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Abstract

Objective. Preventable hospital mortality is a critical public health issue, particularly when mortalities are associated
with events that are preventable. Mortality and morbidity reviews (MMRs) provide a rigorous, systematic, open,
collaborative and transparent review process for clinicians to examine areas of improvement. The aim of the present
review was to explore the evidence for best practice when conducting MMRs.

Methods. Searches of published and grey literature from 2009 to February 2016 were conducted. This period was
selected to update a previous review. Inclusion and exclusion criteria was established a priori and based on the Population-
Intervention-Comparison-Outcome (PICO) framework. Specific search terms were generated and used to identify relevant
articles, with reference lists and citing articles also screened for inclusions. Titles and abstracts were screened and duplicates
removed. Study details regarding setting, study design, reported outcomes, tool type, clinicians present and the timing of
MMRs were extracted and summarised.

Results. After screening, 31 documents were included in the present review: 20 peer-reviewed articles and 11 items
from the grey literature. Specific outcomes reported included mortality rates, satisfaction, education, cost and quality of care.
The most common features of MMRs included timing, leadership, attendees, case presentation format, terms of reference,
agenda and governance.

Conclusions. MMRs decrease gross mortality rates and are effective in identifying and engaging clinicians in system
improvements. MMRs should not focus on the actions of individuals, rather on education and/or quality improvement.
MMRs should consist of a multidisciplinary team following a structured presentation format with an analysis of error process
including actions to be followed-up. Further, it is possible for a single standardised MMR to be implemented hospital wide.

What is known about the topic? MMRs are conducted in a variety of clinical settings to educate clinicians and improve
patient care.

What does this paper add? This review updates a previous review published in 2009 and summarises current evidence
around morbidity and mortality reviews. This review also provides a framework for a standardised MMR to be implemented
hospital wide.

What are the implications for practitioners? This summary of the evidence can be used to guide the development,
formation or conduct of MMRs in any healthcare setting.

Received 2 September 2016, accepted 24 February 2017, published online 20 April 2017

Introduction morbidity review (MMR) is a peer-review process that aims to

Preventable hospital mortality is a serious public health issue, provide medical education, improve patient care and increase
particularly when mortalities are associated with events that are clinical performance in cases where morbidities and mortalities
preventable. As a result, there is a clear need to have rigorous, occur. MMRs provide an open, collaborative and transparent
systematic and effective processes in place to enable the assess- review process for clinicians to examine practice and identify

ment of quality of care in a manner that is timely. A mortality and areas of improvement, such as patient outcomes and adverse

*A condensed version of this article first appeared in The Quarterly newsletter in September 2015 (see http://racma.edu.au/?option=com_
content&id=775&Itemid=451, accessed 8 March 2017).
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Best practice for morbidity and mortality reviews

events, without fear of blame or individual focus.' ™ Terms such
as ‘morbidity and mortality conference’, ‘morbidity and mortality
meeting’ and ‘patient safety and morbidity and mortality con-
ferences’ are also used interchangeably throughout the literature.

Historically, MMRs are commonly conducted in surgical
departments as a mode of clinical education and a way of
reviewing and improving practice.”” However, MMRs have
been conducted in a variety of settings, including acute care
units,'*"" community medical centres,'” emergency depart-
ments,'” general medical units,' intensive care units'* and pal-
liative care units.'” In fact, standardised MMRs have been
deployed and evaluated across entire hospitals or hospital
networks.'®'* However, the declared purpose of MMRs varies,
with the most commonly reported goals being teaching,”’ med-
ical management or quality improvement.*” Some have sug-
gested that an effective MMR should contain certain elements,
such as: identification of events resulting in adverse patient
outcomes; fostering discussion of those events; identification
and dissemination of information and insights about patient care
that are drawn from experience; reinforcing accountability for
providing high-quality care; and creating a forum in which
physicians acknowledge and address reasons for mistakes.*’

In Australia, health care providers independently organise and
operate MMRs. There is no mandatory process or procedure that
must occur when cases meet the requirements of areview. Instead,
organisations conduct MMRs internally under their own direc-
tion. As a result, there is an absence of a consistent, standardised
approach and it is likely that MMRs differ from healthcare
network sites, departments and units. Although MMRs may be
commonplace in a range of healthcare settings, the characteristics
of how they are conducted, in terms of structure and format, vary
considerably.'*2" A strength of the MMR process is that a
structured methodology can be applied to each and every case

Table 1.
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with the view of systematically, and transparently, examining
cases without bias or predisposition and with a view to system and
process improvement.'® After exploring the information regard-
ing preventable death in our network (Monash Health), it became
apparent that there was a lack of consistency in how MMRs were
being conducted. Therefore, we were interested in exploring the
literature to inform the development of a gold standard or best
practice. We were also interested in describing the outcomes and
common features of MMRs.

Methods
Search strategy

A search for peer-reviewed and grey literature published from
2009 to February 2016 was conducted in PubMed and Google.
This time period was selected because the present review updated
a previous review conducted on MMRs from inception until
2009.%° Documents identified were screened using inclusion
and exclusion criteria established a priori and based on the
Population-Intervention-Comparison-Outcome (PICO) frame-
work (Table 1).2' Only documents that covered the mortality
review process in a hospital setting were included, but items that
included ‘mortality’ and ‘morbidity’ were not excluded.

Specific search terms selected were generated from a combi-
nation of those used in previous MMR reviews" and searches of
appropriate MeSH terms (Table 2). Reference lists and citing
articles were also screened for potential inclusions.

There are several terms that refer to the process of formally
discussing cases of morbidity and mortality, including ‘morbidity
and mortality review’, ‘morbidity and mortality conference’ and
‘morbidity and mortality meeting’. To simplify, we refer to these
clinical meetings as MMRs from this point onwards.

Document eligibility criteria

MMR, morbidity and mortality review; MMC, morbidity and mortality conference; MMM, morbidity and mortality meeting; PSMMC, patient safety and
morbidity and mortality conferences

Criteria Action

Descriptor

Inclusion
Inclusion

Setting
Intervention

Exclusion

Outcomes Inclusion

Document details Inclusion

Exclusion

Publication date Inclusion

Hospital, healthcare

MMR

MMC

MMM

PSMMC

All other related alternative meeting terms
Morbidity

Patient-centred outcomes

Features and/or processes

Tools

All quantitative and qualitative research study designs
Reviews and conference abstracts
Government or health service reports

Health service policies, protocols or guidelines
English language publication

Commentaries

Editorials

Non-human studies

Non-English language publication

2009-16
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Table 2. Search terms used to identify documents in PubMed and using Google

Search terms in PubMed
1. *Mortality/or mortality.mp

. peer review.mp. or *‘Peer Review’/

. Terms 3 or 4
.Terms 1, 2 and 5

[N A N

7. Limit Term 6 to (English language and humans and yr= 2009-Current’)

Search terms in Google

. *Quality Assurance, Health Care/or healthcare quality improvement.mp.

. review$ or conference$ or meeting$ or Panel or Process or instrument$ or Tool$).mp

Mortality AND (review$ OR conference$ OR meeting$ OR panel OR process OR instrument$ OR Tool$)) AND (‘peer review” OR ‘quality assurance’

OR ‘healthcare quality improvement’)

Review process

PubMed search results were exported into Endnote (X7;
Thomson Reuters), where titles and abstracts were screened and
duplicates were removed by one reviewer (CWJ). All potential
papers were searched for inclusion and the full text was obtained
where required. Following the Google search for grey literature,
filters for English language and date were applied, and all entries
were screened for inclusion by two reviewers (CWJ, MG). Those
links that were relevant were then exported to a Microsoft Word
document.

Data extraction

For each study identified from the PubMed search, details re-
garding setting, study design, reported outcomes, tool type,
clinicians present and the timing of MMRs were extracted
(Table 3). Similarly, data regarding setting, tool type, clinicians
present and timing were also extracted for the grey literature items
(Table 4).

Results

The PubMed search identified 827 publications, of which 27 full-
text articles were retrieved (Table 3). The search of the grey
literature identified 256 results. After screening, 31 documents
were included in the present review (20 peer reviewed articles and
11 items of grey literature) (Fig. 1)."~'***7* After extracting and
summarising the relevant information, the evidence presented
herein relates to specific outcomes examined and reported in the
literature, as well as common features of MMRs.

Outcomes of MMRs

Five studies explored mortality rates as an outcome.
One study evaluated the effect of MMR on learning.” Four studies
explored satisfaction levels of how MMRs were conducted by
participants.'>'”'%?* Six studies described or evaluated the use
ofan MMR tool."®%%141¢ One study explored cost, "> two studies
explored the format of MMRs'*""” and four studies explored
quality of care or care delivery.'3?*?® The validity and reli-
ability of a structured MMR tool has also been reported.’

4,7,10,11,23

Most common features for MMRs

Six studies used MMRs in a surgical setting,” ” with other settings
including acute care,'®'" community,'> emergency care,'’
intensive care,'* palliative care,'” general medical' and paediatric
anaesthesia.”* Nearly all items of evidence reported information

.. . - Q ~15.17—19 .
about the timing of their MMRs, ' =089 11=15:17719.24.25 Eifyeen
items of evidence used multidisciplinary teams in their
MMRg; ! 3561 LI1T.19.22225.28 o herg included physicians,lo’13 18

4,7,8

12
surgeons and nurses.

Discussion

The present systematic review was conducted to update a previ-
ous review,”’ and identified and synthesised recent evidence
about MMRs. There is limited evidence in the literature evalu-
ating outcomes or measurements of patient-centred care as aresult
of MMRs. A previous review has described other literature on the
effectiveness of specific MMR approaches and identified MMRs
to be effective in identifying and engaging clinicians in system
improvements, reducing deaths from cholera and creating a safe
forum for discussion of errors for junior medical staff, including
removing fear of incrimination.”’ Mortality rates, satisfaction,
cost, quality of care and patient safety were reported in the studies
included in the present review.

Outcomes of MMRs
Mortality rate

MMRs provide a quality management approach that can
improve mortality rates in hospitals with sub-optimal perfor-
mance.'® It should be noted that the finding of mortality rate
improvement is based on observational, non-randomised data.
Gross mortality and age-adjusted mortality are reduced following
the implementation of MMRs.*?* Structured MMR proforma
capture more mortalities, morbidities and adverse events than
standard MMRs.” In addition, MMRs decrease medical malprac-
tice claim rates.''

Satisfaction

MMRs lead to higher levels of clinician satisfaction because
they provide rigorous case discussion, collaboration, understand-
ing of operations of non-clinical staff and communication be-
tween all staff.'® The provision of a clear framework means that
meetings are well organised, and the educational tone leads to a
better appreciation of the topic.”* However, time restrictions mean
that the discussion of cases and topics is limited.>* Neurosurgeons,
anaesthetists and head nurses are satisfied with MMRs because
they provide useful solutions to clinical practice problems.” MMRs
have a positive effect on teamwork, offering opportunities to
discuss deficiencies and to decrease tensions. ' It is also suggested
that MMRs promote a safety culture through the identification,
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analysis and correction of deficiencies.'? Alternately, there is some
dissatisfaction in MMRs that contain root cause analysis because
there are issues in training staff in this technique.'®

Cost

from two to 25 meetings
a year; half were

held monthly and their
frequency was higher in
ICUs than in other wards

Cost savings are evident following the implementation of an
MMR."? In patients with ventilator-associated pneumonia,
MMRs have been shown to reduce ventilator-associated pneu-
monia cases leading to a cost saving of US$13 333 per month. '

Timing of meeting
Varies: frequency varied

Monthly

Quality of care and patient safety

MMRSs identify quality issues more effectively.” Patient care
is improved in palliative care environments with pain, dyspnoea,
nausea and agitation all addressed at a higher rate.'> MMRs lead
to improvements in patient care via enhanced governance and
clinical management follow-up.'

In addition, those that lead MMRs believe patient care is
enhanced through improved teamwork and an improved platform
to discuss deficiencies and decrease tensions.'” MMRs are a
powerful driver of the safety culture, with increases in motivation,
resulting in improvements in harm minimisation practice and
improved promotion of organisational learning.”* Information
and data from MMRs are positively implemented into clinical
practice via educational programs to allow for standardisation of
best practice.”* The ability of MMRs to engage multiple members
of the healthcare team in a discussion of adverse outcomes while
collaboratively focusing on solving problems also leads to
improvements in patient safety.”” This is brought about by the
identification of potential system failures, empowering work-
groups to address specific systems-based problems and making
transparent accountability for regular follow-up.”*

Program directors returned
survey but residents or
attending physicians
reported MMRs

MDT but headed mainly
by senior physician

Clinicians present

Survey on MMR format

Tool type
Survey

(continued)

Most common features of MMRs

To build a picture of what the ideal MMR looks like, the most
common features were identified from the literature, as sum-
marised below.

conference, the types of

cases presented at the
conference, how cases
were identified for
conference, who led the
conference and what
protocols existed for
addressing errors

presentation at the
perception of MMR

identified in the
value and problems
encountered

conference

Survey on frequency of the
MMR format, leader’s

Table 3
Reported outcomes

Timing

There is large variability and no clear consensus on the ideal
timing of when an MMR should occur. The number of reported
cases can often determine the frequency of meetings.'” Options
used throughout the literature are within 1 week of an event,
whenever practical within days of the event, within 24 h of an
event, weekly, 2SR gy TSSOILINI42224 p
monthly'" and 3 monthly.® There has not been empirical eval-
uation of timing.

Prospective, descriptive
cross-sectional

Study design
Prospective

Length

Evidence regarding meeting duration varies, with MMRs
going from 20 min up to 4 h. 129 However, a 15-min presentation
with 5 min for questions has been used previously.®'” In addition,
30 min per case has been used."®

affiliated hospital,

Emergency, not specific to
a healthcare service, US
Grenoble

Hospital wide: university-

Setting

Leadership

Leaders should have high skills and expertise in the area of
morbidity and mortality cases.” Leaders should be trained or have
skills in auditing, the ability to understand and interpret the clinical
information accurately, the ability to access senior medical advice

Reference
Seigel et al."
Sellier et al."”
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Table 4. Comparison of morbidity and mortality review (MMR) characteristics for grey literature items
MDT, multidisciplinary team; SBAR, Situation, Background, Assessment and Analysis, Recommendation; *, unable to be determined
Study Year  Setting Tool type Clinicians present Timing
1000 lives +° 2013 General medical Guidelines MDT Weekly
Canadian Medical Protective ~ 2009  Non-specific Guidelines MDT: any of the providers involvedin ~ Within days
Association®® the care of the patient, selected
experts and others who can
contribute to the analysis of the
event and to the development of
practical recommendations to
improve patient safety
Dargon et al.”’ 2012 Non-specific SBAR * *
Department of Human * * Structured form * *
Services, Victoria®®
Mills* 2011 Maternity Structured form MDT Dependent on number of cases
Irish audit of surgical * Surgical Flow chart Relevant peer specialists *
mortality
MedPro group’’ 2014  General medical Guidelines * *
NSW Emergency Care * Emergency Tool and MDT Monthly
Institute’ guidelines
SAFE Anaesthesia Liaison 2013  Anaesthesia SBAR * *
Group™
The Royal Children’s 2013  Paediatric Structured form * *
Hospital, Melbourne®”
Yale-Newhaven Hospital** 2013  General medical Guidelines The committee or group doing the *

review may decide who must
participate; there is considerable
latitude in this format

database searching
n=827

Documents identified through

Documents identified
through Internet searches
n=256

A

A

v

Full-text documents accessed Full-text documents accessed

for eligibility for eligibility
n=27 n=256
A 4 A 4

Documents included
n=20

Documents included
n=11

Total documents
included
n=231

A 4

A

Fig. 1. Search results and screening process used in the present review.
and have an understanding of the clinical environment.” Leaders
may include consultants, physicians or senior doctors or nurses;
however, this role could be performed by any suitably trained staff
member with access to senior medical advice as required.

Attendees

Most of the literature reports the use of a multidisciplinary
team, >0 114717192224 participants may include any of the

providers involved in the care of the patient, selected experts
and others who can contribute to the analysis of the event and to
the development of practical recommendations to improve patient
safety.”” The vast array of staff involved in MMRs is listed in
Tables 3 and 4.

Case presentation

Case presentations vary in structure throughout the literature.
The Situation, Background, Assessment and Analysis, Recom-
mendation (SBAR) format is perhaps the most structured and best
evaluated format.'” Some have suggested that in the month leading
up to the MMR a core team should meet to gather, review and
summarise information from the patient’s hospitalisation in a time
series flow diagram.”* A brief literature review of the disease or
illness specific to the case is presented.”” Other reviews are formally
prepared in presentation format and shared with those attending the
MMR 2 days before the meeting.* Cause-and-effect diagrams have
been used to identify factors that may have been related or
contributed to the adverse outcome,*> as well as root cause analysis
to identify quality issues and causes of error.*'” In addition, a
seven-step process has been used outlining case identification, case
classification, case preparation and review, case analysis, case
discussion, recommendations and closure or follow-up.'*

Terms of reference

Clear and defined terminology when describing MMRs is
important.! Only factual information in incident or occurrence
reports is provided, and restraint needs to be applied to statements
of blame, speculation, opinion or other commentary as to the
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reasons for what happened.”'”'>** Emphasis must be placed on
MMRs being a safe, supportive and blame-free forum to facilitate
improvement and accountability.

Agenda

The present review found limited evidence regarding agenda.
The following outline has been used previously:** (1) a reminder
of the systems-based approach and confidentiality by the MMR
leader (5min); (2) a review of task force progress from prior
conferences by the MMR team (10 min); (3) a case presentation in
atimeline format by resident leaders (10 min); (4) a brief literature
review relevant to the case in question by resident leaders (5 min);
(5) identification of key issues leading to the undesired outcome
by all attending the MMR (25 min); (6) identification of work-
groups to address the key issues by the MMR team (10 min); (7)
areminder of confidentiality by the MMR leader (5 min); and (8)
evaluation of the conference by those who attended as adminis-
tered by the MMR leader (5 min).

Governance and follow-up

There is varied evidence for positions responsible for follow-
up within an organisation. Leadership can be involved in the
findings of MMRs.>*>2? In addition, risk or quality teams are
involved in the process because findings may be the result of
issues with system processes.' > Feedback functions have also
been built in to online systems that automatically administer
MMR forms where necessary and track the process of each MMR
case.'' To assist with evidence translation and process improve-
ment, improvement measures determined by the MMRs should
also be communicated to frontline staff through ward-based
speciality governance and clinical management positions or
staff.'

A previous review identified that:

Follow up tends to be limited to either case summary reports
and or designating individuals to follow up actions. . .some
studies have reported more comprehensive approaches
including documentation of outcomes, evaluations, devel-
opment of action plans, verbal updates at subsequent
MMRs, written reports and tracking of actions.*’

The present review is not without limitations. Only one
database was searched for relevant literature and one author
reviewed the references retrieved. To overcome these limitations,
the authors used secondary searching of citations and bibliogra-
phies to maximise the capture of studies that did not show up in the
database search or were inappropriately excluded.

The result of the present review has since informed and
steered a large organisational change. As such, the evidence in
the present review has been used to frame a gap analysis between
best practice and the current organisational procedures for
MMR. Subsequently, items of best practice have been prioritised
and reporting structures improved with terms of reference, pro-
cedures and implementation tools developed. These changes are
serving as a benchmark that the organisation has selected to
measure, monitor and gain feedback at the executive level in order
to inform policy development and improve the quality of patient
care in the future. More widely, the present review informs

C. W. Joseph et al.

clinical practice by providing a current summary of evidence
around MMRs.

Conclusion

There is very limited peer-reviewed literature exploring patient-
centred outcomes as a result of the MMR process. MMRs have
resulted in a decrease in gross mortality and are effective in
identifying and engaging clinicians in system improvements,
reducing deaths from cholera and creating a safe forum for the
discussion of errors for junior medical staff, including removing
fear of incrimination. Based on the best available evidence we are
able to inform best practice in conducting MMRs. This includes
an MMR that should not focus on the actions of individuals, rather
on education and/or quality improvement. MMRs should include
an agenda, a structured presentation format (i.e. SBAR), an
analysis of error process and should conclude with actions to be
performed, and these followed-up at the beginning of subsequent
MMRs. MMRs should consist of a multidisciplinary team,
including those who had the most contact with the patient. Finally,
given the features are general in nature, it is possible for a single
standardised MMR to be implemented hospital wide.
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