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Abstract

Introduction Medical Emergency Teams (METs), also known as
Rapid Response Teams, are recommended as a patient safety
measure. A potential benefit of implementing an MET is the
capacity to systematically assess preventable adverse events,
which are defined as poor outcomes caused by errors or system
design flaws. We describe how we used MET calls to
systematically identify preventable adverse events in an
academic tertiary care hospital, and describe our surveillance
results.

Methods For four weeks we collected standard information on
consecutive MET calls. Within a week of the MET call, a multi-
disciplinary team reviewed the information and rated the cause
of the outcome using a previously developed rating scale. We
classified the type and severity of the preventable adverse event.

Results We captured information on all 65 MET calls occurring
during the study period. Of these, 16 (24%, 95% confidence
interval [CI] 16%-36%) were felt to be preventable adverse
events. The most common cause of the preventable adverse
events was error in providing appropriate therapy despite an
accurate diagnosis. One service accounted for a
disproportionate number of preventable adverse events (n =5,
[81%, 95% CI 14%-560%)]).

Conclusions Our method of reviewing MET calls was easy to
implement and yielded important results. Hospitals maintaining
an MET can use our method as a preventable adverse event
detection system at little additional cost.

Introduction

Medical Emergency Teams (METs), alternatively known as
Rapid Response Teams, have recently been implemented in
many hospitals worldwide [1]. The primary role of an MET is to
improve the early identification and management of acutely
deteriorating ward patients [1]. Several studies demonstrate
an association between MET implementation and improved
hospital outcomes [2-5], although there are also negative trials
[6-8]. Despite the conflicting evidence, many institutions and
health systems have continued to fund MET implementations
due to perceived benefits extending beyond those evaluated
in the published research [9-11]. These include improvements
in patient safety culture and nursing work environment.

In this study, we report on our experience with expanding the
role of our institution's MET to support the detection of pre-

ventable adverse events, which are defined as poor outcomes
caused by medical error. We felt a systematic evaluation of
patient care immediately prior to MET notification might pro-
vide useful information for system improvement because the
MET is responding to critical situations in which there is at
least some likelihood of prior inappropriate treatment [12-16].
Our method is a modification of a prior attempt to achieve a
similar objective [17]. Our approach differs in that we wished
to incorporate the evaluation as part of the routine followed by
the MET during a call. We hoped that this would minimize the
resources required for the task and enhance timeliness of our
detection while at the same time yield useful information.

Cl: confidence interval; MET: Medical Emergency Team.
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Materials and methods

Setting

The study was approved by the Ottawa Hospital Research
Ethics Board. The Ottawa Hospital General Campus is a 487-
bed tertiary care teaching hospital. It implemented an MET in
January 2005. The team is composed of a physician (intensiv-
ist during the day and a critical care resident at night), a critical
care nurse, and a critical care-trained respiratory therapist. The
MET can be activated by any hospital staff and is active 24
hours a day. Providers in our hospital use standard criteria for
activating the MET. The MET has over 40 calls per 1,000 hos-
pital admissions, and more than 70% of intensive care unit
admissions are preceded by an MET call.

Data collection

For a 4-week period in 2007, we used a standard form to col-
lect information on each MET call (Appendix 1 of Additional
data file 1). For each MET call, we described the reason for the
call, the admitting service and diagnosis, the admission status,
the current acute and chronic medical conditions, a summary
of the patient's hospital stay and course in hospital, the pre-
sumed explanation for the patient's deterioration, the treat-
ment provided by the attending team prior to the MET call, the
MET's treatment, and the patient's eventual outcome. The
MET physician recorded data at the time of the MET call Mon-
day through Friday during working hours. For MET calls at
other times, the MET physician interviewed the providers
involved in the case and reviewed the medical record. It took
approximately 5 minutes to complete the form.

Outcomes

We used standard patient safety definitions [18]. An adverse
outcome is any suboptimal outcome experienced by the
patient. By definition, any MET call is an adverse outcome. An
adverse event is an adverse outcome caused by the proc-
esses of medical management rather than by the progression
of disease. Medical management refers to all aspects of care.
A preventable adverse event is an adverse event caused by
error or health system flaw. An error is a failure to achieve a
desired objective through the failure to execute a plan cor-
rectly, through the implementation of an incorrect plan, or
through omission.

Case classification

All cases were reviewed and classified by three physicians —
an internist (AJF), an anesthetist/intensivist (AB), and a PGY?2
(post-graduate year two) internal medicine resident (Al) —
within 1 week of each MET call. The group of three physicians
achieved consensus on whether the outcome was a result of
medical management using a previously derived and widely
accepted review process [19-24]. If so, the case was consid-
ered an adverse event, in which case it was further classified
in terms of its preventability. Preventable adverse events were
further classified as to their subtype.
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Consent

We did not obtain patient or provider consent as part of the
protocol. We argued successfully to our Research Ethics
Board that the protocol posed minimal risk to patients or pro-
viders. The principal ethical concern was the potential of an
inappropriate disclosure of personal health information. We
created a case report form that did not contain usual patient or
provider identifiers. Individuals could be identified only if some-
one obtained our case report forms and used our hospital
information systems inappropriately.

Statistical analysis

We created descriptive statistics for all studied factors. We
compared the distribution of these factors by preventable
adverse event status using the chi-square statistic for categor-
ical variables and the Wilcoxon rank-sum test for continuous
variables. As only one variable was significantly associated
with adverse event status, we did not perform a multi-variable
analysis. We used SAS version 9.1 (SAS Institute Inc., Cary,
NC, USA) for all analyses.

Results

Sixty-five MET calls occurred during the study period (Table
1). Patients were elderly (median age 71 years, interquartile
range 60 to 82 years). Most hospital services had at least one
MET call. Ninety-one percent of patients were considered
'acute care' at the time of the MET call and had been in hospi-
tal for a median of 4 days (interquartile range 2 to 12.5 days)
before the call. Of the 65 calls received, 23 were considered
to be adverse events (35%, 95% confidence interval [CI] 25%
to 48%) and 16 were considered to be preventable adverse
events (24%, 95% CI 16% to 36%). Calls of three of the six-
teen patients with preventable adverse events were consid-
ered life-threatening (19%, 95% CI 7% to 43%). Six MET
cases and their ratings are described as examples in the text
box of Additional data file 2. We describe all adverse events in
Appendix 2 of Additional data file 3.

"Therapeutic errors', defined as a failure to apply the appropri-
ate treatment regimen, contributed to the outcome in 14 of the
16 patients with preventable adverse events (88%, 95% Cl
649% to 97%). The other two preventable adverse events were
considered adverse drug events.

We assessed factors associated with preventable adverse
event classifications (Table 1). The only characteristic associ-
ated with preventable adverse event occurrence was hospital
service. Service C was noted to have a high proportion of calls
related to preventable adverse events. Although service A
accounted for the most calls, it accounted for only one pre-
ventable adverse event. All other studied factors were not
associated with preventable adverse event status.



Table 1
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Characteristics of Medical Emergency Team calls

Characteristic All Patients with preventable AEs Patients without preventable AEs P value
Number 65 16 49 N/A
Age, years 71 (60-81) 76 (68-82) 68 (59-81) 0.32
Service 0.02

A 12 (18%) 1 (6%) 11 (22%)

B 8 (12%) 2 (13%) 6 (12%)

C 7 (119%) 5 (31%) 2 (4%)

D 5 (8%) 2 (13%) 3 (6%)

E 5 (8%) 1 (6%) 4 (8%)

F 4 (6%) 2 (13%) 2 (4%)

Other 24 (37%) 3 (19%) 21 (43%)
Admission status 0.31

Acute 59 (91%) 14 (88%) 45 (92%)

Chronic 6 (9%) 2 (13%) 4 (8%)
Length of stay, days? 4 (2-12.5) 4 (3-21) 4 (2-11) 0.51
Call indication 0.23

Blood pressure 23 (35%) 5 (31%) 18 (37%)

Airway 11 (17%) 1 (6%) 10 (20%)

Heart rate 8 (12%) 3 (19%) 5 (10%)

Oxygen saturation 9 (14%) 3 (19%) 6 (12%)

Respiratory rate 2 (3%) 1 (6%) 1 (2%)

Urine output 1 (2%) 1 (6%) 0

Other 11 (17%) 2 (13%) 9 (18%)
Time of daybP

Day (8 a.m.-5 p.m.) 32 (49%) 6 (38%) 26 (53%)

Night (5 p.m.-8 a.m.) 33 (51%) 10 (63%) 283 (47%)

Values other than P value and number of patients are presented as median (range) or as number (percentage). P value represents the probability
of an error when concluding that the characteristic differs by adverse event (AE) status. aLength of stay in hospital before Medical Emergency

Team (MET) call; btime of day of MET call. N/A, not applicable.

Discussion

We found our MET-based approach for preventable adverse
event detection to be simple to implement, easy to maintain,
and informative for quality improvement efforts. One quarter of
MET calls were associated with preventable adverse events.
We found one service responsible for a disproportionate
number of preventable adverse events. We also found inap-
propriate responses to critical patients as the most common
cause of preventable adverse events. Our hospital is using this
information to guide quality improvement strategies.

Our program cost very little to implement. Although we col-
lected data specifically for the study, it is possible for the care
providers present at the MET call to incorporate information
collected at each call directly into the routine. The program

required weekly meetings, which lasted less than an hour and
could be performed remotely using telephone conferencing.
This task was not onerous for the physicians participating in
the program and was seen as part of their professional obliga-
tions of monitoring the effectiveness of the hospital system.

Although we believe our methodology is easily replicable, our
surveillance results should not be generalized. Our study was
performed in a single site for a limited period of time. Despite
the relatively short observation period, we did identify a statis-
tically significant and clinically plausible pattern of factors
associated with preventable adverse events. Prior research
has suggested that, even in acute care hospitals, there is often
an inadequate response to critically ill patients [12-16]. Fur-
thermore, a prior program similar to ours, but which observed
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care for 8 months, found a similar proportion of MET calls to
be related to preventable adverse events [17]. In the prior
study, the predominant problem was diagnostic error. It is pos-
sible that, if the observation period of our study had been
longer, we would have found different patterns. It is also pos-
sible that our studies used slightly different terminologies to
classify the type of adverse events. Thus, despite the consist-
ency with prior research, we recommend a larger study. Such
a study should ensure standard terminology and consider
comparing the preventable adverse events detected by this
method with those identified using other methods to ensure
validation of the types of preventable adverse events occurring
in an institution.

Similarly, it is important to consider specific biases inherent in
this approach to finding care-related problems in a hospital.
The physician review process is biased by knowledge of out-
come severity and by our natural and variable inclinations to
find fault [25,26]. These biases can be minimized by having
multiple reviewers [27] and by blinding outcome severity [25].
However, the impact of these biases can be mitigated but not
entirely removed. As a result, any findings from an MET-based
surveillance program should be interpreted and communi-
cated cautiously. We suggest that they function as a starting
point for assessments that are more intensive rather than as
the basis of sanctions. Furthermore, we strongly suggest
adopting a communication strategy that avoids blaming indi-
viduals or groups for negligence or incompetence. Rather, the
findings should be used in a constructive and collaborative
manner to plan future assessments and quality improvement
efforts.

Conclusions

Given the widespread implementation of METs, our proposed
approach could immediately offer many hospitals an efficient
method for monitoring preventable adverse events. This is an
important advance given the apparent widespread patient
safety problems in hospitals [19,20,28-30] and the inade-
quacy of existing surveillance systems [31-33].
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Key messages

* Medical emergency teams (METs) provide care to criti-
cally ill ward-based inpatients. METs have been imple-
mented in many hospitals worldwide.

* METs often respond to clinical events in which there
has been inappropriate antecedent care. Therefore,
METs could form the basis of a preventable adverse
event detection system.

* We have adopted a structured method of data collec-
tion and peer review to be used by METs to assist insti-
tutional learning regarding the avoidance of preventable
adverse events.

*  We have determined our method to be feasible.
*  We have demonstrated the method's capacity to docu-

ment important quality issues in the care of critically ill
patients.

Additional files

The following Additional files are available online:

Additional file 1

Appendix 1 containing our case review form.
See http://www.biomedcentral.com/content/
supplementary/cc7983-S1.D0C

Additional file 2

A text box with several examples of adverse events
identified during the study.

See http://www.biomedcentral.com/content/
supplementary/cc7983-S2.D0C

Additional file 3

Appendix 2 with descriptions of all adverse events
identified during the study.

See http://www.biomedcentral.com/content/
supplementary/cc7983-S3.DOC
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