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Abstract
Background: The aim of this study was to identify the characteristics of morbidity and mortality conferences
(MMCs) associated with the implementation of patient health-care quality and safety improvement initiatives.
Methods: We conducted an observational study of MMCs and followed up improvement initiatives for 1 year. Data
on MMC baseline characteristics were abstracted using document analysis and observation of a meeting in three
university hospitals in France (Grenoble, Nice, and Cochin [Paris] hospitals). Fifty-nine MMCs were included in medical
(n = 24), surgical (n = 21), and anesthesiology and/or intensive care (n = 14) departments. An effectiveness index was
computed by summing a composite score for each initiative pertaining to the MMC.
Results: Overall, 282 initiatives were identified in 42 MMCs. During the follow-up period, 215 initiatives (76 %) were
totally or partially implemented and the impact was evaluated for 73 (26 %). An effectiveness index higher than the
median (i.e., ≥10) was associated with a standardized presentation of cases (81 % versus 29 %, p <0.001), recording of
improvement initiatives (94 versus 57, p = 0.001), the existence of an annual activity report (94 % versus 68 %, p = 0.01),
the prior dissemination of a meeting agenda (71 % versus 36 %, p = 0.007), longer meeting duration (109 versus
80 min, p = 0.005), anesthesiology and/or intensive care specialty (39 % versus 7 %, p = 0.02), a theme-focused
MMC (29 % versus 4 %, p = 0.01), and a thorough analysis of failures (58 % versus 25 %, p = 0.01).
Conclusions: This study suggests that the implementation of improvement initiatives relates to MCC
characteristics. Recommendations for developing more effective patient safety-oriented MMCs can be proposed.
Keywords: Morbidity and mortality conferences, Patient safety, Quality improvement, Hospital

Background
Morbidity and mortality conferences (MMCs) were primarily established as an educational tool for surgeons in
the United States [1]. Their use rapidly extended to
other specialties and countries. MMCs seek to analyze
medical errors and adverse events in order to improve
medical practices [2–5]. Identifying and analyzing errors
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is basically an educational process and a training opportunity for residents [6, 7]. Furthermore, MMCs oriented
toward clinical risk management can help develop the
general competencies of those involved in practice-based
learning and improvement as well as a system-based
practice, mandated by the Accreditation Council for
Graduate Medical Education (ACGME) [4, 7–12].
Evidence is lacking on whether the MMC is an effective
tool for improving patient safety [12, 13]. Substantial variations exist in MMCs with regard to frequency, attendance, case selection or presentation, analysis methods, and
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follow-up [13, 14]. This observation may reflect the lack of
explicit goals, methods, and format for MMCs [3, 4, 15].
However, it is not known whether the characteristics of
MMCs are associated with effectiveness in healthcare quality and safety. Previous studies have reported conflicting
results regarding the impact of MMCs. Few single-center
studies found significant reductions in adverse events such
as ventilator-associated pneumonia rates or cardiac arrest
incidence [10, 16]. Other studies failed to show any improvement in patient clinical outcomes, [17, 18] probably
due to the low incidence of adverse events [18].
Another way to assess the effectiveness of MMCs is to
study their effect on care processes. Since changes in
practices are mediated by the improvement initiatives
that are decided on during the meetings, studying these
initiatives may help assess the effectiveness of the conferences [8, 9, 11].
The aim of this multicenter study was to investigate
the characteristics of MMCs and to find which of them
were associated with the number of improvement initiatives and their implementation.

Methods
Study design

We conducted an observational study of MMC characteristics with a prospective follow-up of improvement initiatives in three university hospitals in France (Grenoble,
Nice, and Cochin [Paris] hospitals). In each hospital, the
organization of MMCs was defined in a guideline and departments could obtain methodological assistance from
the quality-assurance team.
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MMC written documents produced during the year before
the inclusion date were analyzed. These documents included
the charter or the organizational procedure, all meeting reports, the annual activity reports, and all documents related
to improvement initiatives decided in meetings. Data collected included department specialty, documents tracing the
activity, number of meetings, number of cases presented,
and number of senior physicians, residents, nurses and other
paramedics who attended the meetings during the period
under study. Attendance rates were computed by dividing
the number of MMC attendants by the number of eligible
professionals in the department.
Additionally, two researchers independently observed a
meeting for each identified MMC, using a structured data
collection form (Additional files 3 and 4). They recorded
the types of participants, the format of presentations (use
of slides, chronological presentation of facts, literature review), and the content of the discussion (investigation of
adverse events and underlying factors). Observers attended
two 4-h sessions together to standardize data collection
and coding, and coding instructions were written in a data
collection guide.
All improvement initiatives identified by direct observation or document analysis were followed up for 1 year.
They were categorized according to the International
Classification for Patient Safety [21]. At the end of the
study period, MMC leaders were asked whether the initiatives had been implemented and if their impact had been
evaluated. Two investigators independently reviewed the
documents to ascertain whether the improvement initiatives were actually implemented and evaluated.

Study sample

All MMCs established in the participating hospitals for
more than 1 year were eligible. They were identified by
researchers between September and December 2010.
The purpose of the study was presented to the MMC
leaders and their consent was required for participation
in the study. All MMC leaders gave their informal oral
consent for document analysis and requested the oral
consent of MMC participants to accept the presence of
two observers at a meeting. In case of refusal from the
MMC leader and/or a participant, the MMC was not included in the study. Data collected on the forms contained no data directly or indirectly identifying patients
or healthcare professionals. Ethics review board (Direction
for clinical research, Grenoble university hospital)
approval was not required for this observational study
because no personal data was collected [19, 20].
Data collection

In each center, data on MMC baseline characteristics were
abstracted from document analysis by two researchers with
the MMC leader present (Additional files 1 and 2). All

Endpoint

The main endpoint of the study was an effectiveness
index calculated for each department and based on the
number and completion of improvement initiatives.
Each single initiative was scored according to four items
including designation of a person in charge of implementation (yes or no), definition of a timeline (yes or
no), completion (fully, partially, or not completed), and
evaluation of its impact (fully, partially, or not evaluated). Completion was categorized as partially when a
part of the action plan was not achieved or when the
entire target population was not reached. The evaluation
was considered as partial if it was only an informal assessment and was considered as complete if the impact of the
action was formally assessed by an indicator or audit. The
initiative score was obtained by summing the points for
each item (Table 1) and ranged from 0 to 6, with a higher
score denoting higher levels of completion and evaluation.
The effectiveness index of MMCs within a department
was obtained by summing the initiative scores related to
this department. The effectiveness index was higher
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Table 1 Items and scoringa system for improvement initiative
completion (N = 282)
Points

Number

Percent

No

0

132

(46.8)

Yes

1

150

(53.2)

No

0

185

(65.6)

Yes

1

97

(34.4)

None

0

67

(23.8)

Partial

1

28

(9.9)

Complete

2

187

(66.3)

None

0

209

(74.1)

Partial

1

38

(13.5)

Complete

2

35

(12.4)

Designation of person in charge

Definition of a timeline

Completion of action

Evaluation

a

For each improvement initiative, the score ranged from 0 to 6

when the initiatives were more numerous and more
thoroughly planned, implemented, and evaluated.
Statistical analysis

of four meetings per MMC (IQR, 3–7) were conducted
during the study period (Table 2). A median number of
18 cases were examined (IQR, 9–47), mostly deaths or
complications from a medical procedure. Senior physicians and residents accounted for the vast majority of
MMC attendants.
A meeting report was found for each meeting in 53
MMCs (90 %), whereas some meeting reports were lacking in five MMCs and no meeting report was found in
one MMC. The improvement initiatives were recorded
for 45 MMCs (76 %).
Direct observation of MMCs recorded 766 case presentations, including 352 deaths (45.8 %), 405 complications
(52.7 %), and nine near-miss events. Senior physicians exclusively presented the cases in 34 MMCs (58 %) (Table 3).
In the vast majority of MMCs, the clinical facts were described chronologically. In 13 MMCs (22 %), the presenter
reported information drawn from a literature review. The
discussion was centered on clinical practice (91 %) and
less frequently on organizational issues (49 %). Defects in
the patient’s care were sought in 54 MMCs (91 %) and
were thoroughly analyzed in 25 MMCs (42 %) with a
Table 2 Baseline morbidity and mortality conference
characteristics abstracted from document analysis (n = 59)

MMC baseline characteristics were reported as numbers
and percentages for categorical variables, and median
and interquartile range (IQR) for continuous variables.
The continuous variables, including the effectiveness
index, were dichotomized according to their median. In
univariate analysis, we examined the associations between the dichotomized effectiveness index and MMC
characteristics using the chi-square test or Fischer’s
exact test, when appropriate, for categorical variables,
the chi-square test for trend for ordered categorical variables, and the Kruskal-Wallis test for continuous variables. We performed multivariate logistic regression
analysis to estimate adjusted odds ratios for the characteristics that were independently associated with the
dichotomized effectiveness index. Covariates were removed from a full non-parsimonious model using a
backward approach with a p-value <0.10; p-values less
than 0.05 were considered statistically significant. In case
of multiple comparisons, the Bonferroni correction was
applied to calculate a corrected threshold αc. Analyses
were performed using Stata 11.0 (Stata Corp, College
Station, TX, USA).

Center, n, (%)

Results
All solicited MMC leaders and participants agreed to
participate in the study. The study sample consisted of
59 MMCs, including 24 (40.7 %) in medical units, 21
(35.6 %) in surgical units, and 14 (23.7 %) in
anesthesiology or intensive care units. A median number

Professionals attending at least one meeting, %, [IQR]

Grenoble

29

(49.2)

Nice

21

(35.6)

Cochin

9

(15.3)

Medicine

24

(40.7)

Surgery

21

(35.6)

Anesthesiology and intensive care

14

(23.7)

Written charter

53

(89.8)

Annual activity report

48

(81.4)

Nominative list of attendants

50

(84.7)

Meeting report for each meeting

53

(89.8)

Record of decided actions

45

(76.3)

Specialty, n, (%)

Documents, n, (%)

Organization
Number of meetings during the year, median, [IQR]

4

[3─7]

Number of cases studied during the year,
median, [IQR]

18

[9─47]

Theme-focused MMC, n, (%)

10

(17.0)

Prior dissemination of meeting agenda, n, (%)

32

(54.2)

Senior physicians

80

[60─100]

Residents

77

[55─100]

Head nurses

67

[0─100]

Nurses

8

[0─19]
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Table 3 Baseline morbidity and mortality conference
characteristics recorded by direct observation (n = 59)
Characteristics

Number

Percent

Function of the professional presenting the
cases, n, (%)

Table 4 Factors that contributed to an incident and were the
target of an improvement initiative decided during morbidity
and mortality conferences (N = 282)
Factors

Number Percent

Staff

111

39.4

Senior physician

34

(57.6)

Training

32

11.3

Resident

4

(6.8)

Orientation

2

0.7

Both

21

(35.6)

Supervision/assistance

4

1.4

Availability of checklists/protocols/policies

72

25.5

Adequate staff numbers/quality

1

0.4

91

32.3

Matching physical environment to needs

8

2.8

Making arrangements for access to a service

17

6.0

Cases presentation, n, (%)
Standardized with use of slides

33

(55.9)

Chronological presentation of facts

54

(91.5)

Presentation of literature data

13

(22.0)

Topics of discussion, n, (%)

Organizational/environmental

Clinical practice

54

(91.5)

Performing risk assessment/root cause analyses

2

0.7

Communication/organizational issues

29

(49.2)

Current code/specifications/regulations being met 9

3.2
11.0

54

(91.5)

Arranging ready access to protocols/policies/
decision aids

31

Searched
Searched and thoroughly analyzed

25

(42.4)

Improved leadership/guidance

22

7.8

3

(5.1)

Matching of staff to tasks/skills

1

0.4

Improving safety culture

1

0.4

Monitoring of previous initiatives, n, (%)

8

(13.6)

36

12.8

Length of meeting (min), median, [IQR]

87

[60─120]

Recommending a new practice

9

3.2

Literature review

14

5.0

Study of clinical cohorts

8

2.8

Improved file/traceability

3

1.1

Declaration to risk management unit

2

0.7

24

8.5

Provision of equipment

20

7.1

Regular audits

4

1.4

Failures, n, (%)

Searched and analyzed using a structured
method

search for underlying factors. This cause analysis was
based on a structured method in three MMCs (5 %). In
eight MMCs (14 %), the previously identified initiatives
were followed up at each subsequent meeting.
A total of 282 improvement initiatives were identified in
MMCs in 42 departments during the study period, with a
median number of four initiatives per department (Table 4).
Of these, 111 initiatives (39.4 %) targeted factors related to
the staff, with 72 aiming at developing or amending checklists, protocols, or policies. Organizational, equipment, and
patient factors accounted for 32.3, 8.5, and 7.1 % of improvement initiatives, respectively.
The median score for each improvement initiative
completion was 3 (IQR, 1–4). A person in charge was
designated for 150 (53.2 %) actions and a timeline was
defined for 97 (34.4 %) (Table 1). Overall, 215 initiatives
(76.2 %) were implemented either partially or fully and
their impact was evaluated for 73 (25.9 %).
The median effectiveness index per MMC was 10
(IQR, 3–43). In univariate analysis, the MMCs with an
effectiveness index higher than the median were compared with those having a lower index than the median
(Table 5). A higher effectiveness index was associated
with a higher prevalence of documents, in particular with
annual activity reports (p = 0.01) and with organizational
issues: longer duration of meetings (p = 0.005), prior dissemination of a meeting agenda (p = 0.007), monitoring of

Other

Agent/equipment

Patient

20

7.1

Provision of adequate care/support

7

2.5

Provision of patient education/training

6

2.1

Provision of protocols/decision aid

6

2.1

Provision of medication dispensing aid

1

0.4

previously decided actions (p = 0.04), and theme-focused
MMCs (p = 0.01).
The higher effectiveness index was also associated with
meeting characteristics: when the presentation of cases
was standardized with the use of visual aids (p < 0.001),
when the presentation included literature data (p = 0.001),
when failures were sought and thoroughly analyzed with
the search for causes of adverse events (p = 0.01). When
interpreting p-values with the threshold αc = 0.002, the
only features associated with the effectiveness of MMCs
were standardized presentation using visual aids and
recording of decisions for improvement initiatives.
In multivariate analysis, a standardized presentation using
visual aids (adjusted odds ratio = 2.89, 95 % confidence
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Table 5 Differences between the characteristics of morbidity and mortality conferences according to the level of the effectiveness
index
Index <10

Index ≥10

N = 28

N = 31

p*

Center, n, (%)

0.14

Grenoble

17

(60.7)

12

(38.7)

Nice

9

(32.1)

12

(38.7)

Paris

2

(7.1)

7

(22.6)

Medicine

14

(50.0)

10

(32.3)

Surgery

12

(42.9)

9

(29.0)

Anesthesia and intensive care

2

(7.1)

12

(38.7)

Charter

23

(82.1)

30

(96.8)

0.08

Annual activity report

19

(67.9)

29

(93.5)

0.01

Nominative list of attendants

22

(78.6)

28

(90.3)

0.19

Meeting reports for each meeting

25

(89.3)

28

(90.3)

0.61

Record of decided actions

16

(57.1)

29

(93.5)

0.001

No. of meetings during the year, median, [IQR]

4

[3–7]

4

[3–7]

0.65

No. of cases, median, [IQR]

19

[8–60]

15

[10–29]

0.63

Theme focused MCC, n (%)

1

(3.6)

9

(29.0)

0.01

Prior dissemination of meeting agenda, n (%)

10

(35.7)

22

(71.0)

0.007

Monitoring of previous actions, n, (%)

1

(3.6)

7

(22.6)

0.04

Length of meeting (min), median, [IQR]

80

[50–90]

118

[60–120]

0.005

Specialty, n, (%)

0.02

Formalization characteristics, n, (%)

Organization

No. of professionals attending, %, [IQR]
Physicians, % [IQR]

82

[59–100]

80

[68–100]

0.83

Residents, % [IQR]

67

[60–100]

78

[50–100]

0.36

Head nurses, % [IQR]

60

[0–100]

75

[0–100]

0.79

Nurses, % [IQR]

2

[0–12]

9

[3–21]

0.06

Standardized with use of visual support, n (%)

8

(28.6)

25

(80.6)

<0.001

Presentation of literature data, n (%)

1

(3.6)

12

(38.7)

0.001

Search of failures, n(%)

24

(85.7)

30

(96.8)

0.15

Thorough analysis of failure, n,(%)

7

(25.0)

18

(58.1)

0.01

Cases presentation and discussion

Abbreviations: IQR interquartile range, MMC morbidity and mortality conference
*p-values must be interpreted with respect to the threshold αc = 0.002, adjusted by the Bonferroni method

interval, [1.66–5.04]) and recording of decisions for improvement initiatives (aOR = 3.31, 95 % CI, [1.54–7.1])
remained independently associated with a high effectiveness
index.

Discussion
This study indicates that MMCs may produce initiatives
for improving the quality and safety of care and that
most of these initiatives are actually implemented. However, this ability to initiate improvement actions varies
widely across MMCs.

We found that the effectiveness of MMCs, as reflected
by a composite index, was associated with the standardized presentation of cases using visual aids. This finding
was consistent with previous studies reporting that
the use of a standard format or slides for case presentations enhanced the effectiveness of MMCs in
terms of participant satisfaction and production of
improvement initiatives [22, 23].
Other MMC baseline characteristics associated
with improvement initiatives were formalization and
organizational issues: production of annual activity
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reports, prior dissemination of a meeting agenda, recording
of improvement initiatives, longer meetings, and themefocused meetings. These characteristics imply a more formalized organization and a higher level of traceability. This
effort to formalize the meetings reflects the importance
given to this activity as well as a high level of organizational
culture consistent with the principles of quality improvement [24]. The association of anesthesiology and intensive
care departments with a high effectiveness index is not surprising because anesthesiology is recognized as one of the
safest clinical specialties and a leader in patient safety [25].
This study fails to show a significant association between attendance of healthcare professionals and the effectiveness index of MMCs. However, many studies have
found that multidisciplinary MMCs were more oriented
toward the analysis of systemic causes of adverse events
and were more likely to implement improvement initiatives [9, 12, 26]. In MMCs attended only by physicians,
the debate tends to focus on clinical questions and
medical practices, whereas in multidisciplinary MMCs,
organizational issues are more often discussed [27].
Eliciting input from all staff involved in patient care has
been described as essential to a high-quality investigation because the patient’s clinical course is thoroughly
overviewed [13, 18, 28]. A multidisciplinary approach
might also foster a culture of teamwork [1–3, 9, 11].
Above all, MMCs are a direct means to involve staff in
quality-improvement initiatives [10].
The depth of the analysis of adverse events appears to
be a key issue for MMC effectiveness. The thoroughness
of the analysis of root causes is contingent upon the use
of a method, time availability, and the involvement of all
stakeholders. This is rarely compatible with the format
of the traditional MMC. We observed that only three
MMCs used a structured method. This observation was
in accordance with Aboumatar et al., who reported that
only one team used a structured method for incident
analysis in 12 MMCs at Johns Hopkins Hospital [13].
In experiments intended to guide MMCs toward patient safety, one of the main changes is to facilitate root
cause analysis of events in order to promote system
changes [11, 12]. Most often, this is done using a formal
method of analysis derived from Ichikawa’s fishbone diagram [4, 11, 26] or from the protocol of the Association of
Litigation and Risk Management (ALARM) [10, 12, 29].
In many cases, the investigation was conducted outside
and before the meeting in which the case was discussed
[4, 10, 12, 23]. Depending on the study, the case selected
for analysis was assigned to a resident or fellow for investigation within a framework called a “systems audit,”
[4] “learning from the defect tool,” [12] “audit-based
program,” [10] or “assessment tool.” [23] The time
spent on this task is estimated at 35 h [4]. The
externalization of adverse event investigation, before or
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after the meeting, makes it possible to devote more time
to analysis and to meet all stakeholders involved in the
event who might not participate in the MMC. Associating
the effectiveness index with the organization of thematic
MMCs is also part of a detailed analysis. In these meetings, the cases selected refer to the same issues. A more
focused discussion facilitates a more thorough analysis of
adverse events [6].
Certain authors noted that MMCs were missed opportunities for exploring systems contributing to medical
errors and adverse outcomes in patient care and for
implementing system changes [4, 5, 11]. System-based issues are rarely identified in MMCs and the time devoted
to discussing interventions to improve patient care is
insufficient [5]. Various experiments, usually conducted at
a single hospital or department, have been designed to
change the format of MMCs to move toward patient
safety and enhancing residents’ ACGME competency in
systems-based practice. Most of these safety-oriented
MMCs include the aforementioned characteristics (i.e.,
multidisciplinary participation, standardized presentation,
and root cause analysis).
Other frequently reported changes relate to criteria for
selecting cases and monitoring improvement initiatives.
The number and types of cases presented during MMCs
are extremely variable and affect the content of discussions and outcomes of the MMC [5, 27]. Some authors
advocate a rapid analysis of all deaths and complications
because unexamined cases are missed opportunities to
identify failures [30, 31]. Others consider a detailed investigation of a limited number of adverse events to be more
effective to mitigating recurrent errors than a superficial
investigation of a large number [6, 12, 13]. Our study is
not contributive to this debate because we did not find
any association between the number of cases examined by
the MMC and the MMC’ index of effectiveness. In traditional MMCs, a large proportion of the cases presented
were selected for their educational interest or potential
clinical teaching value and often lack root cause analysis
[11, 14, 17]. To guide MMCs toward patient safety, one
study recommended a change consisting in selecting the
cases on the basis of the potential for highlighting important healthcare system safety issues [8]. This selection is
usually made by a multidisciplinary committee or a mortality review task force [9–11]. Planning and monitoring
the implementation of improvement initiatives are other
major issues. Depending on the context, this task is usually entrusted to specific working groups, an executive
board, a quality-improvement committee, or a performance improvement meeting [9, 11, 12, 26].
The present study’s results, as well as published evidence, do not clearly identify an ideal format for MMCs.
However, we can formulate a number of recommendations for care safety-oriented MMCs:
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– Clearly defining the goals of the MMC and its
functioning in a charter;
– Formalizing and tracking the activity of MMCs in
meeting and annual reports;
– Using a standardized format and visual aids for case
presentation;
– Analyzing the root causes of failures, using a
structured method;
– Organizing the follow-up of actions for
improvement;
– Inviting all staff to participate in multidisciplinary
meetings;
– Selecting the cases presented based on their
potential for systemic improvement.
This study had several limitations. First, the endpoint
of MMC effectiveness was not an objective measure of
improvement but an ad hoc index based on decision
making and completion of initiatives for improvement.
Taking action does not guarantee the effectiveness of the
action but taking action is a step that can lead to improvement. We therefore considered, as other authors
have, that the completion of improvement initiatives
could be a reasonable surrogate endpoint for assessing
the effectiveness of MMCs [8, 9, 11].
Second, the results from our multivariable logistic
regression analysis should be interpreted with caution
because the relatively limited number of observations
compared with the large number of independent variables
may lead to overfitting. Colinearity between independent
variables might explain why unadjusted associations did
not remain significant in multivariable analysis.
Third, this study was conducted in three university
hospitals in France wherein the development of MMCs
is rather recent (i.e., dating from the 1990s) and the participation in MMCs is not required in the medical training curriculum. Hence, these findings may not apply to
other settings or countries.

Conclusions
This study demonstrates substantial variations in MMC
characteristics, which may relate to their effectiveness
in improving patient safety. The framework of MMCs
is highly flexible, which is a cause of MMC variability.
However, this flexibility enables each team to adapt the
MMC format to its objectives and constraints, which
may contribute to the involvement of physicians. It is
tempting to rely on MMCs to involve healthcare providers in patient safety management, but this goal
requires revising the functioning of MMCs to establish
a more rigorous methodological framework and to
guide MMCs toward the identification, analysis, and
prevention of adverse events.

Page 7 of 8

Additional files
Additional file 1: Analyse documentaire. (DOC 105 kb)
Additional file 2: Document analysis. (DOCX 22 kb)
Additional file 3: Observation d'une réunion. (DOC 81 kb)
Additional file 4: Observation of MMC meeting. (DOCX 23 kb)

Competing interests
The authors declare that they have no competing interest.
Authors’ contributions
PF participated in the design of the work, in data analysis and drafted the
manuscript. FP: participated in the design of the work and revised the
manuscript for important intellectual content. GVT participated in the
design of the work and revised the manuscript for important intellectual
content. JFQ participated in the design of the work and revised the
manuscript for important intellectual content. JL participated in the data
analysis and interpretation and revised the manuscript for important
intellectual content. ES participated in the data analysis and interpretation and
drafted the manuscript. All authors approved the final version to be published
agreed to be accountable for all aspects of the work.
Acknowledgments
We acknowledge Linda Northrup for her assistance in editing the manuscript
in English.
This study was supported by the French Ministry of Health: Projet de
Recherche en Qualité Hospitalière [25Preqhos10]. The French Ministry of
Health did not participate in design or conduct of the study; collection,
management, analysis, and interpretation of the data; or in preparation,
review, or approval of the manuscript.
Author details
1
Quality of Care Unit, University Hospital, and Research Unit, TIMC-IMAG
(UMR 5525 CNRS/UJF-Grenoble 1), Grenoble F-38043, France. 2Public Health
Department, University Hospital, Nice F-06003, France. 3Public Health Unit:
Risk Management and Quality of Care, Paris Centre University Hospital Group,
AP-HP, and Research Unit, (INSERM U738), Paris Descartes University,
Sorbonne Paris cite, Paris F- 75014, France.
Received: 7 January 2015 Accepted: 22 January 2016

References
1. Kravet SJ, Howell E, Wright SM. Morbidity and mortality conference, grand
rounds, and the ACGME’s core competencies. J Gen Intern Med. 2006;
21(11):1192–4.
2. Szekendi MK, Barnard C, Creamer J, Noskin GA. Using patient safety morbidity
and mortality conferences to promote transparency and a culture of safety.
Jt Comm J Qual Patient Saf. 2010;36(1):3–9.
3. Ksouri H, Balanant PY, Tadie JM, Heraud G, Abboud I, Lerolle N, et al. Impact of
morbidity and mortality conferences on analysis of mortality and critical events
in intensive care practice. Am J Crit Care. 2010;19(2):135–45. quiz 146.
4. Szostek JH, Wieland ML, Loertscher LL, Nelson DR, Wittich CM, McDonald
FS, et al. A systems approach to morbidity and mortality conference.
Am J Med. 2010;123(7):663–8.
5. Pierluissi E, Fischer MA, Campbell AR, Landefeld CS. Discussion of medical
errors in morbidity and mortality conferences. JAMA. 2003;290(21):2838–42.
6. Gore DC. National survey of surgical morbidity and mortality conferences.
Am J Surg. 2006;191(5):708–14.
7. Seigel TA, McGillicuddy DC, Barkin AZ, Rosen CL. Morbidity and Mortality
conference in Emergency Medicine. J Emerg Med. 2010;38(4):507–11.
8. Bechtold ML, Scott S, Nelson K, Cox KR, Dellsperger KC, Hall LW. Educational
quality improvement report: outcomes from a revised morbidity and mortality
format that emphasised patient safety. Qual Saf Health Care. 2007;16(6):422–7.
9. Kauffmann RM, Landman MP, Shelton J, Dmochowski RR, Bledsoe SH,
Hickson GB, et al. The use of a multidisciplinary morbidity and mortality
conference to incorporate ACGME general competencies. J Surg Educ. 2011;
68(4):303–8.

François et al. BMC Health Services Research (2016) 16:35

10. Kirschenbaum L, Kurtz S, Astiz M. Improved clinical outcomes combining
house staff self-assessment with an audit-based quality improvement
program. J Gen Intern Med. 2010;25(10):1078–82.
11. Deis JN, Smith KM, Warren MD, Throop PG, Hickson GB, Joers BJ, et al.:
Transforming the Morbidity and Mortality Conference into an Instrument
for Systemwide Improvement. In: Advances in Patient Safety: New Directions
and Alternative Approaches (Vol 2: Culture and Redesign). edn. Edited by
Henriksen K, Battles JB, Keyes MA, Grady ML. Agency for Healthcare
Research and Quality, Rockville (MD); 2008.
12. Berenholtz SM, Hartsell TL, Pronovost PJ. Learning from defects to enhance
morbidity and mortality conferences. Am J Med Qual. 2009;24(3):192–5.
13. Aboumatar HJ, Blackledge CG, Dickson C, Heitmiller E, Freischlag J, Pronovost
PJ. A descriptive study of morbidity and mortality conferences and their
conformity to medical incident analysis models: results of the morbidity
and mortality conference improvement study, phase 1. Am J Med Qual.
2007;22(4):232–8.
14. Orlander JD, Fincke BG. Morbidity and mortality conference: a survey of
academic internal medicine departments. J Gen Intern Med. 2003;18(8):656–8.
15. Orlander JD, Barber TW, Fincke BG. The morbidity and mortality conference:
the delicate nature of learning from error. Acad Med. 2002;77(10):1001–6.
16. Nolan SW, Burkard JF, Clark MJ, Davidson JE, Agan DL. Effect of morbidity
and mortality peer review on nurse accountability and ventilator-associated
pneumonia rates. J Nurs Adm. 2010;40(9):374–83.
17. Steiger HJ, Stummer W, Hanggi D. Can systematic analysis of morbidity and
mortality reduce complication rates in neurosurgery? Acta Neurochir. 2010;
152(12):2013–9.
18. Denis B, Ben Abdelghani M, Peter A, Weiss AM, Bottlaender J, Goineau J. Two
years of mortality and morbidity conferences in a hospital gastrointestinal
endoscopy unit. Gastroenterol Clin Biol. 2003;27(12):1100–4.
19. Claudot F, Alla F, Fresson J, Calvez T, Coudane H, Bonaiti-Pellie C. Ethics
and observational studies in medical research: various rules in a common
framework. Int J Epidemiol. 2009;38(4):1104–8.
20. Republic F. Loi n°2012-300 du 5 mars 2012 relative aux recherches
impliquant les personnes humaines. Journal officiel de la république
française. 2012;56:10–8.
21. Sherman H, Castro G, Fletcher M, Hatlie M, Hibbert P, Jakob R, et al. Towards
an International Classification for Patient Safety: the conceptual framework.
Int J Qual Health Care. 2009;21(1):2–8.
22. Kim MJ, Fleming FJ, Peters JH, Salloum RM, Monson JR, Eghbali ME.
Improvement in educational effectiveness of morbidity and mortality
conferences with structured presentation and analysis of complications.
J Surg Educ. 2010;67(6):400–5.
23. Mitchell EL, Lee DY, Arora S, Kenney-Moore P, Liem TK, Landry GJ, et al.
Improving the quality of the surgical morbidity and mortality conference:
a prospective intervention study. Acad Med. 2013;88(6):824–30.
24. Pelieu I, Djadi-Prat J, Consoli SM, Cariou A, Guidet B, You-Harada C, et al.
Impact of organizational culture on preventability assessment of selected
adverse events in the ICU: evaluation of morbidity and mortality conferences.
Intensive Care Med. 2013;39(7):1214–20.
25. Staender SE, Mahajan RP. Anesthesia and patient safety: have we reached
our limits? Curr Opin Anaesthesiol. 2011;24(3):349–53.
26. Schwarz D, Schwarz R, Gauchan B, Andrews J, Sharma R, Karelas G, et al.
Implementing a systems-oriented morbidity and mortality conference in
remote rural Nepal for quality improvement. BMJ Qual Saf. 2011;20(12):1082–8.
27. Sellier E, David-Tchouda S, Bal G, Francois P. Morbidity and mortality
conferences: their place in quality assessments. Int J Health Care Qual
Assur. 2012;25(3):189–96.
28. Kim C, Fetters MD, Gorenflo DW. Residency education through the family
medicine morbidity and mortality conference. Fam Med. 2006;38(8):550–5.
29. Vincent C, Taylor-Adams S, Chapman EJ, Hewett D, Prior S, Strange P, et al. How
to investigate and analyse clinical incidents: clinical risk unit and association of
litigation and risk management protocol. BMJ. 2000;320(7237):777–81.
30. Murayama KM, Derossis AM, DaRosa DA, Sherman HB, Fryer JP. A critical
evaluation of the morbidity and mortality conference. Am J Surg. 2002;
183(3):246–50.
31. Hutter MM, Rowell KS, Devaney LA, Sokal SM, Warshaw AL, Abbott WM, et
al. Identification of surgical complications and deaths: an assessment of the
traditional surgical morbidity and mortality conference compared with the
American College of Surgeons-National Surgical Quality Improvement
Program. J Am Coll Surg. 2006;203(5):618–24.

Page 8 of 8

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

