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Summary

Background The role of morbidity and mortality
conferences (M&MC) in surgical departments is to
provide education and improve patient care. How-
ever, there is sparse evidence in the literature that
M&MCs reduce preventable deaths. Therefore, this
study aimed to assess the impact of routine M&MC
on reducing the preventable death rate over 4 years
at a tertiary hospital in Botswana.

Methods This study used a quantitative research
methodology. In this retrospective audit of the M&MC
data, we collected all mortality data for the surgery
department from the time the database started, July
2016, to December 2019. The department adopted
and adapted the criteria and definitions of pre-
ventability based on the World Health Organization
(WHO) guidelines for trauma quality improvement
programs. We used the Pearson correlation statistic
to evaluate the correlation between the time (years)
since the start of routine M&MC and the preventable
death rate. Ethical approval for the study was ob-
tained.

Results There were 4660 registered admissions from
July 2016 to December 2019. Of these, 267 deaths
were recorded, resulting in a crude mortality rate of
6%. Overall, the department considered 23% (61/267)
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of the deaths as preventable. A strong linear correla-
tion (R?=0.982, p=0.009) was found between the pre-
ventable death rate and time (years) since the com-
mencement of routine M&MC. Trauma was the lead-
ing cause of preventable deaths (24.6%, 15/61).
Conclusion Our findings suggest that routine M&MCs
have the desired effect of reducing preventable death
rates. Further studies are required to investigate this
observed effect.
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Introduction

The historical roots of morbidity and mortality confer-
ences (M&MC) appear to have come from attempts to
address medical errors in surgery and anesthesia de-
partments [1, 2]. The role of M&MC in surgical depart-
ments is to educate and improve patient care [3]. This
forum allows for objective and nonjudgmental reviews
of medical errors and adverse events [4]. Evidence in
the literature that M&MC reduce preventable deaths
is sparse; however, there is more evidence of their ed-
ucational role [5-8]. In this study, we adopted and
adapted the death preventability classification pro-
vided by the World Health Organization (WHO) guide-
lines for trauma quality improvement programs.

The WHO guidelines for trauma quality improve-
ment programs recommend the establishment of
death review panel committees in healthcare insti-
tutions for the classification of death preventability
[6]. The death review panel committee presents,
discusses, and reaches a consensus on the death pre-
ventability classification based on set criteria. The
guidelines recommend that whatever classification
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system is used by the death review panel should be
communicated clearly to the panelists. The com-
mittee chair leads the meetings and guides the deci-
sion process for determining the death classification
as preventable, non-preventable, or potentially pre-
ventable. The definitions of death preventability clas-
sification by the WHO quality improvement programs
are outlined below:
Preventable

e Injuries and sequelae considered survivable.

e Death could have been prevented if appropriate
steps had been taken.

e Frank deviations from the standard of care that, di-
rectly or indirectly, caused patient’s death.

e Statistically, the probability of survival greater than
50%, or Injury Severity Score (ISS) below 20.1

Potentially preventable

e Injuries and sequelae severe but survivable.

e Death potentially could have been prevented if ap-
propriate steps had been taken.

e Evaluation and management generally appropriate.

e Some deviations from the standard of care that may,
directly or indirectly, have been implicated in the
patient’s death.

e Statistically, the probability of survival is 25-50% or
ISS between 20 and 50.1

Non-preventable

e Injuries and sequelae non-survivable even with op-
timal management.

e Evaluation and management appropriate according
to accepted standards.

e If patient had comorbid factors, these were major
contributors to death.

e Statistically, the probability of survival less than 25%
or ISS above 50.1.

As mentioned before, the literature substantiating the
role of M&MC in reducing preventable deaths is very
sparse [5]. The assumption is that acknowledging ad-
verse events and medical errors will reduce adverse
events and preventable deaths in the future [5, 9].
One notable study by Kashiwazaki et al. showed that
M&MC significantly reduced preventable morbidity
events among residents and experienced neurosur-
geons [7]. In the same study, the residents’ educa-
tional effect was more distinct. There were no signifi-
cant differences in mortality incidence. The decrease
in the incidence of preventable morbidity was more
pronounced in residents than in senior neurosurgeons
[7]. This finding suggests that knowledge acquisition
reduces avoidable morbidities.

The Western Australian Audit of Surgical Mortality
(WAASM), established in 2002, conducted a 10-year
review of surgical mortalities. They noted that the
mortality rate in the initial years remained unchanged,
but a progressive fall subsequently occurred [10]. This
trend was observed in similar audits [5], with mini-

mal initial change in mortality rate and a significant
decrease as the audit-influenced practice. These au-
dits suggest that sustained and routine M&MCs are
needed for a long period before noticing a tangible
effect on the mortality rate.

To our knowledge, no study has been conducted
locally or regionally to assess the impact of routine
surgical M&MC on reducing preventable death rates.
Preventable hospital mortality is a critical public
health concern. The present study sought to de-
termine the impact of routine M&MC on reducing
preventable death rates in the Department of Surgery.
This followed the adoption of monthly and regular
M&MC in the department in July 2016. A committee
with a chair and a database manager was created
for the first time. A Microsoft® Access database (Mi-
crosoft Corporation, One Microsoft Way, Redmond,
WA, USA) was established to capture information on
mortality and morbidity. This study represents be an
audit of our quality assurance intervention, M&MC,
and seeks to assess its impact on the department
concerning the reduction of preventable death rates.

Methods

This study utilized a quantitative research methodol-
ogy to assess the impact of routine M&MC on reduc-
ing preventable death rates. In this retrospective audit
of the M&MC data, we collected all mortality data for
the Department of Surgery from the date the database
started, July 2016, to December 2019.

During data capture in our department, each sur-
gical team classified their mortalities as preventable
or non-preventable. In addition, at each monthly
M&MC, the department reviewed all mortalities for
learning points and approved the classification of
deaths or amended them as appropriate based on
the consensus reached. Mortalities of operatively and
non-operatively managed surgical patients were all
discussed. This is because the benefit of M&MC is
equally important for both groups of patients. Cases
were shared with members of the department on the
day before the M&MC. The department adopted and
adapted the criteria and definitions of preventability
based on WHO guidelines for trauma quality im-
provement programs [6]. Mortality was defined as
follows.

1. Preventable if:

— The pathology was deemed to be survivable.

— Death could have been prevented if appropriate
steps had been taken.

- There were frank deviations from the standards of
care that directly or indirectly caused the patient’s
death.

2. Non-preventable if:

— The pathology and sequelae were deemed non-

survivable even with optimal management.
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— The patient died in the face of appropriate eval-
uation and management according to accepted
standards.

— The patient had comorbid factors that were major
contributors to death.

When the department members disagreed, they dis-
cussed their classification choices. If a consensus was
reached, the death was classified appropriately, and if
there were still disagreements, a classification with the
majority of support was used. The department stores
quality assurance data in an electronic registry.

We retrieved all documented mortalities from the
departmental quality assurance electronic registry.
Next, we determined the yearly cumulative pre-
ventable mortality rate as a percentage of all mortali-
ties. Finally, we assessed the impact of routine M&MC
on preventable yearly cumulative mortality rates. This
was achieved by determining the proportion of surgi-
cal patients who died yearly from preventable causes
for 4 years. Using the Pearson correlation statistic,
we evaluated the correlation between the duration
(years) of routine M&MC and the preventable yearly
cumulative death rate. In this study, the preventable
death rate refers to the preventable yearly cumulative
death rate.

All mortalities were entered into the database from
the date the database and routine M&MC started (July
2016) to 2019. Ethical approval was obtained.

Results

There were 4660 registered admissions between July
2016 and December 2019. The mean patient age was
56 years (standard deviation [SD]=20.1). Of these, 267
deaths were recorded, resulting in a crude mortality
rate of 6%. Of the 267 deaths, 41.9% (112/267) were
cases of patients who had been operated on: 60%
(161/267) were men, and 40% (106/267) were women.
The mean age of the mortalities was comparable to
that of all admissions (59 years; SD=19.9). Overall,
the department considered 23% (61/267) of deaths as
preventable. Of the preventable death, 57.4% (35/61)
were cases of patients who has been operated on.
Table 1 presents the diagnoses and causes of pre-
ventable death. Table 2 shows the annual total and
preventable deaths with corresponding overall and
preventable death rates.

There was an observed progressive decrease in pre-
ventable death rates from the time routine M&MC
started (July 2016) to December 2019, as shown in
Fig. 1. We used Pearson correlation analysis to assess
the strength of the correlation between the duration
(years) over which routine M&MCs were conducted
and the reduction in the preventable mortality rate.
Table 3 shows the strong linear correlation (p=0.009).

The leading diagnoses with preventable deaths
were trauma 24.6% (15/61), with polytrauma (4/61),
severe head injury (4/61), and burns (5/61).

Table 1  Yearly diagnoses and causes of preventable

deaths

Diagnoses Cause of death 2016 2017 2018 2019

Polytrauma Hemorrhagic 0 0 2 2
shock

Massive gastrointestinal bleed  Hemorrhagic 1 2 0 2
shock

Caustic ingestion Septic shock 0 0 1 1

Brain malignancy Respiratory 0 1 0 1
failure

Cardiacarrest 0 0 0 2
Septic shock 0 0 2 1

Esophageal cancer
Adhesive small bowel obstruc-
tion

Severe head injury Brainstem hernia- 0 2 1 1

tion

Septic shock 1 3 0 1
Septic shock 0 1 0 0
Septic Shock 0 0 2 0

Burns
Cholangiocarcinoma

Post-laparotomy intra-abdomi-
nal sepsis

Abdominal penetrating trauma  Hemorrhagic 0 0 2 0

shock
Intestinal failure Cardiac arrest 0 1 1 0
Pancreatic cancer Septic shock 1 0 1 0
Advanced sarcoma Cardiac arrest 0 0 1 0
Colon cancer Multiorgan failure 0 1 1 0
Gastric cancer Hemorrhagic 0 0 1 0
shock
Massive pulmonary embolism  Respiratory 0 1 2 0
failure

Small bowel gangrene
Acute limb ischemia
Bile duct injury + choledochal

Multiorgan failure 0 1 1 0
Multiorgan failure 0 1 0 1
Septic shock 0 1 0 0

cyst

Empyema Septic shock 0 1 0 0

Lung aspergillosis Respiratory 0 1 0 0
failure

Necrotizing fasciitis
Post-Whipple bleed

Septic shock 0 1 0 0

Hemorrhagic 0 1 0 0
shock

Choledocholithiasis (cholangitis) Septic shock 1 0 0 0

Critical limb-threatening is- Septic shock 0 0 0
chemia

Mesenteric cancer Septic shock 1 0 0 0
Pyloric stenosis Septic shock 1 0 0 0
Spinal tuberculosis Multiorgan failure 1 0 0 0
Ventilator acquired pneumonia ~ Septic shock 1 0 0 0
Septic abortion + bowel perfora- Septic shock 0 1 - 0
tion

Diabetic foot Septic shock 1 0 0 0

A subanalysis of the causes of preventable death
revealed that septic shock, the leading cause of pre-
ventable deaths, was the only one showing a statis-
tically significant reduction over the 4 years. Other
causes of death included hemorrhagic shock, multi-
organ failure, respiratory failure, and cardiac arrest,
as summarized in Table 4.
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Table 2 Annual number of deaths and corresponding overall and preventable death rates

Year Total admissions Total deaths

2016 522 36 1
2017 1221 79 20
2018 1350 86 18
2019 1567 66 12
Total 4660 267 67

Number of preventable deaths

Overall mortality rate (%) Preventable death rate (%)

7 31
6 25
6 21
4 18
6 23

Fig. 1 The trend of yearly
preventable mortality rates
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Table 3 Pearson correlation determination

Year Preventable
death rate
Preventable death rate Pearson correlation ~ -0.991" 1
P (2-tailed) 0.009 =
N 4 4

**Correlation is significant at the 0.05 level (2-tailed)

Table 4 Common causes of preventable death

Cause of death 2016 2017 2018 2019
Septic shock
Respiratory failure
Multiorgan failure
Hemorrhagic shock
Cardiac arrest
Brainstem herniation
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Discussion

This study aimed to assess the impact of routine
M&MC on the preventable death rate over 4 years.

T T T
2018 2019 2020

Year

Before the study period, M&MC was not routinely
conducted in our department, and there was no elec-
tronic registry dedicated to surgical quality assurance.

We observed a statistically significant decrease in
preventable death rates over 4 years. The preventable
mortality rate decreased by approximately 50%, from
36.6% to 18.2% for all mortalities. We note that in
the first year of 2016, data were collected only for
the second half of the year, from July to December,
and may not have been representative. However, the
decreasing trend in preventable mortality rates was
maintained over the subsequent 3 years. While we ac-
knowledge that some confounders may underlie the
findings of the reduction in preventable mortality rate,
the results are compelling and suggest that routine
M&MC played a significant role. The literature indi-
cates that prospective and continuous data collection
on avoidable deaths and identification of errors ulti-
mately directs and informs practice toward improved
outcomes [11, 12].

During the M&MC, the department endeavored
to create a conducive learning environment and en-
sured that remedial action was clearly communicated.
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Residents and medical officers independently docu-
mented mortalities and presented them to the de-
partment. The input of surgeons was greater during
discussions. Discussions of cases addressed princi-
ples rather than individuals. As a result, we believe
that we foster a conducive learning environment and
minimize the tendency to underreport mortality.

In this study, trauma was the leading cause of
avoidable deaths. This finding is in keeping with
previous studies conducted locally, showing trauma
as the most common acute presentation and head
injury as a significant public concern among young
men in the country [13-15]. In total, 68.2% of road
traffic collision deaths in our country are considered
preventable [16]. Trauma is the leading cause of death
both globally and among young people. However, its
impact is disproportionately significant in low- and
middle-income countries [16, 17], including locally.
High rates of trauma-related preventable deaths in-
dicate the need for a comprehensive trauma system
[15, 16, 18]. Trauma kills by predictable mechanisms
and time frames, and comprehensive trauma systems
improve the outcomes of injured patients [19, 20].

Although the diagnoses were variable, the causes of
preventable deaths were the same, with septic shock
being the most common one. It was also noted that
the reduction in the preventable death rates over the
4 years was attributable mainly to the reduction in
the rate of septic shock as the cause. The authors
believe that interventions implemented in response
to the discussion might have had a role in this re-
duction. Some of the interventions were: implement-
ing a formal handover checklist, especially for very
sick patients, weekly presentations on select topics,
and daily presentations of new mortalities at morning
meetings.

Limitations

The authors acknowledge the limitations of this study:.
There is potential for under-reporting mortalities.
However, the department holds daily morning meet-
ings during which mortalities are reported by the on-
call team, making it easy for the department to notice
if a case is omitted at the monthly M&MC. There
has been an increase in the number of subspecialty
services in the private sector compared to the public
sector. This has led to increasing subspecialty cases
being transferred to the private sector under govern-
ment cover. This may result in diverting mortalities
to the private sector or reducing preventable deaths
due to the specialized care provided in the private
sector. The findings of this study provide a starting
point for further investigation of the impact of M&MC
on preventable death rates.

Conclusion

Our findings suggest that routine morbidity and mor-
tality conferences have the desired effect of reducing
preventable death rates. Further studies are required
to investigate this observed effect.
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