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Redesigning a Morbidity and Mortality Program in a University-
Affiliated Pediatric Anesthesia Department 

Organizational Change and Learning

Following publication in 2000 of the Institute of Medicine
report To Err Is Human,1 much has been reported on imple-

mentation of activities to improve patient safety. Two corner-
stones of hospital patient safety are a reliable system for clinical
data collection and an efficiently functioning morbidity and
mortality (M&M) review process within clinical departments/
divisions.  

The M&M conference was introduced following publica-
tion of the Flexner Report on medical education in 1910 and
creation of the American College of Surgeons in 19122 and was
used to review adverse outcomes in clinical surgical practice in
an attempt to improve patient care.3  With the passing of time,
the M&M conference has assumed greater importance in resi-
dent education. Yet physicians in training often find that the
purpose of discussion is to assign blame rather than teach.4,5

There is scant literature to provide guidelines for the imple-
mentation, development, or maintenance of a clinical depart-
mental M&M program, yet clinical departments are
increasingly required to provide regular M&M reports to
standing hospital committees (for example, quality manage-
ment, medical advisory) and risk assessment programs.6–8

Although reports from these programs focus heavily on mortal-
ity, morbidity, and patient harm, the opportunity also exists to
collect valuable information describing close calls, emerging
trends, and the educational value of M&M programs. 

The department of anesthesia and pain medicine at the
Hospital for Sick Children (Toronto) performs approximately
18,000 general anesthetics a year, and like many anesthesia
departments around the world, has significant input within the
operating rooms, acute and chronic pain services, ICUs, diag-
nostic imaging and invasive diagnostic procedures, manage-
ment of codes and traumas, and inter- and intra-hospital
patient transfers. Because of the high volume of patients treat-
ed, the department receives many M&M review requests from
other hospital departments. In 2005 and 2006 these requests
increased to the point where the department determined that it
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Background: The concept of the morbidity and mortali-
ty (M&M) review is almost 100 years old, yet no standards
describe “good practice” of M&M in clinical departments.
Few reports measure output and impact of M&M reviews.
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the program’s efficiency and impact. 
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ciencies were identified, a framework for developing the
M&M program was established, and reportable outcome
measures, such as increased meeting attendance, participa-
tion, self-reporting, and change to practice, were devel-
oped. Through appointment of specific M&M personnel,
appointment of a specific departmental M&M coordinator,
meeting more regularly, stressing the review of system
errors and close calls, and encouraging anonymous report-
ing, the department’s M&M activities were redesigned. 
Results: From the (July 1) 2001–(June 30) 2006 to (July
1) 2006–(June 30) 2009 periods, case reviews and case pre-
sentations increased from a mean of 1.9 to 3.4 cases pre-
sented per M&M meeting. Meeting attendance increased
from a mean of 5.1 to 25, and self-reporting from a mean
of 22% of all safety reports received to 40%. Findings and
recommendations were effectively disseminated through-
out the department and hospital, reflecting the unique
structure of the M&M program and personnel’s efforts. 
Discussion: M&M QI with respect to data gathering,
case review, and ongoing medical education is an efficient
way to demonstrate quality assurance and creative profes-
sional development. 
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was necessary to review and revise its M&M program to better
meet the educational and safety needs of our own department
and hospital staff ultimately to improve patient safety. We pur-
sued this redesign process as a quality improvement (QI) initia-
tive and identified three specific goals: (1) to review the existing
M&M program and identify problematic areas requiring
action; (2) to make subsequent changes to the M&M program
to demonstrate increased program efficiency, as reflected in
prompt review of cases, implementation of recommendations
and action plans, and educational output from M&M activi-
ties; and (3) to make changes to the M&M program to achieve
increased staff participation and satisfaction.

Methods
SETTING

The Hospital for Sick Children is a 300-bed university-affiliat-
ed Level IV children’s hospital. Each clinical department is
required to conduct monthly M&M reviews, the minutes of
which are forwarded to the hospital’s M&M oversight commit-
tee. The oversight committee meets on a monthly basis to track
and review reports and minutes, identify trends, make recom-
mendations, and request subsequent reviews from clinical
departments. Traditionally, departmental M&M meetings con-

sisted of presentation of a case by the staff anesthesiologist
responsible for M&M activities, followed by discussion among
those present—almost exclusively staff anesthesiologists.

PROBLEM IDENTIFICATION

We began by reviewing the pertinent literature and all doc-
umentation available on best practices before contemplating
any frameworks for implementation.1–9 The persons responsible
for managing the departmental M&M process from July 2001
to July 2006 were jointly interviewed in an informal question-
and-answer session to identify experienced problems. We also
interviewed department members with hospital committee
responsibilities and members of hospital management. We
asked them to identify specific problems with M&M programs
in general and our department’s M&M program in particular.
We also sought information on potential and predicted difficul-
ties when implementing a new program within the hospital set-
ting. The identified problems are listed in Table 1 (above). 

IMMEDIATE ACTIONS

During an initial six-month period (July 1, 2006–December
31, 2006) we began the new M&M program by appointing an
M&M coordinator [C.McD.] to assist the physician previous-

Problem 1. No formalized system for collection/identification of

cases requiring review. Many anesthesiologists were not aware of

any hospital provisions for reporting cases or safety issues. Hospital

staff requested M&M reviews in a “haphazard, informal fashion”

either by e-mail, phone, or “chance encounter on the corridors” 

and often did not have patient details that could identify the case 

requiring review. Additionally, the storage of case information and

reviews was not formalized, so that there was little opportunity to

audit and identify trends or recurring problems. 

Problem 2. Meetings were not regularly held, so that when a 

meeting was called, it “felt like a public inquiry.”

Problem 3. When requests for M&M review were received, no

criteria were in place to decide the review requirements of a 

particular case.

Problem 4. Manpower constraints (one person provided the M&M

services for the department) meant that cases were not reviewed in

a timely fashion.

Problem 5. The educational value of reviews was questioned

beyond that of a “cautionary tale.” This was also felt to be due to

manpower and time constraints as there was only time to review and

present significant morbidity and mortality. In addition, few depart-

ment members attended M&M meetings and therefore the education-

al value was not felt to disseminate widely throughout the

department. 

Problem 6. Issues describing close calls and minor morbidities were

not identified, so that significant safety information and educational

opportunities were lost.

Problem 7. There was no organizational structure in place to follow

up on the implementation of recommendations and action plans. 

Problem 8. Dissemination of review findings likely did not progress

beyond members present at meeting itself.

Potential problems identified with the implementation of a new 
program were as follows:

Problem 9. Resistance to change. Within this problematic area lie

the issues of frequency and anonymity in reporting, for example,

“what I don’t tell you, can’t hurt me,” “if I report a case of mine I am

opening myself up to future blame or legal action,” “a more efficient

program might start to uncover even more problems than there

already are.”

Problem 10. Assurances to people that the emphasis is education

not blame. 

Problem 11. Perception that a more efficient M&M program meant

more work for everybody. 

Problem 12. Effecting change within the department and throughout

the hospital.

Table 1. Identified Problems with the Morbidity and Mortality (M&M) Program
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ly responsible for M&M activities. We also began to schedule
regular monthly M&M meetings, which had previously been
infrequent—and poorly attended because of scheduling issues.
In the six-month period, the new M&M coordinator was to
directly observe M&M activities in relation to the problems
previously identified, identify any new problems, and design a
framework for problem intervention. The problems, as listed in
Table 2 (above), approximately reflect the problems identified
in the interviews and show proposed actions and outcome vari-
ables. Table 2 also includes an additional problem, “problemat-
ic clinical areas” (Problem 13) identified by the M&M
coordinator, which described a specific clinical area with
increased frequency of M&M requests and safety reporting and
represented a potential locus for positive intervention. 

PROBLEM INTERVENTIONS

The actions implemented (between January 2007 and July
2007) to address the 13 identified problems are now described. 

Problem 1. A hospitalwide anonymous safety reporting
database was established in July 2004. Reporting is anonymous,
patient details are de-identified, and all hospital personnel are
encouraged to report all safety issues, both clinical and nonclin-
ical. Department of anesthesia members were educated in
January 2007 as to the availability and anonymity of this
process and encouraged to report all safety concerns either via
the reporting database or personal recommendations to the
anesthesia department’s M&M coordinator. Subsequently, an
education session demonstrating the safety reporting database
now takes place with all staff (residents, fellows, and attendings)

Problem Identified (number relative to Table 1) Intervention Outcome Variable Measured

Case Collection

No database (1) Education, tutorials, and demonstrations Increased trends in self-reporting

Informal requests for review (1) Restrict methods of request to formal Number of requests

avenues only

Storage of cases & reviews (1) New database Use of database information

Criteria for Case Review (3) M&M committee meetings

Manpower & Time

Only “big cases” reviewed  (5) Increased number of M&M personnel Number of reviews

Poor nonstaff attendance (2, 5) Multidisciplinary grand rounds, all invited Meeting attendance

Close calls & trends not identified (6) Database implementation and audit Issues identified, policy changes

No Organizational Structure (4, 7) Departmental M&M committee, Number of requests

appointments to hospital committees, Policy change

clinical liaisons

Dissemination of Findings (7, 8) M&M notice board, departmental e-mails, Satisfaction scores

coordinator to follow up on recommendations

Resistance to Change

Reporting rates (9) Education, meetings, tutorials, Increased self-reporting

encouragement

Anonymity, physician protection (9,10) Reassurances from department chief, Satisfaction scores

discussion of QCIPA 2004

Education, Not Blame (9,10) Behavior at meetings, present well-managed Satisfaction scores

cases

More Work for Everyone (11) 9 people do all the work Satisfaction scores, increased reporting

Change in the Department (12) All of the above Satisfaction scores, increased reporting, 

policy change & implementation

Change in the Hospital (12) All of the above Satisfaction scores, increased reporting, 

policy change & implementation

Problematic Clinical Areas (13) Clinical liaisons Frequency of reporting

* M&M, Mortality and Morbidity; QCIPA, Quality of Care Information Protection Act, 2004

(http://www.health.gov.on.ca/english/providers/legislation/priv_legislation/quality_info.html; last accessed Jan. 15, 2010).   

Table 2. Problems Identified, Interventions Proposed, and Outcomes Measured*
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new to the department. Submission of cases for review has been
formalized to receive only requests directly from the hospital
M&M oversight committee or via safety reports from the data-
base. A department M&M database was established whereby all
reviews are coded and entered in a de-identified fashion.
Findings, minutes, and recommendations are also entered on
the database which is electronic, password protected, and
secured. We hoped that regular review and audit of the database
would provide important data describing recurring issues and
trends.

Problems 1 & 2. All cases are collected by the M&M coor-
dinator, who schedules monthly departmental M&M meet-
ings. 

Problems 3 & 4. Seven additional personnel, for a total of
nine members, were drafted into the M&M program to address
manpower and time issues. These individuals represent differ-
ent subsets of the department (cardiac division, acute pain ser -
vice, fellowship coordinator, department chief ) to better
address the interests of all staff and officially form the depart-
ment’s M&M committee [including C.McD. and W.L.R.] as a
true representation of the entire department. In addition to
preparing materials for presentation at the monthly meeting,
the coordinator also prepares and schedules a smaller meeting
attended by members of the M&M committee to discuss all
requests for review. This “decision committee” decides the
review requirements of any particular case. After discussion,
cases are triaged in the following manner: 

(a) It is resolved with little potential for additional educa-
tional value, and meeting minutes are reported and forwarded
to the hospital oversight committee with no further recommen-
dations. 

(b) A case may require some minor discussion among
department members but retains little educational value for res-
idents and fellows; it is therefore scheduled for discussion at
staff administrative meetings, and then minutes are reported
and forwarded to the hospital oversight committee.

(c) A case carries obvious educational value and requires dis-
cussion among all staff in a multidisciplinary manner. It is
therefore scheduled for presentation at an upcoming monthly
departmental M&M meeting, with appropriate minutes and
recommendations prepared thereafter. 

All clinical members of staff, including residents, fellows,
nursing, and research staff are welcome and requested to attend
these multidisciplinary M&M meetings. Presenters and atten-
dees are reminded that the focus of these meetings is neither
blame nor individual error but educational. The review exam-
ines systemswide issues, trends, near misses, and close calls. The

Hospital for Sick Children has published a policy of M&M
practices/activities,10 and all members of the committee were
encouraged to examine this policy and to comport M&M
reviews and discussions in the suggested educational, nonac-
cusatory fashion.

Problem 5. More regular meetings with more diverse presen-
tation topics will hopefully provide more educational value
than the “cautionary tale” of a major morbidity or mortality. 

Problems 7 & 8. The department sought representation on
the hospital M&M oversight committee, and its M&M coor-
dinator was appointed to this committee in May 2007. The
department chief sits on the hospital’s patient safety executive
committee, and a third member of our department’s M&M
committee currently serves as the hospital’s executive vice pres-
ident and oversees the department for risk management. These
three appointments position the department centrally within
the hospital’s patient safety structure, thereby increasing its
ability to disseminate information and follow up on action
plans and recommendations. In addition, all action plans, rec-
ommendations, and changes to policy are e-mailed to depart-
ment members and displayed within the department on a
designated M&M notice board. Clinical issues of particular
and recurring importance are recirculated at regular intervals.
All new staff (residents, fellows, and attending staff ) must now
be advised of recommendations arising out of these M&M
deliberations during their induction period when joining the
department. For these purposes, we developed a handbook in
2008 that contains information and educational material on
close calls, trends, and recurring issues, as well as rare events
with significant outcomes. We also include information on the
safety reporting database and resources for M&M/patient safe-
ty within the department. Each new arrival to the department
is presented with this handbook, and it is discussed in full at an
education session.

Problems 9–11. We felt that the best way to deal with “resis-
tance to change” was to proceed and schedule M&M meetings
as part of our monthly grand rounds (at which attendance is
essentially mandatory) and then let people see for themselves
that the tone was educational and collegial and that the purpose
of the program was to provide an open and fair educational
review process. We asked for the physician responsible for each
case review to perform the literature review and present their
cases for discussion themselves. We also invited residents and
fellows to present case reviews. We encouraged the reporting
and presentation of difficult cases with positive outcomes to
facilitate learning and reinforce positive outcomes. In July
2007, when we felt that this process was beginning to succeed
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we started to schedule separate, regular M&M meetings outside
of the Grand Round forum.

Problem 13. In the initial six-month period, as noted, the
M&M coordinator observed an increased number of safety
reports and case requests from specific clinical areas. Members
of the M&M committee were appointed as clinical liaisons to
these areas to be consulted on any problematic issues. We also
secured continuing invitations to those departments’ M&M
meetings for each liaison. Educational sessions with each
department that was formally invited were also scheduled to
improve education and understanding of clinical roles and 
specialties and to foster better communication between depart-
ments. 

ADDRESSING EFFICIENCY AND STAFF SATISFACTION

Events are usually reported within one to three days of their
occurrence and are most often reported to the hospital safety

reporting database. The department’s M&M coordinator
receives notification of a case requiring review by the depart-
ment of risk management and quality assurance within one
week of its appearance on the database. We sought to measure
the time elapsed from request to review/presentation, but no
documentation for the M&M process could be found. The pre-
vious M&M coordinator estimated that the interval was three
to four months for most reviews and eight to nine months for
presentation of cases describing significant morbidity or mor-
tality.

In June 2007 and again in June 2008 we distributed an
internal hard-copy questionnaire to department members on
the functioning of the M&M process during 2006 to 2008 as
it related to choice of topics and cases presented, educational
value, standards of presentation, and overall meeting organiza-
tion. Department members were reminded after one and two
weeks to complete and return the questionnaire to administra-
tive staff. (No such process had taken place in the previous five
years.) Excepting interviews with key personnel, strict
anonymity was maintained throughout this and all other
processes during the QI program.

DATA COLLECTION & ANALYSIS

We retrospectively examined the frequency of case review
and presentation for the five-year period (July 2001–July 2006)
as identified by records and minutes of meetings stored secure-
ly within the department of anesthesia. Department records
pertaining to M&M meetings from July 2006 to July 2009
were collected and examined prospectively from the newly
implemented M&M database. We also reviewed the hospital’s
reporting database to identify frequency of safety reporting. For
the purposes of this article, we have adapted the National
Coordinating Council for Medication Error Reporting and
Prevention (NCC MERP) Index11 for categorizing medication
errors—changing the word error to event—to better facilitate
the description of severity of cases reviewed within the M&M
program (Table 3, left). 

The analysis and publication of this process was approved as
a QI project by the hospital department for risk management
and quality assurance. Institutional ethics approval was waived
by the hospital research ethics board. To demonstrate efficiency
of the new program, we examined the numbers of cases
reviewed and presented and time elapsed from request to pres-
entation. Where appropriate, a t-test for independent values
was applied, and an F test was also applied to examine the
absence/significance of the difference between variances of the
two data samples. 

Category A: An event that has the capacity to cause error.

Category B: An event occurred but did not reach the patient.

Category C: An event occurred that reached the patient but did not

cause harm.

Category D: An event occurred that reached the patient and

required monitoring to confirm that it resulted in no harm to the

patient and/or required intervention to preclude harm.

Category E: An event occurred that may have contributed to or

resulted in temporary harm and required intervention.

Category F: An event occurred that may have contributed to or

resulted in temporary harm to the patient and required initial or

prolonged hospitalization.

Category G: An event occurred that may have contributed to or

resulted in patient harm.

Category H: An event occurred that required intervention neces-

sary to sustain life.

Category I: A patient death occurring within 24 hours of anesthesia

management.

* NCC MERP, National Coordinating Council for Medication Error Reporting

and Prevention.  National Coordinating Council for Medication Error

Reporting and Prevention: Index for Categorizing Medication Errors.

Adopted Jul. 16, 1996, revised. Feb 20, 2001. http://www.nccmerp.org/

medErrorCatIndex.html (last accessed Jan. 14, 2010).

Category A describes no error or event actually occurring, Categories B–D

describe an event that occurred without harm to the patient, Categories E–H

describe an event that caused harm, and Category I describes patient 

mortality within 24 hours of anesthesia.  

Table 3. NCC MERP Index for Categorizing Medication
Errors, as Adapted for Anesthesia Mortality and

Morbidity (M&M) Descriptions*
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Results 
CASE REVIEW AND MEETING ATTENDANCE

From July 1, 2006, to June 30, 2009, we received 142 requests
for case review (Table 4, above). A total of 76 cases were pre-
sented across 30 meetings (19 M&M meetings and 11 Grand
Rounds). Between July 1, 2001, and June 30, 2006, 80 cases
were presented across 47 total meetings (35 M&M meetings
and 12 Grand Rounds). Excluding Grand Round meetings,
scheduled M&M meetings from July 2006 to June 2009 pre-
sented 65 case reviews at 19 M&M meetings at a mean of 3.4
cases per meeting. Comparison of these values to those for the
July 2001–June 2006 period (68 cases presented at 35 M&M
meetings; mean of 1.9 cases per meeting) demonstrated a sig-
nificant increase in the number of cases presented during July
2006 to June 2009 (p < .01).

Table 4 demonstrates the increasing number of requests to
our department for M&M review from July 2006 to June
2009. Self-reporting by department members from 2006
through 2009 represents a greater portion of all safety reports
received than in the years 2001 to 2006 (mean annual report-
ing rate of 38% for 2006–2009 compared with 22% for
2004–2006). This increase was observed in addition to the
trend of increasing total safety report numbers from all sources.
Each year since 2006 we have presented fewer case reviews at
scheduled M&M meetings because the M&M committee has
increasingly been able to review and minute these reviews. This
allows more time to focus on cases with significant educational
value, as demonstrated by the annual dissemination of educa-
tional circulars (five in 2001–2006, compared with nine in
2006–2009, and six in 2007–2008 alone). Mean attendance

has increased in the years 2006 to 2009 (25.1 per M&M meet-
ing) compared with 2001–2006 (5.1 per M&M meeting).
Mean attendance of staff in training (residents, fellows, and
research staff ) increased from 3.3 in 2001–2006 to 11.3 in
2006–2009.

TIME LINES AND SEVERITY OF CASES

Cases are reviewed by the coordinator within one to two
weeks of notification and presented for discussion at M&M
committee level within two to four weeks of notification.
Subsequent presentations to department members take place
within four weeks, resulting in a time line of eight weeks from
notification to presentation in the majority of cases. 

Cases describing mortality or significant morbidity require
communication and coordination with other clinical depart-
ments for multidisciplinary review and may not be presented
before 12 to 16 weeks have elapsed. These cases are discussed at
a departmental committee level almost immediately after noti-
fication to ascertain the need for any immediate policy/practice
amendments. However, disclosure to the hospital oversight
committee may require extra time and may depend on the need
to await information obtained from autopsy if applicable. Table
5 (page 123) demonstrates the severity of cases presented at
M&M meetings since 2001. The M&M program increasingly
focused on review of cases that do not involve harm to the
patient. Between 2001 and 2005, the mean percentage of non-
harm cases (Category A–D) presented relative to total cases
(Category A-I) presented was 15.5%. This increased to 30% in
2006, and the mean percentage of nonharm cases presented rel-
ative to total cases presented for 2006 to 2009 was 35%.

2001–2002 2002–2003 2003–2004 2004–2005 2005–2006 2006–2007 2007–2008 2008–2009

Number of meetings 10 8 9 8 12 9 13 8

Number of requests for review † † † † † 28 56 58

Number of reviews presented 14 17 23 14 12 28 28 20

Mean M&M attendance † 5.8 5.5 4 † 19.3 28.9 28

Mean nonstaff M&M attendance † 0 0 10 † 8.6 10.4 14.6

Numbers of staff presenting 

M&M cases † 2 2 1 1 2 6 6

Educational circulars sent out † 3 0 2 0 1 6 2

Change of practice/policy † 0 0 3 1 1 6 4

Self-reporting: no. 

(%) of all reports received † † † 18(22) 19(21) 12(43) 22(39) 26(39)

NICU requests for review † 0 0 3 1 1 6 2

* NICU, neonatal ICU. 
† Data not recorded/available.

Table 4. Morbidity and Mortality (M&M) Program Outcomes*
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EDUCATIONAL IMPACT

Evidence of educational impact from M&M activities
includes educational sessions with the neonatal ICU for discus-
sion of epidurals in neonates, emergent neonatal laparotomies,
and fluid management and transfusion in the acutely ill
neonate (decreased frequency of neonatal ICU’s review requests
to 2 in 2008–2009 [Table 4]); providing information and
access to dosing guidelines for hydromorphone; presentations
of case reports and studies at national meetings; and publica-

tion of case reports in peer-reviewed journals. 
The Sidebar (above) shows three examples of specific system

interventions arising out of close calls presented at the M&M
meeting and identification of a clustering of these issues within
the M&M database. Examples of impact on hospital policy
include the introduction of guidelines for administration of
perioperative vancomycin in the operating room and replace-
ment of atomizer sprays with injectable catheters to improve
the safety of delivery of topical anesthesia to the airway.  

2001–2002 2002–2003 2003–2004 2004–2005 2005–2006 2006–2007 2007–2008 2008–2009

NCC MERP Category A † 0 0 0 0 2 1 2

NCC MERP Category B–D † 5 3 1 3 9 4 5

NCC MERP Category E–H † 14 10 11 6 12 14 13

NCC MERP Category I † 4 4 2 1 1 3 0

* NCC MERP, National Coordinating Council for Medication Error Reporting and Prevention (see Table 3). 
† Data not recorded/available.

Table 5. Severity of Cases Presented at Department Morbidity and Mortality (M&M) Meetings*

Case 1. Postoperative Hypoglycemic Episode in Image-Guided

Therapy

Issue Raised: An infant requiring gastric tube insertion in image-

guided therapy experienced a hypoglycemic episode in the postoper-

ative period. This was successfully treated, but no dextrose-contain-

ing fluids were prescribed, and the child had a subsequent

hypoglycemic episode soon afterwards, necessitating admission to

the ICU.

New Knowledge Arising from Review: All such cases receive

glucagon in image-guided therapy to halt peristalsis and are kept

NPO for 24 hours after insertion of gastric tube.

Actions Taken: Order sets including dextrose-containing fluids were

designed for such patients and cases. The requirements for dextrose

are addressed in the surgical time-out before proceeding with any

case requiring the administration of glucagon. 

Case 2. Interception of Tenfold Electronic Prescribing Errors for

Hydromorphone  

Issue Raised: Pharmacists on call at night intercepted 10-fold elec-

tronic prescribing errors for hydromorphone. All five errors occurred

after midnight.

New Knowledge Arising from Review: No error reached patient, and

the effectiveness of pharmacy review of orders was noted. All errors

arose from the acute pain service addressing issues with inadequate

analgesia late at night. Problems identified were (1) Non-Canadian

anesthesiologists were unfamiliar with hydromorphone, which is not

available worldwide; (2) hydromorphone is ordered in micrograms

instead of milligrams, which represents a significant safety risk; and

(3) these orders were being made late at night when fatigue was a

factor. 

Actions Taken: Education sessions at M&M meetings, dosing guide-

lines printed on M&M notice board, issue highlighted in department’s

pain handbook and M&M safety handbook. No errors in subsequent

12 months.

Case 3. Development of Tonic-Clonic Seizure in Patient

Requiring Awake Fiberoptic Intubation

Issue Raised: Patient requiring awake fiberoptic intubation developed

tonic-clonic seizure while receiving airway topicalization from staff

anesthesiologist experienced with such procedures.

New Knowledge Arising from Review: Blood samples from seemingly

normal amount of administrations demonstrated toxic lidocaine lev-

els. Review of literature and equipment suggested that atomizer

spray nozzles for topical lidocaine do not deliver consistent doses/

volumes of lidocaine with each spray and can easily deliver toxic

doses within the recommended number of administrations. 

Actions Taken: All such equipment was removed from surgical 

services, and new catheters were acquired that allow delivery of

measured dose of local anesthetic via syringe. Members of the 

hospital M&M committee were invited to a department M&M meeting

highlighting this issue, and findings were circulated throughout the

hospital.

* NPO, nothing by mouth.

Sidebar. Three Case Studies of System Changes Arising from the Morbidity and Mortality (M&M) Program*
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STAFF SATISFACTION

Of the 50 surveys regarding satisfaction with the M&M
process, which were circulated in July 2008 (30 staff, 20 resi-
dents and fellows), 20 were completed and returned (10 staff,
10 residents and fellows). Department members reported that
topics were of interest, meetings were well organized, and the
tone was educational and led to a better appreciation of the
topic but that more time could be allocated to discussion of
cases and topics (Table 6, above). They agreed that the tone of
the meetings was educational, the meetings were well orga -
nized, and they left the meetings with a better appreciation of
the topics presented. In a second administration of the survey
in July 2009 for the July 1, 2008–June 30, 2009, period, the 22
replies from the 50 staff surveyed yielded essentially similar
mean ratings. 

Discussion
The M&M process continues to represent a potential source of
data gathering, case analysis, and ongoing medical education
that all clinical departments in hospitals may soon be obliged to
collect and report. In our view, QI of the M&M process is an
essential part of the process. We set out to identify the problems
within our M&M program and identified 13 clear problems. In
the face of an increased number of requests for case review, we
have structured our M&M program into a committee that
reviews all cases received, decides on the need for further dis-
cussion and presentation in a transparent fashion, and follows
up on recommendations and action plans at various committee
levels, resulting in increased educational output at the depart-
mental level and throughout the hospital. This is achieved in an
efficient and timely manner when compared with other similar
processes, which have described a process that takes approxi-

mately 12 weeks to complete.12 We demonstrate increased
departmental satisfaction with this process, as demonstrated by
increased attendance at M&M meetings, increased participa-
tion at these meetings, and despite the extra work load and
commitment, increased self-reporting. In a previous study of a
similar M&M program, residents did not find that it enhanced
their overall learning although their attitudes about safety did
improve.12

It is important to be able to accommodate the expected
increase in hospitalwide safety reporting that should accompa-
ny the promotion and awareness of a safety-oriented culture. If
we are unable to analyze cases and safety reports in a timely and
efficient manner, we run the risk of not identifying important
emerging trends and missing the opportunity to intervene
before significant harm occurs. The increasing focus of the
M&M program on cases that do not involve harm, including
close calls, allows us to identify trends and implement policies
to prevent future error and harm, as described in the Sidebar.

The M&M process itself is an ongoing study in change and
evolution.2,3 It will need to regularly adapt to best serve depart-
mental and hospital requirements for patient and health  care
worker safety.

The ability to demonstrate educational and research oppor-
tunities is not only important at a departmental and hospital
level but also at a personal level. Strategic planning and trends
in health care policy suggest that physicians will increasingly
need to demonstrate and document effective ongoing medical
education, creative professional activity, and personal develop-
ment as part of their nonclinical work load.13,14 One of the six
key competencies identified by the Canadian Patient Safety
Institute, “contribute to a culture of patient safety,” states the
following:

Health care professionals who maintain and enhance patient
safety practices through ongoing learning . . . identify op -
portunities for continuous learning and improvement for
patient safety . . . reflect on actions and decisions continu-
ously . . . analyze patient safety events and give examples on
how future events can be avoided . . . and contribute to the
creation, dissemination, application, and translation of new
health care system safety knowledge and practice.15

The changes to our M&M program—increased M&M per-
sonnel, M&M committee meetings in addition to mandatory
“departmental Grand M&M Rounds,” representation through-
out the hospital committee level, appointing liaisons from
within the department to work and communicate with other
departments, informing and educating department members of

Mean S.D. 95% C.I.

Topics are of interest 4.4 0.5 4.2–4.6

Information meets expectations 4.5 0.5 4.2–4.7

Tone is educational 4.2 0.7 3.8–4.5

Topics are covered in depth 4.1 0.9 3.7–4.5

Better appreciation of topic 

after the meeting 4.3 0.6 4.0–4.6

Adequate time for discussion 3.9 0.9 3.4–4.3

Meetings are well organized 4.3 0.6 4.0–4.6

* S.D., standard deviation; C.I., confidence interval. 

The survey scored department responses to all questions on a standard 5-

point Likert scale whereby 1 = strongly disagree and 5 = strongly agree.

Table 6. Satisfaction with Morbidity and Mortality
(M&M) Process, July 1, 2006–June 30, 2008 (N = 20)*
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the hospital safety reporting database, and repeatedly stressing
the importance of reporting close calls—have changed our
M&M process in such a way that it closely resembles those
patient safety competencies mentioned above. Competencies
such as these are designed to describe the individual, but in the
future they may be adopted within an accountability frame-
work to demonstrate the effectiveness and utility of a clinical
department’s M&M/educational/creative professional activity
process.16

One limitation of this M&M initiative is that although its
development has led to improved discussion, education, and
systems wide recommendations, we have not yet evaluated the
effects of these changes on patient safety and quality. One rea-
son for this is that “quality of care” within the practice of anes-
thesia is poorly defined, rarely investigated, and almost never
reported. This in turn makes external benchmarking within
anesthesia care very difficult. Therefore, another outcome of
our M&M program has been to plan for the reporting of indi-
cators of safety and quality in anesthesia care in the future. We
have recently initiated audits of anesthesia practice, critical
occurrences in the OR, and unanticipated hospital admissions
after general anesthesia. Such measures, when reported, will
facilitate external benchmarking for the safety and quality of
anesthesia care. A second limitation of this report is the singu-
lar population we describe—pediatric anesthesiologists.
However, by including residents, fellows, and observers in this
process, we were able to influence the attitudes of anesthesiolo-
gists and health care workers whose interests will ultimately lie
in other clinical areas and specialties. Third, the low survey
response rate from full-time staff (30%) suggests a less than
universal departmental acceptance of the need for any improve-
ments in our department’s M&M process. Only through feed-
back can we continue to adapt and improve the M&M process
to best serve our staff and patients. 
Some of the data contained in this article were presented in abstract format at the

Canadian Anesthesiologists Society Annual Meeting, June 2009, Vancouver,

British Columbia. 
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