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Problem

Recent national health care delivery 
reform efforts have focused on reducing 
patient harm and improving value.1,2 In 
line with these efforts, the Accreditation 
Council for Graduate Medical Education 
(ACGME) has incorporated competencies 
in patient safety, quality improvement, 
interprofessional collaboration, and 
health care systems into the training 
requirements for residents.3,4 As a result, 
programs have been seeking novel ways 
to engage residents in meaningful quality 
improvement and patient safety initiatives.

The morbidity and mortality (M&M) 
conference occupies a unique space at 

the intersection of peer review, quality 
improvement, and medical education. 
The traditional M&M conference model 
involves a critique of the clinical decisions 
made by individual physicians that led 
to an adverse event. As an alternative 
approach, a systems-based M&M 
conference promotes a “just culture” in 
which “members of a multidisciplinary 
health care team must engage in objective 
nonjudgmental review of adverse outcomes 
and commit to systematic process change.”5 
At the same time, in this alternative model, 
learners can uncover systems conditions 
that contribute to errors while maintaining 
individual accountability.6,7

In 2011, faculty from the quality and 
patient safety (QPS) program in the 
Department of Medicine at the University 
of Colorado completed an assessment 
of the existing quality improvement and 
patient safety activities and identified 
the departmental M&M conference 
as an area for improvement. They 
highlighted two major deficiencies. First, 
conference structure varied considerably. 
Second, conference content reflected the 
traditional model emphasizing medical 
knowledge and clinical decision making.

In this report, we describe the 
development, pilot, and refinement of a 
systems-based M&M conference model 
that incorporates both the educational 
and clinical missions of improving QPS.

Approach

Setting

The Department of Medicine at the 
University of Colorado has 850 faculty 
members and 188 internal medicine 
residents. We piloted the redesigned 
M&M conference model at the largest 
of the department’s affiliated clinical 
sites—the University of Colorado 
Hospital (UCH).

Convening taskforce

The vice chair for quality in the 
Department of Medicine convened a 
dedicated M&M conference enhancement 
taskforce with representatives from 
clinical divisions, the internal medicine 
residency program director, the associate 
program director for quality, and the 
chief resident, as well as representatives 
from the UCH Departments of Clinical 
Information Technology, Clinical 
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Abstract

Problem
The morbidity and mortality (M&M) 
conference is a vital event that can 
affect medical education, quality 
improvement, and peer review in 
academic departments. Historically, 
M&M conferences have emphasized 
cases that highlight diagnostic 
uncertainty or complex management 
conundrums. In this report, the  
authors describe the development, 
pilot, and refinement of a systems-
based M&M conference model  
that combines the educational and  
clinical missions of improving  
quality and patient safety in the 
University of Colorado Department  
of Medicine.

Approach
In 2011, a focused taskforce 
completed a literature review that 
informed the development of a 
framework for the redesigned 
systems-based M&M conference. The 
new model included a restructured 
monthly conference, longitudinal 
curriculum for residents, and formal 
channels for interaction with clinical 
effectiveness departments. Each 
conference features an in-depth 
discussion of an adverse event using 
specific quality improvement tools. 
Areas for improvement and suggested 
action items are identified during 
the conference and delegated to the 
relevant clinical departments.

Outcomes
The new process has enabled the review 
of 27 adverse events over two years. 
Sixty-three action items were identified, 
and 33 were pursued. An average of 
50 to 60 individuals participate in each 
conference, including interprofessional and 
interdisciplinary colleagues. Resident and 
faculty feedback regarding the new format 
has been positive, and other departments 
are starting to adopt this model.

Next Steps
A more robust process for identifying 
and selecting cases to discuss is needed, 
as is a stable, sufficient mechanism to 
manage the improvement initiatives that 
come out of each conference.
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Effectiveness and Patient Safety, and 
Pharmacy. This group was charged with 
developing a proposal for a new systems-
based M&M conference and with piloting 
this new model. Rather than develop 
an entirely new M&M conference, the 
taskforce decided to redesign the existing, 
residency-led, departmental M&M 
conference at UCH.

Development of a best practices 
framework

We reviewed the literature on systems-
based M&M conferences and interviewed 
local thought leaders with expertise in 
both patient safety and education to 
develop the following guiding principles:

1. Use standardized methodology for 
case findings and analysis

2. Present adverse events, including 
morbidity, mortalities, and near 
misses

3. Emphasize routine interprofessional 
and interdisciplinary participation

4. Identify areas for systems 
improvement as part of the conference 
discussion

5. Link identified opportunities for 
improvement to performance 
improvement activities led by faculty, 
learners, and the hospital

6. Develop formal channels of 
interaction with the hospital’s risk 
management and clinical effectiveness 
departments and the medical school’s 
office of Graduate Medical Education

In addition, we designed the new M&M 
conference model to include a yearlong 
curriculum for residents targeting the 
key components of QPS in the ACGME 
competencies (see Chart 1). The 
curriculum highlighted common domains 
of quality and safety, including handoffs, 
interprofessional/interdisciplinary 
teamwork and communication, transitions 
of care, medication reconciliation, and 
cognitive errors. We also embedded the 
use of specific quality improvement 
tools into the conferences, including a 
modified fishbone (Ishikawa) diagram, 
failure mode effects analysis, process maps, 
Reason’s latent versus active error model, 
and the “five whys” method of root cause 
analysis.8,9

Pilot of the new format

In August 2012, a dedicated core 
team of faculty, including the internal 
medicine residency associate program 
director, chief resident, and patient safety 
expert, piloted the hour-long, monthly 
systems-based M&M conference model. 
Preparation for the conference included 
the following:

1. Choosing an appropriate case: Cases 
with adverse events were collected 
from spontaneous reports to faculty 
or to the chief resident, our hospital 
safety event reporting system, and 
direct referrals. We selected cases to 
highlight key domains outlined in 
our curriculum, even if harm did not 
reach the patient (near miss).

2. Developing teaching points and 
conference materials (e.g., handouts, 
presentation slides).

3. Inviting subspecialty or 
interdisciplinary faculty and 
interprofessional staff to attend the 
conference.

4. Preparing facilitators with goals for 
the conference and pitfalls to avoid.

Table 1 describes the structure of 
the conference in this new model. 
Residents submit an M&M Analysis 
Form for each conference they attend; 
as part of this form, they complete a 
modified fishbone diagram and propose 
solutions to identified systems issues 
(see Supplemental Digital Appendix 1 
at http://links.lww.com/ACADMED/
A333). 

After each conference, the core team 
debriefed for 30 minutes and addressed 

Chart 1
Systems-Based Morbidity and Mortality (M&M) Conference Curriculum Map and 
Related Educational and Clinical Outcomes, University of Colorado Department of 
Medicine, 2012–Present

Goal and objectives Desired educational outcomes Desired clinical outcomes

Learners would understand the principles of just culture in patient 
safety and specifically be able to

•    Describe just culture framework

•     Complete an adverse event review as a process for improving 
care

•   Improvement in patient safety culture in 
the Department of Medicine as measured 
by the AHRQ patient safety culture survey 
(modified for residents)

•   Achievement of relevant systems-based 
practice and practice-based learning 
milestones in the ACGME competencies

•   Increased number of 
adverse events reported by 
trainees

Learners would be able to apply the principles of systems 
improvement to quality and safety efforts and specifically be able to

•   Characterize an adverse event, including near miss, medical 
error, harm

•   Identify both cognitive and systems factors that contribute to 
patient harm

•   Analyze an adverse event using root cause analysis tools, 
including a modified fishbone (Ishikawa) diagram, failure 
mode effects analysis, process maps, Reason’s latent versus 
active error model, and the “five whys” method

•   Recommend actionable suggestions for systems improvement

•   Participate regularly in meaningful discussion of adverse events 
with interprofessional and interdepartmental colleagues

•   Increased resident engagement and 
participation in quality improvement 
efforts

•   Achievement of relevant systems-based 
practice and practice-based learning 
milestones in the ACGME competencies

•   Increased number of 
actionable suggestions for 
improvement to our clinical 
partner

•   Increased number of 
new quality improvement 
initiatives in the 
Department of Medicine 
derived from the M&M 
conference

•   Increased number of 
improvement initiatives 
in the Department of 
Medicine

Abbreviations: AHRQ indicates Agency for Healthcare Research and Quality; ACGME, Accreditation Council for 
Graduate Medical Education.
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the effectiveness of the conference, 
reviewed areas for improvement 
identified during the conference, 
suggested reasonable action items for 
follow-up, and delegated tasks related 
to these action items to relevant 
external teams. 

Outcomes

Participation

The new M&M conference process 
enabled the review and analysis of 27 
adverse events from all Department 
of Medicine divisions over two years 
(2012–2013). In addition, every 
conference included participation from 
interprofessional and interdisciplinary 
colleagues, with an average of 50 to 
60 faculty, fellows, residents, students, 
pharmacists, nurses, other allied 
health staff, quality improvement 
data analysts, and risk management 
professionals in attendance. Table 2 
shows the numbers and types of cases 
reviewed, the educational domains 
addressed, the types of systems errors 
identified, and the action items 
generated.

Educational outcomes

Resident attendance at the conferences 
increased significantly over time, as 
did adverse event reporting to the chief 
resident. However, we did not observe 
a measurable increase in resident 
reporting to the hospital safety event 
reporting system. In addition, all 
curricular domains were addressed over 
the course of the academic year.

Residents are only required to submit 
an M&M Analysis Form for each 
conference they attend. A review of 
their submissions allowed program 
directors to assess residents’ ability 
to recognize health systems forces 
that increase the risk of error and to 
provide actionable recommendations 
for improving internal medicine 
residents’ developmental milestones.10 
As residents progressed through 
training, we observed that they 
gained an understanding of the health 
systems forces that present barriers for 
providing high-quality patient care; 
specifically, they showed improvement 
in their ability to analyze problems 
and propose solutions. All of our 
graduating residents were deemed 
“ready for unsupervised practice” in 
the internal medicine systems-based 
practice subcompetency of “recognizes 
systems error and advocates for systems 
improvement.”

Clinical outcomes

In the first two years, 63 total action 
items were identified and 33 were 
referred to external teams, such as clinical 
departments (cardiology, infectious 
disease, etc.), Clinical Pharmacy, Risk 
Management, and the Physician Access 
Center, for further action. Implementing 
changes related to these action items 
allowed for new collaborations between 
these departments and the relevant 
hospital teams (e.g., laboratory, 
pharmacy, risk management) and 
interested faculty, residents, or students 
who championed these efforts.

Table 1
Structure of a Systems-Based Morbidity and Mortality (M&M) Conference, University 
of Colorado Department of Medicine, 2012–Present

Structure Purpose Example

Introduction 
(5 minutes)

Set stage, provide context, review 
feedback/updates from cases presented 
at prior M&M conferences

Vice chair for quality introduces conference and provides updates on work done on 
previous month’s M&M case; transitions to chief resident to present new case.

Presentation of 
case timeline  
(20 minutes)

Highly curated case presentation with 
limited discussion of specific clinical pearls 
by chief resident and invited subspecialists

A 25-year-old woman with a history of sickle cell disease admitted with chest pain. 
Inaccurate medication reconciliation led to an episode of hypotension and transfer 
to a higher level of care.

Analysis of 
contributing 
factors 
(30 minutes)

Facilitated discussion using cognitive-systems 
fishbone diagram to identify contributing 
factors; input from invited guests from other 
disciplines or departments specifically solicited 
as part of discussion; brainstorming for 
systems improvements

Systems factors identified included confusing EMR medication reconciliation process 
(clinical pharmacist provided clarification on current process), delay in patient handoff 
due to resident scheduling (residents and residency leadership highlighted challenges 
with duty hours restrictions causing more “shift-work” practices for residents).

Cognitive factors identified included momentum bias related to the patient’s need 
for an obsolete medication.

Wrap-up 
(5 minutes)

Summarize discussion; present outcome 
of case

Proposed solutions included redesign of medication reconciliation process in EMR to 
better clarify discontinued medications.

Abbreviation: EMR indicates electronic medical record.

Table 2
Cases Reviewed and Action Items 
Pursued From a Systems-Based 
Morbidity and Mortality Conference 
Series, University of Colorado 
Department of Medicine, 2012–2013

Category No. (%)a

Type of harm 23
  Death 6 (36)

  Harm requiring intervention 5 (22)

  Permanent harm 4 (17)

  Harm/prolonged hospitalization 2 (9)

 No harm/reached patient 2 (9)

  No harm/didn’t reach patient 2 (9)

  No harm/required monitoring 1 (4)

  Intervention to sustain life 1 (4)

Educational domain 27

  Communication 13 (48)

  Transitions of care 9 (33)

  Interprofessional teamwork 6 (22)

  Handoffs 3 (11)

  Medication reconciliation 2 (7)

Type of systems error 27

  Communication 19 (70)

  Documentation 9 (33)

  Information technology 9 (33)

  Care coordination 5 (19)

  Environment 4 (15)

  Equipment 2 (7)

Action items pursued 33

  Completed 11 (33)

  Ongoing 11 (33)

  Pending 11 (33)

 aNot all numbers add up to the total listed for each 
category because some cases addressed more than 
one educational domain or presented more than one 
systems error.
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Examples of completed action items 
include

•	 A process for our lab to call significant 
serum troponin results to providers,

•	 Revision of continuous intravenous 
heparin order sets to support the safe 
stopping and starting of the medication 
around the time of invasive procedures,

•	 Improved infection prevention 
signage, and

•	 A new direct admission protocol for 
patients admitted from our primary 
care clinics.

Examples of ongoing action items include

•	 Revision of the Airborne Precautions 
Policy and a new “Assess for TB” order 
set in conjunction with our infection 
prevention team, and

•	 Standardized communication and 
handoff processes between the 
emergency department and internal 
medicine admitting teams, including 
both providers and nurses.

These efforts allowed the realization 
of our last two guiding principles (see 
above), which represented an important 
achievement.

Lessons learned and limitations

Conducting our systems-based M&M 
conferences required significant and 
persistent dedication from the team. 
Case selection and careful curation of 
teaching points for facilitated discussion 
were both time and labor intensive 
because of the intentionality of the 
model. We approached these tasks 
deliberately, considering the culture 
of our department and keeping with 
our guiding principles and curricular 
objectives. The conference presentation 
was a highly coordinated event and relied 
heavily on the expertise of faculty trained 
in quality improvement to effectively 
facilitate the discussion, balancing the 
need for a safe environment with that of 
an analysis of errors in patient care. The 
implementation of this new model also 
had specific facilitators, including the 
support of the office of Graduate Medical 
Education, the risk management and 
clinical effectiveness departments, and the 
senior associate dean for clinical affairs. 
An activated group of junior faculty and 
the emergency department vice chair for 
quality also supported this work.

An important limitation of our 
curriculum is that it is primarily housed 
in only one of the four institutions 
through which our residents rotate. At 
any given time, only about one-third 
of our residents are at UCH, so local 
institutional culture or other factors 
could erode the attitudinal changes we 
attributed to this new model.

Finally, because of the precise case types 
that we chose for educational purposes, 
finding cases that meet all our criteria 
remains challenging, and the cases we did 
choose do not necessarily reflect the full 
spectrum of medical errors that may occur.

Next Steps

The inclusive nature of our model led to 
early success and recognition both within 
and outside the Department of Medicine. 
After the first year, we conducted the first 
joint systems-based M&M conference 
with our colleagues in the emergency 
department. Subsequently, we have 
partnered with two other departments 
and their residency programs, coached 
four Department of Medicine divisions in 
developing a similar model for their M&M 
conferences, and expanded our model to 
all of our residency program sites.

Moving forward, strengthening the 
connection to clinical quality improvement 
activities preceding and following the 
conference remains an important activity 
for adhering to our guiding principles. 
Identifying suitable cases has relied on 
spontaneous reporting of events from 
individuals and on the review of many 
potentially eligible cases. A regular, 
collaborative peer review of adverse events 
fed by spontaneous individual reports, 
our hospitals’ safety event reporting 
system, and risk management could 
provide a more robust and comprehensive 
mechanism for identifying and selecting 
cases to include. A crucial component 
of the conference that evolved over time 
was the identification of actionable items 
and an expectation of follow-up on those 
items. As a result, we have seen increasing 
numbers and better quality in the viable 
action items that have been generated. 
However, we currently lack a stable, 
sufficient mechanism to manage these 
improvement initiatives.

Thus far, our process has relied on a 
select group of expert faculty; however, 
we hope to increase engagement by 

encouraging residents and faculty not 
only to participate in the conferences 
but also to lead them. We have engaged 
our residency program’s chief resident 
for quality and safety, whose role is to 
teach residents about quality and safety 
(sponsored by our local Veterans Affairs 
medical center), and we have begun to 
train junior faculty to lead conferences in 
the future.

Redesigning our traditional M&M 
conference to a systems-based model 
has allowed us to train our residents in 
quality and safety and to meaningfully 
change the system in which we practice. 
Although a multifaceted approach is 
necessary—both to significantly improve 
quality and to meet the QPS educational 
requirements of the ACGME—we 
found the M&M conference to be a 
particularly powerful leverage point for 
changing safety culture, assessing the 
fundamental knowledge possessed by 
learners, teaching complexity and just 
culture principles, and identifying highly 
relevant improvements in care processes 
within our department. We believe 
that this model is widely applicable 
in other academic and nonacademic 
institutions, and we hope others will use 
the information we have presented here 
to adapt our model (see Supplemental 
Digital Appendix 2 at http://links.lww.
com/ACADMED/A333) to fit their local 
institutions.
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