from 3.09 per 1000

discharges per year to 2.89 per 1000 discharges per year

(P 5 .14). The number of code blue calls in the hospital

decreased from 10.59 per 1000 discharges to 10.13 per

1000 discharges (P 5 .21). The average length of stay in

the intensive care unit increased from 3.18 days to

3.24 days.

T A B L E 2 Patient Disposition After Rapid

Response Team

Disposition No. (%)

Transfer to intensive care unit 140 (65.7)

Stabilized on floor 67 (31.5)

Code blue/cardiac arrest 6 (2.8)

Total rapid response teams 213

T A B L E 3 Daytime Versus Off Time
a

Timing Total, No. (%) Floor, No. (%) ICU, No. (%)

Daytime 146 (69) 35 (24) 111 (76)

Off time 67 (31) 19 (28) 48 (72)

Abbreviation: ICU, intensive care unit.
a P 5 .16.

T A B L E 4 Codes Per Month

Month Codes, No. (%)

March 29 (15.7)

April 12 (6.5)

May 11 (5.9)

June 24 (13.0)

July 8 (4.3)

August 5 (2.7)

September 6 (3.2)

October 16 (8.6)

November 18 (9.7)

December 20 (10.8)

January 19 (10.3)

February 17 (9.2)

Total 185 (100)

T A B L E 1 Primary Reasons to Call Rapid

Response Team

Reason No. (%)

Respiratory issues 130 (61.0)

Mental status change 52 (24.5)

More than 1 complaint 27 (12.7)

Miscellaneous reasons 4 (1.9)

Total rapid response teams 213 (100)
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Discussion

Our findings show that the rapid response teams, while

resulting in small improvements in several outcomes, did

not have a statistically significant effect on inpatient

mortality and the number of code blue calls in a

community-based teaching hospital. These results differ

from early published studies on the use of rapid response

teams, which found a decrease in mortality and morbidi-

ty.4,6,7,11,14,15 A recent meta-analysis found that rapid

response teams did not increase survival, but they tended to

decrease out-of-intensive care unit cardiopulmonary ar-

rests.6 Other reviews showed similar conclusions.16–18 One

possible reason for the lack of effectiveness of the rapid

response teams in our study could be the relative similarity

in timeliness and quality of care for patients between the

prerapid response and rapid response eras. The accessibility

of residents when patients need to be seen remained

constant, which may explain the lack of difference in

mortality. One possible measure of success would be to

assess the 30-day mortality or readmission rates for

patients who required rapid response team activation;

however, we did not have enough rapid response team calls

to perform that analysis. Studies show a greater benefit in

mortality among the pediatrics population,6,9 possibly

because that group is more prone to rapid deterioration and

may derive greater benefit from a timely intervention.

The most common reason for calling the rapid response

(respiratory distress) and the interventions (nebulizers and

diuretics) were consistent with prior studies.4,6,9 The rate of

patients being transferred to the intensive care unit after a

rapid response was higher compared with other studies. This

may be because the setting was a community-based hospital,

with a lack of nighttime, on-site faculty, and attending

physicians may have felt more comfortable with the patients

being observed in the intensive care unit after deterioration.

We did not analyze costs because the rapid response

teams used scheduled members of the patient care team, and

there was no substantial incremental cost associated with

implementing the teams (residents, nurses, etc), so that was

not an additional cost burden to the hospital. Other studies

have employed midlevel providers and were able to calculate

the cost of hiring and training the new staff.7

Our study has several limitations. It was conducted at a

single site, limiting generalizability. We cannot calculate

incidence and prevalence rates with these data, and the true

prospective nature of the effect cannot be established.

There was no randomization during the study. It is possible

that the institution of rapid response teams might have

positively affected other outcomes that we did not evaluate,

such as readmission rates and nursing satisfaction. There

might also have been a learning curve with implementation

of a new system. Lastly, the ‘‘event rate’’ in our study is

lower than that reported in recent studies on rapid response

teams.19 This is likely due to the smaller size of our hospital

and that we studied rapid response teams relatively soon

after being instituted. An overall increase in familiarity

with rapid response teams can potentially increase the

comfort level with activating a rapid response and lead to

more rapid response calls.

Conclusion

The implementation of a rapid response team did not seem

to affect overall mortality and code blue calls in a

community-based hospital where 24/7 coverage by

residents is already in place.
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