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The Institute of Medicine’s report To Err Is Human estimated
that between 44,000 and 98,000 inpatient deaths a year in

the United States were due to potentially preventable medical
error.1 Despite improvements in patient safety during the past
decade, inpatient mortality remains an issue.2 As one incentive
for hospitals to focus on the goal of reducing mortality, publicly
available data comparing hospital quality use mortality as an es-
sential component of their ranking algorithms.3 In addition, the
US Agency for Healthcare Research and Quality encourages the
use of mortality measures in its quality metrics,4 and 44 states
participate in the Healthcare Cost and Utilization Project’s State
Inpatient Databases,5 which collect longitudinal data on a vari-
ety of cost and quality measures including mortality. As public
reporting of outcomes, including mortality, becomes increas-
ingly common for specialties6 and hospitals,7 the focus on reduc-
ing inpatient mortality will continue to grow.

Although hospitals have been charged to reduce inpatient
mortality, there is a scarcity of literature on effective methods to
achieve this aim. Inpatient mortality has been reviewed within
the context of departmental morbidity and mortality meetings
since the early 1900s,8 but to our knowledge there is little writ-
ten about hospitalwide mortality review committees. Some or-
ganizations have anecdotally found the creation of a mortality
review committee to be helpful in improving patient safety and
quality of care.9–11 Mortality review committees have been tasked
with chart reviews, rapid response team debriefings, collection of
provider feedback, and the creation of weekly, standing root
cause analysis meetings. However, none of the reported review
committees or interventions have been associated with a mea-
sureable improvement in mortality. 

In this article, we describe the development of a mortality re-
view committee charged with reducing preventable mortality at
an academic medical center, and, through the use of concrete
examples, we demonstrate the measureable improvement in
mortality associated with the improvement initiatives imple-
mented by this committee.
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Methods, Tools, and Strategies

The Mortality Review Committee: A Novel and Scalable Approach
to Reducing Inpatient Mortality

Article-at-a-Glance

Background: Despite the importance of reducing inpa-
tient mortality, little has been reported about establishing a
hospitalwide, systematic process to review and address inpa-
tient deaths. In 2006 the University of Pennsylvania Health
System’s Mortality Review Committee was established and
charged with reducing inpatient mortality as measured by
the mortality index—observed/expected mortality. 
Methods: Between 2006 and 2012, through interdiscipli-
nary meetings and analysis of administrative data and chart
reviews, the Mortality Review Committee identified a num-
ber of opportunities for improvement in the quality of pa-
tient care. Several programmatic interventions, such as those
aimed at improving sepsis and delirium recognition and
management, were initiated through the committee. 
Results: During the committee’s first six years of activity,
the University HealthSystem Consortium (UHC) mortality
index decreased from 1.08 to 0.53, with observed mortality
decreasing from 2.45% to 1.62%. Interventions aimed at
improving sepsis management implemented between 2007
and 2008 were associated with increases in severe sepsis sur-
vival from 40% to 56% and septic shock survival from 42%
to 54%. The mortality index for sepsis decreased from 2.45
to 0.88. Efforts aimed at improving delirium management
implemented between 2008 and 2009 were associated with
an increase in the proportion of patients receiving a “timely”
intervention from 18% to 57% and with a twofold increase
in the percentage of patients discharged to home. 
Discussion: The establishment of a mortality review com-
mittee was associated with a significant reduction in the
mortality index. Keys to success include interdisciplinary
membership, partnerships with local providers, and a mul-
tipronged approach to identifying important clinical oppor-
tunities and to implementing effective interventions. 
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Methods
SETTING

The University of Pennsylvania Health System (Philadelphia) is
a large (772-bed) urban teaching hospital staffed by more than
1,950 registered nurses and 1,600 physicians and house staff.
There are approximately 37,000 admissions annually. Most clin-
ical services sponsor graduate medical education programs. The
chief medical officer [P.J.B.], an active infectious disease special-
ist, reports directly to the chief executive officer and thus has ac-
cess to hospital resources to support his efforts.

TARGETING REDUCTION IN THE MORTALITY INDEX

In 2006, in response to increased transparency of publicly
available outcomes data and a reported mortality index—the
ratio of observed to expected mortality—greater than those of
our peer institutions, the chief medical officer targeted a reduc-
tion in this key quality metric.  

At our institution, the mortality index was calculated using
data from the University HealthSystem Consortium (UHC), a
cooperative of 119 nonprofit academic medical centers that pro-
motes collaboration on improving clinical and operation per-
formance through transparent sharing of data.12 UHC maintains
a clinical database that includes information on observed and
expected mortality and is based on encounter discharge data
from 215 hospitals that are either members or member affiliates.
Logistic regression modeling based on database variables, such as
demographic, diagnostic, and procedural information, is used
to generate estimates of expected mortality.13

The chief medical officer identified leaders from the two
largest departments—surgery and medicine—and charged them
with assembling a team to both examine data on mortality and
make programmatic recommendations on methods to reduce
mortality. The Mortality Review Committee was formed with
multidisciplinary membership representing important strategic
areas of the hospital, including nursing, physicians, data ana-
lysts, and key corporate suite administrators, such as the vice
president of quality and safety [P.G.S.].

THE MORTALITY REVIEW COMMITTEE’S
THREE-PRONGED APPROACH

In 2006 the Mortality Review Committee began implement-
ing a three-pronged approach to better understand mortality,
which entailed a detailed analysis of administrative claims
records, use of the 360 Degree (360°) online survey to elicit
providers’ opinions of the preventability of each inpatient death,
and implementation of an enhanced chart review process. Fol-
lowing the identification of a quality improvement (QI) oppor-

tunity, the committee performed a causal analysis of the clinical
practices to identify the strategy for performance improvement.
The QI initiatives involved the design of new work flows, de-
velopment of clinical decision support tools, and provider edu-
cation campaigns. We highlight two QI initiatives created
through this process—one aimed at improving the management
of sepsis and the other aimed at improving the management of
delirium in the inpatient hospital units. 

The Use of Administrative Data. Administrative data are
readily available and are both easy and inexpensive to obtain.
The data can be used to define trends and target areas for deeper
investigation. Analysis of three years of hospital discharge data
revealed a disparity between the hospital’s mortality index and
that of other top-performing health care institutions. However,
the association between these findings and the overall quality of
care at our hospital was not clear. Administrative data can be
limited in its completeness, timeliness, and utility for assessing
care processes.14–16 In addition, administrative data are poorly
suited to identifying errors of omission or commission.15 Given
these limitations, providers may attribute lower-than-expected
performance in the mortality index to a presumed higher patient
acuity that was not sufficiently reflected in the clinical documen-
tation, decreasing the utility of these data in practice.

The primary determinant of the expected component of the
mortality index is derived from administrative data collected
from the medical record following hospital discharge. The accu-
racy and completeness of the physician documentation deter-
mines the accuracy of the calculated expected mortality and
affects the measure of hospital performance determined by the
mortality index. Chart abstracters who assign International Clas-
sification of Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM) codes based on provider documentation are not
permitted to interpret results to determine disease severity. Thus,
incomplete documentation by providers can adversely affect the
mortality index.17,18 To address this issue, in early 2006 the med-
ical records department at the hospital developed and imple-
mented a clinician query process. For each inpatient death with
a severity of illness or risk of mortality score less than 4, as cal-
culated using UHC methodology,13 the responsible provider was
notified to address with an addendum any additional diagnoses
or procedures that were not captured to accurately represent the
patient’s clinical state and care provided. Simultaneously, a tem-
plate for provider notes (Appendix 1, available in online article)
was developed to help standardize the documentation process to
optimize the clarity of provider assessments, and diagnostic and
treatment plans.19,20

360°Online Survey to Reveal Provider Perspectives. In 2009
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a 360° online survey was implemented (Figure 1, above). All
providers responsible for the care of a patient who died during
an inpatient hospitalization were asked to complete the survey.
The survey prompted clinicians to identify whether palliative
care was provided and to share any insights into the patient’s
condition that might have resulted in the patient’s death.

Using this technique, providers reported information that did
not make it to the medical record regarding the deceased pa-
tient’s clinical course. In addition, the survey provided an op-
portunity for all respondents to provide an opinion on the
primary cause of death. Survey responses, which are reviewed by
the Mortality Review Committee and may be used in peer re-
view, are kept privileged and confidential. Responses indicating
potential litigation or poor patient satisfaction are shared with
risk management and patient-guest relations, with provider de-
identification. 

The 360° survey data proved helpful in identifying action-
able items for QI. Gupta et al. reported that in a retrospective
analysis of data from the The 360° survey data proved helpful in
identifying actionable items for QI. Gupta et al. reported that in

a retrospective analysis of data from the 3,095 360° surveys that
the providers completed for 1,683 (67.8%) of the 2,483 patients
who died at the hospital between February 2009 and March
2012, 1.40% (42 patients /3,095 surveys) of the deaths were
recorded as preventable, with sepsis/infection (25.0%) a condi-
tion commonly associated with preventability.21 In addition,
26.2% of patients whose death was considered preventable 
experienced “early death,” defined as death within 48 hours of
admission.21

Although the responses did not always identify causes for pre-
ventable deaths, QI opportunities were often revealed. Consider
a representative provider response regarding the subjective de-
scription of a preventable death that the Mortality Review Com-
mittee did not deem preventable: “I believe this patient was not
transferred safely from the emergency room to the medical inten-
sive care unit, and had the patient been adequately resuscitated
prior to transfer, it is possible that death would have been
avoided.”21(p. e4) In this case, issues raised regarding transfer be-
havior and timeliness of care resulted in refinement of our trans-
fer policy. The data also proved helpful for addressing

Local Provider Survey Questions

Figure 1. Questions from the 360° online survey are distributed at the time of death to all primary caregivers of the deceased patient, including house staff, 
faculty, and allied providers (nursing staff and respiratory therapists). N/A, not applicable; PE, pulmonary embolism.

1. Was the primary reason for admission for hospice or palliative care?

□ Yes    □ No    □ Don’t Know  

***If Yes, stop. The form is complete. No other information is needed.***

2. What do you think was the primary diagnosis that drove the need for this patient’s 

admission to the hospital? ________________________________________________  □ Don’t know   □ N/A

admission to the ICU?___________________________________________________ □ Don’t know   □ N/A

3. Was mortality expected on admission?  

□ Yes  □ No  □ Don’t Know

If so, explain_______________________________________________________________________________________________

4. Do you think patient’s death was preventable?

□ Yes  □ No  □ Don’t Know

If so, explain_______________________________________________________________________________________________

5. Please list any important problems or issues with the patient’s care/level of service that you feel should be addressed systematically? 

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

6.  Based on your current recollection, did any of the following events occur and possibly contribute to the patient’s death? (Please check)

____Fall ____ Infection

____Aspiration ____ PE

____Delirium ____ Procedure complication 

____Bleeding (post op/procedure) ____ Drug Effect 

____Other__________________ _

If so, explain_______________________________________________________________________________________________

_________________________________________________________________________________________________________
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mortality due to sepsis (see right) and earlier recognition of clin-
ical deterioration (Table 1, above).

USING MANUAL CHART REVIEW TO UNDERSTAND

INDIVIDUAL DEATHS

A chart review process for those patients who died in the hos-
pital was developed to uncover issues in care processes and to
record information systematically in a database to enable subse-
quent analyses for associations and trends. As the process ma-
tured, a chart abstraction tool resembling the UHC tool
developed during its Improving Survival Initiative22 was created
to standardize this process. The charts were reviewed by a regis-
tered nurse and discussed with one of two physician leaders of
the Mortality Review Committee. Charts were “closed” after
recording opportunities for improvement in clinical decision
making, timeliness of care, supervision, and level of care. 

When clinical issues were identified by the Mortality Review
Committee members, further chart review was directed to the
local providers and physicians within the organization with an
expertise in the clinical area under investigation. For example, for
a postoperative patient who died of sepsis, the chart would be

sent to the surgical team and the infectious disease director for
review to determine if optimal patient care was delivered. Final
impressions were documented in the central mortality database.

SPECIFIC INITIATIVES CHAMPIONED BY THE

MORTALITY REVIEW COMMITTEE

Implementation of Specific Quality Improvement Initiatives for
Sepsis (2007–2008)

Use of Administrative Data. In 2007 approximately 38%
(324/863) of all deaths had an associated diagnosis of sepsis. Ex-
amination of administrative data revealed that although mortal-
ity decreased significantly for septic patients admitted through
the emergency department (ED), the mortality for septic pa-
tients on the hospital floors had failed to improve. Further inves-
tigation revealed that the ED implemented an early goal-directed
therapy program for septic patients in January 2005 that real-
ized a significant reduction in sepsis-related mortality for pa-
tients admitted through the ED.23 To determine whether these
data were explained by differences in acuity of the floor patients
compared to ED patients or whether there were differences in
the care processes, detailed chart reviews were performed to com-
pare care processes between the two locations.

Validation of Discharge Data by Focused Chart Review. A
time line was constructed for both populations to compare the
speed with which the expected interventions for sepsis were in-
stituted. This analysis revealed that there were dramatic delays in
recognition and treatment of the floor patients with septic shock
compared to patients in the ED, explaining at least in part the
differences in mortality between the two sites. In addition, a sys-
tematic review of medical records, data collection from rapid re-
sponse team encounters, and an internal review of incident
reports suggested that there were significant opportunities to im-
prove sepsis care for hospitalized patients.

Development, Implementation, and Evaluation of the Sep-
sis Management Program. The goal of the initiative was to im-
prove early detection of sepsis and to institute timely and
appropriate antibiotic therapy. A number of interventions were
developed to address these aims. Informal literature reviews and
benchmarking with UHC data were used to help guide inter-
vention design. In addition, the Penn Medicine Center for Evi-
dence-Based Practice performed a number of formal evidence
reviews to inform Mortality Review Committee efforts, includ-
ing reviews on best practices for delirium management, sepsis
management, and prevention of aspiration pneumonia.24 In Jan-
uary 2007, an antibiotic algorithm was created to aid in the ad-
ministration of empiric antibiotics for all patients with septic
shock, and a pharmacist was added to the rapid response team
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Increase in Decrease in

Data Source Expected  Observed  

and Opportunity Mortality Mortality

Administrative Discharge Data

Documentation and Coding* X X

Falls, Aspiration and Delirium† X

Hospice Services X

Sepsis† X X

Chart Review

Falls, Aspiration and Delirium† X

Sepsis† X

Supervision of house staff and X

allied providers

Early recognition of deterioration X

Improvement in communication X

between clinicians and nonlaboratory

diagnostic services (radiology, 

cardiology, etc.)

* Health system efforts to improve deficiencies in documentation and coding

can improve quality, as active clinical issues may not be documented be-

cause they are not recognized by the treating team.

† These initiatives were identified with administrative data and confirmed as

clinical opportunities using chart review.

Table 1. Mortality Review Committee Recommendations
Regarding Opportunities for Improvement in Mortality

Using a Hybrid Approach: Administrative Data and 
Chart Review and the Expected Target Effect on 

Observed/Expected Mortality Rate
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to facilitate the ordering and administration of the medications.
In addition, the medical ICU (MICU) critical care pharmacists
implemented a rapid antibiotic protocol for the assessment and
treatment of severely septic patients, monitoring the prescribing
speed, the choice of medications, and the de-escalation or
switching of antibiotics when cultures were available. These in-
terventions were followed by a multidisciplinary education cam-
paign in 2008. Posters and pocket cards (Appendix 2, available
in online article) tailored to the types of providers who received
them were disseminated to assist bedside providers with the
recognition and management of septic patients. A website was
created to display all the educational materials and tools in a sin-
gle location. Finally, two all-day nursing staff symposiums,
nightly lectures and in-services for the off-shift nursing staff, ed-
ucation sessions for the medicine and surgery house staff, and
an online education program were organized to facilitate the dis-
semination of these resources. Ultimately, this work was trans-
lated into a computerized clinical decision support intervention
as well (Appendix 3, available in online article).

To measure the effectiveness of the interventions, we tracked
time to administration of STAT antibiotics, survival from severe
sepsis and septic shock for patients in the MICU, and hospital-
wide sepsis mortality.

Implementation of Specific Quality Improvement Initiatives for
Delirium (2008–2009)

Use of Administrative Data. In the examination of adminis-
trative data, a statistically significant association between the
presence of delirium and death was identified. In 2008 approx-
imately 23% (206/883) of all deaths had an associated diagno-
sis of delirium, aspiration, or accidental fall. Because the
association was not proof of causality, the committee performed
a detailed analysis of medical records to assess whether delirium
was an important contributor to mortality. 

Validation of Discharge Data by Focused Chart Review. All
deaths with a code suggestive of delirium were reviewed by an ex-
perienced nurse. If issues relating to quality were identified, a
confirmatory review was conducted by a physician. Data ab-
stracted from charts were merged with administrative data and
collected in a database. Data were handled by a quality depart-
ment representative assigned to the project as a part of her Six
Sigma training.22

The reviews identified several aspects of delirium manage-
ment believed to be opportunities for improvement in care
process and thus overall mortality, including the absence of any
formal delirium screening process, inconsistencies in assessment
methods, and deficiencies in implementing appropriate non-

pharmacologic and pharmacologic treatments for delirium. In
addition, although delirium was not a direct cause of death in
many cases, not infrequently delirium was the presenting sign
of another underlying critical illness, such as sepsis, for which
recognition and treatment was delayed. Finally, the analysis also
revealed an association between delirium and two other impor-
tant complications—aspiration and falls. 

Development, Implementation, and Evaluation of the
Delirium Management Program. The goal of the initiative was
to improve the timeliness of the detection of deterioration in
mental status as well as the timeliness and completeness of the
clinical evaluation. Informal literature reviews, formal literature
reviews performed by the Center for Evidence-based Practice,
and benchmarking with UHC data were all used to help guide
intervention design. A subcommittee for Falls, Aspiration and
Delirium (FAD) was created to develop tools and educational
resources to improve delirium management with the hope of re-
ducing the incidence of delirium-related death throughout the
hospital, which were implemented between November 2008 and
April 2009. Given its higher sensitivity and its simplicity, a
“change in mental status” was identified as an appropriate trig-
ger for delirium screening. The Richmond Agitation-Sedation
Scale25 was added to the nursing flow sheets used to track vital
signs (every 15 minutes to 8 hours, depending on the care set-
ting) to help nurses screen for and document mental status
changes, with subsequent screening for delirium as appropriate.
A diagnostic algorithm was developed to evaluate patients sys-
tematically for the underlying cause. Finally, both nonpharma-
cologic and pharmacologic evidence-based treatment strategies
were formalized. In addition, between November 2008 and
March 2009, a multidisciplinary education campaign was
launched, including laminated pocket cards as bedside prompts
for advanced practice nurses, house staff, and faculty regarding
the correct screening, evaluation, and management of delirium,
as well as a guide to the nonpharmacologic interventions for
change in mental status and delirium (Appendix 4, available in
online article). Posters were distributed to all inpatient units to
raise awareness among all allied health care providers and prompt
the appropriate screening, evaluation, and management of delir-
ium (Appendix 5, available in online article). The FAD subcom-
mittee developed and organized two staff symposiums and
in-services for all house staff, nursing personnel, and key attend-
ing staff regarding the importance of a change in mental status,
clinical implications, and appropriate interventions. Ultimately,
this work was also translated into a computerized clinical decision
support intervention (Appendix 6, available in online article).

To measure the effectiveness of these interventions, we
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tracked inpatient mortality and several process measures, includ-
ing the time from delirium onset (or any change in mental sta-
tus) to an appropriate clinical intervention and the proportion
of patients with delirium who were discharged to home. 

Results 
MORTALITY INDEX AND OBSERVED MORTALITY RATE

In 2009 the Center for Evidence-based Practice at Penn Medi-
cine was asked to examine the impact of the Mortality Review
Committee on the mortality index. Given that the committee
was established in 2006, the center examined the time period
from 2006 to 2009. During this period, numerous quality in-
terventions occurred simultaneously (Table 1; and Table 2,
right). Thus, it was not possible to identify direct causal rela-
tionships between any one intervention and improvements in
mortality; however, it was clear that the mortality index, as as-
sessed by UHC data, steadily decreased during the period of
study (Figure 2, page 393)—by approximately 0.09 per year,
from 1.08 in 2006 to 0.53 in 2012 (t-test; p < .01). In addition,
the observed mortality rate decreased from to 2.45% to 1.62%
during the same period (t-test; p < .01). Beyond clinical improve-
ment initiatives, substantive improvements in the documenta-
tion process resulted in the expected mortality rate increasing
from 2.27% in 2006 to 3.04% in 2012 (t-test; p < .01).

SEPSIS

Following the QI initiatives for sepsis, time to administration
of STAT antibiotics for rapid response team cases26 was reduced
from two and a half hours to less than one hour (t-test; p < .01)
and from three hours to less than one and a half hours for cases
in the MICU. In addition, survival from severe sepsis increased
from 40% to 56%, and survival from septic shock improved
from 42% to 54% hospitalwide. 

Moreover, following the implementation of QI initiatives for
sepsis, the mortality index for patients with a diagnosis of sepsis
steadily declined from 2.75 to 1.01 in the MICU and from 2.45
to 0.88 for the hospital as a whole. 

DELIRIUM

Following the QI initiatives for delirium, delirium cases were
identified more frequently and at an earlier time. Before the QI
initiatives, the average time to intervention for delirium was
eight hours. Following the campaign, this response time de-
creased to an average of one hour. In addition, the rate of
“timely” intervention for delirium within two hours increased
from 18% to 57% (t-test; p < .01). Although there was no
change in the mortality index for patients with a discharge diag-

nosis of delirium during the study interval, there was a twofold
increase in the likelihood that a patient would be discharged in-
dependently to home for those who received an intervention for
delirium within two hours compared to those who did not 
(t-test; p < .05).

Discussion
We have described the use of a multidisciplinary mortality re-
view committee to address inpatient mortality at a large, urban
academic hospital. The diversity of the committee membership
encouraged a multipronged approach to QI initiatives. High-
lighting two initiatives developed and implemented by the com-
mittee to address sepsis and delirium, we demonstrate the
enormous success that can be achieved through a systematic ap-
proach to mortality reduction. With 37,000 admissions annu-
ally, the reduction in mortality—as measured by the UHC
observed mortality data—from 2006 to 2012, translated into
approximately 300 fewer deaths in 2012 than in 2006 (37,000
� 0.83% absolute reduction in observed mortality). This study
builds on previous work that has suggested that the formation of
a mortality review committee can help health care organizations
improve their inpatient mortality9,10 and provides additional ev-
idence to suggest that such a committee can be associated with
a measurable improvement in observed to expected mortality. 

KEYS TO SUCCESS

Through interdisciplinary meetings, partnerships with local
providers, and a multipronged approach to data collection (in-
cluding analysis of administrative data and manual chart re-
views), the Mortality Review Committee identified and
addressed a number of opportunities for QI (Tables 1 and 2).
By conducting interdisciplinary meetings, the committee pre-
vented “finger-pointing” and promoted a collaborative problem-

Role of the MRC Intervention

Development Mortality Review Process

360° Survey

Medical Records Query Process

Falls, Aspiration and Delirium (FAD) Education

Campaign

Sepsis Campaign

Revision of Supervision Policy for Faculty,    

House Staff, and Allied Providers

Supportive Rapid Response Team

Hospice Program

Table 2. Hospital Initiatives Developed/Supported by the
Mortality Review Committee (MRC)
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solving culture, which in turn reduced provider resistance, facil-
itating successful and well received improvement initiatives. 

Partnering with local providers promoted the collection of
unique perspectives and the successful development and imple-
mentation of improvement initiatives. Through the use of the
local provider surveys that were collected immediately following
a death, the Mortality Review Committee was able to gain a
unique perspective on factors that may have contributed to in-
patient mortality. Partnering with local providers was also im-
portant for the development and implementation of
improvement initiatives. Being on the front lines of patient care,
local providers often have the best sense of how to improve hos-
pital processes and are in an excellent position to develop inno-
vative solutions to problems identified by the Mortality Review
Committee. Furthermore, involving local providers in the de-
velopment of these initiatives increased provider buy-in. We
found that providers were much more likely to accept an initia-
tive that was developed by their colleagues than one that was
seemingly forced upon them by the administration.

Developing a multipronged, systematic approach to data col-
lection was crucial to success. By analyzing administrative data,
local provider surveys, and enhanced chart reviews, the Mortal-
ity Review Committee obtained a more complete understanding
of opportunities to reduce the mortality index and improve pa-
tient care. For example, when looking at Patient Safety Indica-
tor data, we found that they were often inaccurate when
compared with the review of the medical record. This problem
has subsequently been substantiated in the literature.27 In addi-

tion, administrative data alone are often too superficial to in-
form the development of solutions to the problems they may
identify. Finally, creating a systematic chart abstraction process
and a centralized database to synthesize data facilitated the trend-
ing of data over time, which allowed the Mortality Review Com-
mittee to assess the impact of improvement initiatives. 

There is no substitute for the alignment of organizational pri-
orities, incentives, and leadership. The organization established
mortality reduction as a priority. Executive leadership and all de-
partmental chairs were challenged to achieve reductions in mor-
tality. The pressure from the health system leadership to reduce
the mortality index paved the way for the success of the Mortal-
ity Review Committee. With buy-in coming from the top as well
as from local providers, the organization was open to the com-
mittee’s proposals.

One limitation of these data presented in this article is the
use of the mortality index as a quality measure. Although the
mortality index is a helpful metric to correct for patient severity
of illness, it is possible for improvements in the mortality index
to be driven by increasing expected mortality (such as by im-
proved coding) rather than by improving observed mortality.
However, our data show that although increases in expected
mortality do explain a component of the improvements in the
mortality index, there was also a trend toward decreases in ob-
served mortality during this time period. Furthermore, it is often
challenging to demonstrate large improvements in observed
mortality because of the low incidence of patient mortality at
baseline. Another limitation is that the mortality index provides

Trends in the Mortality Index, Observed Mortality, and Expected Mortality Following 
the Development of the Mortality Review Committee, Fiscal Year (FY) 2006–FY 2012

Figure 2. Data from the University HealthSystem Consortium (UHC) observed-to-expected mortality ratio, 2006–2012, are shown as Mortality Index with trend
line (left), and observed and expected mortality (right). Diamonds (with dotted trend line) and crosses (with solid trend line) represent the observed and expected
mortality, respectively. Of note, in the fourth quarter (Q4) of FY 2007, UHC recalibrated its mortality index algorithm, which was associated with a disconti-
nuity in the data.
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a static metric, while mortality reduction is a continuous and
fluctuating process. As a result, our estimate of approximately
300 fewer deaths in 2012 compared with 2006 might be smaller
if it were possible to examine on a more granular level. 

Our data demonstrate a marked improvement in our mortal-
ity index over time. As with other QI initiatives (such as the 
National Surgical Quality Improvement Program at the Depart-
ment of Veterans Affairs,28 where a dramatic improvement in
postoperative morbidity and mortality was demonstrated), it is
plausible that our findings reflect the Hawthorne effect. This is
in part intentional. By examining mortality closely and raising
provider awareness of efforts to reduce inpatient mortality, we
hope to have directly influenced observed and expected mortal-
ity. Similarly, we hope that the specific interventions informed by
the Mortality Review Committee were important in effecting
the improvements in mortality witnessed in our hospital. Re-
gardless of the explanation for our results, the Mortality Review
Committee will continue to work to reduce inpatient mortality
(Table 3, above).

CONTINUOUS QUALITY IMPROVEMENT

Going forward, the Mortality Review Committee will need to
continue to look for efficient ways to identify improvement op-
portunities, design interventions, and measure their impact. The
current chart review process requires 0.5 full-time equivalents
(FTEs) of time from a highly qualified nurse reviewer and ap-
proximately 0.2 FTEs of physician time. Access to data analysis
support is also important. The full committee meets for one and
a half hours every other month. Many health care organizations
may not have adequate resources to pursue such an approach
and even if they do, there is still an opportunity cost to devot-
ing so much time and effort to chart reviews. Improved meth-
ods for identifying charts for review, similar to the Institute for
Healthcare Improvement Trigger Tools,29 will need to be devel-
oped to increase the efficiency of this process. In addition, par-
ticipation in the 360° provider reviews needs to be increased.
Creating a stronger culture of continuous quality improvement
may help increase participation, and organizations with strong

cultures of QI may be better suited to adopting such a tool. In
addition, improvements in the design of the 360° form may re-
sult in increased participation. 

The goal of reducing inpatient mortality is a continuous 
journey. The hospital has set a goal of zero preventable deaths by
2014. Thus far, the Mortality Review Committee has imple-
mented numerous initiatives to lower the mortality index. 
On the basis of the literature and the committee’s experiences,
the initiatives have been targeted to impact specific processes re-
lated to either the observed or expected components of the mor-
tality index. Given the number of initiatives and overlapping
implementation timetables, it was not possible to determine
which initiatives had the greatest impact on the mortality index.
We conclude that the synergistic effects of all the initiatives im-
plemented during the process of continuous quality improve-
ment have propelled us toward reaching our mortality index
goals. 
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■ Implementation of House Staff Quality Committee

■ House Staff Representation at Leadership Meetings

■ Integration of Evidence-Based Medicine Through Information 

Technology

■ Implementation of Patient Surveillance System/Early Warning

System

Table 3. Improvement Initiatives Under Development
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Appendix 1. Template for Provider Documentation

Online-Only Content8

(continued on page AP2)

The template for provider documentation was used on the inpatient medicine service to help standardize the documentation process to optimize the clarity of
provider assessments as well as diagnostic and treatment plans.
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Online-Only Content8

(continued on page AP3)

Appendix 1. Template for Provider Documentation (continued)
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Appendix 1. Template for Provider Documentation (continued)

Online-Only Content8
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Appendix 2. Pocket Card Developed for Sepsis Diagnosis and Management 

Online-Only Content8

Appendix 2a (front). Laminated pocket card prompt to guide screening for sepsis; Appendix 2b (back). Laminated pocket card prompt to guide evaluation
and management of sepsis for physicians (left) and nurses (right). Selected abbreviations: CC, critical care; EGDT, early goal-directed therapy; MAP, mean
arterial pressure; MS, mental status; NC, nasal cannula; R/O: rule out; SIRS, systemic inflammatory response syndrome; UO, urine output; UTI, urinary
tract infection. 

2a. Front of card 2b. Back of card
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Appendix 3. Screenshot of Clinical Decision Support Intervention for Sepsis Management

Online-Only Content8

The clinical decision support tool provides prompts to help the clinician assess the clinical situation, begin early goal-directed therapy, and administer appro-
priate antibiotics in a timely fashion. This tool automatically populates recent relevant laboratory data to aid the clinician in evaluation. 
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Online-Only Content8

Appendix 4a (front). Laminated pocket card prompt to guide screening, evaluation, and management of change in mental status/delirium, distributed dur-
ing the Falls, Aspiration and Delirium (FAD) campaign. Appendix 4b (back). Laminated pocket card prompt to guide pharmacologic and nonpharmaco-
logic management of change in mental status/delirium, distributed during the FAD campaign. R/O, rule out; RRT, rapid response team; SOB, shortness of
breath. 

Appendix 4. Pocket Card Developed to Guide Screening, Evaluation, and Management of Delirium, 
as Well as the Nonpharmacologic Interventions for Change in Mental Status and Delirium

4a. Front of card

(continued on page AP7)
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Online-Only Content8
Appendix 4. Pocket Card Developed to Guide Screening, Evaluation, and Management of Delirium, 

as Well as the Nonpharmacologic Interventions for Change in Mental Status and Delirium (continued)

4b. Back of card
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Online-Only Content8
Appendix 5. Sample Poster Developed by the Falls, Aspiration and Delirium Subcommittee

This poster was created for inpatient units to raise awareness and guide screening, evaluation, and management of change in mental status/delirium, dis-
tributed during the Falls, Aspiration and Delirium (FAD) campaign.
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Online-Only Content8
Appendix 6. Screenshot of Clinical Decision Support Intervention for Delirium Management

This tool provides prompts to help the clinician assess the clinical situation, order appropriate laboratory and imaging studies, and choose an effective treat-
ment strategy. This tool automatically populates recent relevant laboratory data from the past seven days and active medications that are known to increase
the risk of delirium to aid the clinician in evaluation.
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