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Abstract

Introduction—Trauma quality improvement (QI) programs have been shown to improve 

outcomes and decrease cost. These are high priorities in low- and middle-income countries 

(LMICs), where 2,000,000 deaths due to survivable injuries occur each year. We sought to define 

areas for improvement in trauma QI programs in four LMICs.

Methods—We conducted a survey among trauma care providers in four Andean middle-income 

countries: Bolivia, Colombia, Ecuador, and Peru.

Results—336 physicians, medical students, nurses, administrators and paramedical professionals 

responded to the cross-sectional survey with a response rate greater than 90% in all included 

countries except Bolivia, where the response rate was 14%. Eighty-seven percent of respondents 

reported morbidity and mortality (M&M) conferences occur at their hospital. Conferences were 

often reported as infrequent – 45% occurred less than every three months and poorly attended – 

63% had five or fewer staff physicians present. Only 23% of conferences had standardized 

selection criteria, most lacked documentation – notes were taken at only 35% of conferences. 

Importantly, only 13% of participants indicated that discussions were routinely followed-up with 

any sort of corrective action. Multivariable analysis revealed the presence of standardized case 

selection criteria (OR 3.48, 95% CI 1.16–10.46), written documentation of the M&M conferences 

(OR 5.73, 95% CI 1.73–19.06), and a clear plan for follow-up (OR 4.80, 95% CI 1.59–14.50) to 
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be associated with effective M&M conferences. Twenty-two percent of respondents worked at 

hospitals with a trauma registry. Fifty-two percent worked at institutions where autopsies were 

conducted, but only 32% of those reported the autopsy results to ever be used to improve hospital 

practice.

Conclusions—M&M conferences are frequently practiced in the Andean region of Latin 

America but often lack methodologic rigor and thus effectiveness. Next steps in the maturation of 

QI programs include optimizing use of data from autopsies and registries, and systematic follow-

up of M&M conferences with corrective action to ensure that these activities result in appreciable 

changes in clinical care.

Background

Globally, an estimated 973 million persons sustain an injury warranting healthcare each 

year, one in ten deaths is due to injury, and more human life and health (as measured by 

disability-adjusted life years) are lost due to injury than HIV, TB, and Malaria combined. 1,2 

In low and middle-income countries (LMICs), where 83% of the world’s population lives, 

one out of every three persons who dies as a result of severe trauma would have survived 

their injuries if they were to receive care similar to that provided in a high-income country. 

That is almost 2,000,000 deaths due to survivable injuries, and given the disproportionate 

incidence of injury among young working-age people, a tremendous, avertable, economic 

and societal burden. 3–5 Trauma care providers in LMICs are thus currently faced with an 

enormous burden of disease, and are currently operating with training, resources, and 

infrastructure which contribute to a dramatic, untenable, global disparity in outcomes. 1

Implementation of quality improvement (QI) programs such as morbidity and mortality 

(M&M) conferences, trauma registries, and audit filters, can decrease cost, increase 

efficiency, and improve outcomes.6,7 The World Health Organization (WHO) has recognized 

the key role of QI programs in trauma care. This is evidenced by inclusion of dedicated 

guidelines for QI as one of three seminal WHO guidelines directed at improving global 

trauma care. 6,8,9 The Panamerican Trauma Society was an early adopter of these QI 

guidelines, and has spearheaded their translation and dissemination, along with an associated 

two-day training course, in Latin America since 2009. 10 However, it is unclear to what 

extent QI practices are actually being implemented in the Andean region, and in LMICs in 

general. A recent review of implementation of the WHO trauma QI guidelines found only 

seven reports of implementation of the QI guidelines in Latin America, none of them in the 

Andean region. 11 A 2013 systematic review of global trauma registry implementation 

returned only three examples from Latin America, a similar review published the year before 

returned zero. 12,13 Documentation of M&M conference practices in LMICs is also scarce, 

and is largely limited to comments regarding the presence or absence of these 

conferences. 14–17 Few assessments of M&M components (case referral, selection, 

presentation, discussion) were identified in the literature, and these only at United States 

academic centers. 18,19

We sought to evaluate the on-the-ground practices of QI in the Andean region of Latin 

America. Detailed investigation of the current level and mode of implementation will 
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provide an informed position from which to draft next steps in the dissemination and 

maturation of QI programs in Latin America, and LMICs at large.

Methods

This cross-sectional, descriptive study was conducted in four middle-income countries in the 

Andean region of Latin America. The gross national income per capita for the included 

countries; Bolivia ($2,870), Colombia ($7,970), Ecuador ($6,090), and Peru ($6,360), is 

significantly lower for each country than the Latin American average ($8,990).20 These four 

countries of the Andean region are characterized by a common ancestral language (Quechua 

and Aymara), Spanish colonial history and official language, topography, and more recently, 

a political and economic pact: the Andean Community of Nations.21,22

The University of Washington and the Universidad Peruana Cayetano Heredia ethical 

committees approved this study. We administered an anonymous, single-page questionnaire 

(Supplemental Figures 1 and 2) regarding trauma QI practices to healthcare providers of all 

levels of clinical training in Bolivia, Colombia, Ecuador and Peru. Potential subjects were 

approached between July 2015 and January 2016. Subjects in Bolivia were contacted while 

attending an international academic trauma conference. In Colombia, data were collected at 

four urban hospitals where local investigators had professional contacts. In Ecuador, data 

were collected at six hospitals in two cities, and one national surgical training course, 

similarly, where local investigators had professional contacts. In Peru, data were collected at 

10 hospitals reported by local contacts to have high trauma volume in the capital city, and at 

one rural surgical training course. We are unable to estimate the number of hospitals 

represented as many respondents were from national conferences and were not asked the 

name of their home hospital to preserve anonymity.

The Spanish language questionnaire was based on the current literature, and underwent 

several modifications, including after initiation of data collection in Colombia and Peru. 

Thus, sample size for certain questions, in particular those pertaining to details of the M&M 

conferences, varies. The questionnaire included respondent demographics, hospital 

descriptors such as size and location, objective QI practices such as frequency of M&M 

conference and presence of a trauma registry, and subjective factors such as adequacy of 

case presentations at M&M conferences and relative validity of sources of medical 

information. Of the 22 questions on the survey, six included a free text, qualitative, 

component. An explanation of terms was provided at the beginning of the survey, defining 

M&M as referring to “any meeting where complicated cases (“morbidity and mortality”) are 

routinely reviewed”.

STATA (StataCorp. 2015, College Station, TX) was used for data analysis including 

descriptive statistics on all items. Qualitative data were inductively coded, and the frequency 

of coded responses presented.

Multivariable logistic regression was used to estimate contribution of study variables on the 

likelihood of the participant responding positively to the question: “Have you ever witnessed 

a change in your institution as a result of a discussion had at an M&M conference?”. Fifteen 
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variables hypothesized to be the most likely to predict response to this question were entered 

into a saturated model. Country of origin was entered as a dummy variable, and due to 

inadequate number of responses Colombia was excluded. Peru was used as a reference 

category. For all variables, “I don’t know” was treated as “no”. Blank responses were 

excluded and the number of valid values, or included responses, is listed for each variable in 

Table 6. For the variable “Presence of plan for follow-up to the M&M conference” the 

following responses were considered to represent presence of a plan: “the chief decides”, “it 

is discussed again at another conference” and free text responses “a report is made”, 

“applied to patient management”, or “develop a protocol”. “It is collected / stored”, “other” 

without explanation, “I don’t know”, and “nothing” were considered to represent absence of 

a follow-up plan.

Results

336 responses were collected, with a response rate of 100% in Ecuador, 100% in Colombia, 

90% in Peru, and 14% in Bolivia. (The sole method of data collection in Bolivia was passive 

collection of surveys at an international academic trauma and acute care congress.) 

Respondents most commonly worked at hospitals with fewer than 500 beds, in urban 

locations, about half of which were considered “public”, and the respondents were primarily 

either physicians or in training to be physicians. (Table 1.)

M&M conference frequency, attendance, and other forums for discussion of errors

A vast majority of respondents (87%) worked at institutions where M&M conferences are 

practiced. A majority (97%) of respondents reported the presence of some place to discuss 

errors in their hospital, whether it was only the M&M conferences (28%), or also other 

formal or informal institutional forums (40%). Respondents from hospitals with M&M 

conferences reported these conferences to occur at least monthly in only 53% of cases. Fifty 

percent of respondents at hospitals with M&M conferences reported five or more attending 

physicians present at these conferences. (Table 2.)

M&M conferences - case referral and selection

A majority (62%) of M&M conferences included discussion of only one or two cases. The 

primary perceived objective of the meeting was most frequently to prevent errors and 

improve the healthcare system. The objective was less frequently perceived to be to acquire 

the opinions of colleagues for the further management of complex cases (22%), and 

education was cited as the primary objective of the meeting in only 11% of surveys. The 

somewhat common perception of the M&M conference as an opportunity to form an opinion 

regarding next steps in management of a patient was further reflected by the fact that 40% of 

respondents reported the most common type of case presented at the conference to be a 

patient with ongoing problems who required further treatment. This practice is locally 

referred to as a “Junta Medica” or medical board, a multi-disciplinary meeting where 

difficult cases are discussed – a process distinct from a traditional morbidity and mortality 

conference.
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One third of respondents did not perceive there to be anything preventing them from 

referring cases to the M&M conference. A small minority (6%) cited fear of repercussion as 

a barrier to referring cases, and the remainder cited organizational factors such as 

disorganization, scheduling, absence of time, and absence of perceived responsibility (“It’s 

not my job.”) as reasons for not referring cases to the M&M conference. Approximately half 

of respondents reported that cases are selected for the conference based on subjective criteria 

applied by either a designated staff member or the chief. Only 20% of respondents were 

aware of the use of a standardized criterion to select cases. (Table 3.)

M&M conference – case presentation, discussion, and follow-up

A substantial number (33%) of respondents felt that 25% or more of case presentations 

lacked essential information. Notes were taken during only 35% of M&M conferences. 

When notes were taken, a standardized form was used only one quarter of the time. Only 

14% of respondents could identify a clear follow-up plan for conclusions drawn from M&M 

conferences. (Table 4.)

Registries, audit filters, and autopsies

Approximately 60% of represented institutions had a trauma and/or acute care surgery 

registry, half of which were at least partially electronic, and just under half of which could 

be used to answer specific questions. Forty-four percent of hospitals employed audit filters. 

Most respondents worked at an institution that practiced autopsies. Of those who reported 

presence of autopsies at their institution, only 19% reported the autopsy results were ever 

used by clinicians or resulted in improvements in clinical practice. (Table 5.)

Perceived barriers to quality improvement

The three most commonly cited reasons for limited use of M&M meetings and registries 

were lack of staff interest (28%), lack of staff time (27%), and lack of staff experience or 

education (17%). In the purely qualitative portion of the survey, the most commonly 

recommended next steps to improve use of QI elements in the respondents’ hospitals were to 

motivate staff, train staff, and to improve attendance at M&M conferences.

Country-specific results

Basic hospital characteristics (size, urban v. rural, etc.) varied between countries. For 

example, Bolivia had the largest, proportion of subjects from the private sector, while Peru 

had the smallest. There were also differences in reported QI practices. M&M conferences 

were most frequent in the Peruvian sample, and least frequent in Ecuadorian sample. 

Respondents from all countries were equally likely to have witnessed a change in their 

institution as a result of an M&M conference discussion. However, given the variation in 

sampling methods and the different baseline characteristics of participants sampled in each 

country, firm conclusions about differences in QI practices among the countries are not 

possible, except as described in the multivariable model below.
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Characteristics predictive of effective M&M conferences

Approximately half of all respondents stated that they had witnessed a change at their 

institution as a result of a discussion had at an M&M conference (defined herein as an 

“effective” M&M conference). After adjusting, standardized case selection criteria (OR 

3.23, 95% CI 1.29–8.10), presence of a note-taker (OR 4.73, 95% CI 1.75–12.8), and report 

of a known mechanism to follow-up the conference (OR 3.69, 95% CI 1.41–9.70), were 

positively associated with effective M&M conferences. (Hosmer-Lemeshow chi2 =3.58, 

p=0.73, indicating an acceptably well-fitted model with minimal concern for over-fitting.) 

Though high correlation may be anticipated between note taking and plan for follow-up, 

multicollinearity diagnostics were consistent with a lack of collinearity of independent 

variables (variance inflation factors and tolerances: 0.97–1.03). (Table 6.)

Discussion

This survey of health care providers reveals there to be a solid foundation of trauma QI 

practices in the Andean region on which to build. Most respondents work at an institution 

with a M&M conference, and half of them work at hospitals with some form of trauma 

registry. These rates of implementation are higher than what is reported in the Asia-Pacific 

region, and lower than what is targeted in the United States. 17,23

It is the quality rather than the quantity of M&M conferences that is the concern in this 

sample from the Andean region. M&M conference frequency, attendance, standardization of 

case referral and selection, case documentation, and establishment of a clear plan for 

system-oriented corrective actions were identified as areas for improvement. Recent 

literature has shown that most healthcare errors are due to system-wide factors, and that 

individually focused analysis and correction leads to missed opportunities for sustained 

improvement.24,25 Nonetheless, the perceived objectives and types of cases selected in the 

Andean region indicate that M&M conferences are frequently perceived as an opportunity to 

decide on next steps in an individual patient’s care. While this may be an important function, 

only a small portion of conferences included elements that were shown to be associated with 

an effective M&M conference: standardized case selection criteria, documentation of the 

discussion, and planned follow-up.

This study is a large-scale, detailed assessment of M&M processes. There are few reports in 

the literature to which it can be compared. One such 2007 report from Johns Hopkins 

Hospital identified standardization of case documentation and follow-up as areas for 

improvement. 19 When registries in the Andean region are compared to those in a 2016 

systematic review, the Andean registries were almost as detailed as the least detailed 

registries from high-income regions.26 This pattern of the presence of the QI practice, 

without optimization of the practice, is found in the use of autopsies in the region as well.

The next steps for improvement identified in this study are consistent with the wider body of 

literature in suggesting that motivation, education, and staff time are limiting factors in 

implementation of QI programs in general.24,24,27 It is worth noting that physical, financial, 

and human resources were not identified as primary limitations. Business management 

experts agree that in efforts to implement large-scale culture-changing maneuvers, 
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participants need to experience early “wins”.28 In our study, fewer than half of respondents 

stated they had ever witnessed a change occur in their institution as a result of an M&M 

conference. Thus, the current lack of motivation for QI programs in Latin America may be 

most effectively addressed by increasing the real and perceived efficacy of M&M 

conferences as an instrument for change. Specifically, through establishment of standardized 

case selection criteria, routine case documentation during conferences, and development of 

written plans for follow-up. In response to this data, an M&M standardization toolkit has 

been developed by the Peruvian General Surgery Society, which, in conjunction with the 

Panamerican Trauma Society / WHO two-day course on trauma QI, provides both a 

foundational education in QI and practical tools for implementation of rigorous programs.10

The identification of lack of staff education and staff time as barriers to QI program 

implementation highlights the need for high-level prioritization of QI, with ministries of 

health, and hospital administrators, requiring participation in QI activities, and providing 

protected time for this participation.19 A report from Namibia describes a national project in 

which 1094 healthcare providers attended QI capacity-building workshops and then 

integrated QI into their local context, with associated improvement in 10 of 11 indicators of 

HIV care.29 Similarly, the WHO has pushed for mandatory discussion of all maternal deaths 

in M&M meetings, with evidence of positive impact. 15–17,30,31

Before drawing conclusions, the limitations of this study should be addressed. Particularly in 

institutions, which report M&M conferences “rarely” or “annually” it is expected that the 

reported details of that conference may be skewed by recall bias. Respondents may be 

inclined to exaggerate actual QI practices in an effort to portray their institution in a 

favorable light. A convenience sampling method was used, and specific methods varied 

between sites. In one country, Bolivia, the survey was distributed at an international 

academic conference, with passive collection of surveys and a relatively low response rate. 

The sample also reflects variable sample sizes from any given hospital, with multiple 

respondents reporting on practices from one institution in many cases. Thus, conclusions 

regarding trends in the Andean region at large may be conservatively drawn, but meaningful 

comparisons between countries are limited.

Data were collected primarily at urban hospitals, and in academic environments. This is 

likely to over-estimate the proliferation of QI programs in the region. Furthermore, the 

survey instrument evolved during the study, and certain metrics, particularly detailed 

questions regarding M&M conference processes, were not gathered from a majority of 

Colombian participants and a large number of Peruvian participants. Though trends were 

generally consistent across the three countries where these details were collected, it may be 

that there are unique processes in Colombia, which were not captured in this study. Finally, 

apart from one question regarding participant’s perspective regarding the impact of M&M 

conferences, we cannot comment on the impact of QI programs, only on their perceived 

presence and characteristics. However, the aim of this study was to assess the current level 

and form of implementation, rather than to establish the evidence-base for QI programs, as 

this has been previously reported.7
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In conclusion, this extensive study of regional QI practices provides useful information for 

the development of QI programs globally. A good portion of the relatively abundant QI 

programs in the Andean region are QI programs only by name, as they do not have essential 

elements that ensure corrective action, or “closure of the loop”, which is essential for 

effective QI. Next steps include increased rigor of M&M conferences: standardization of 

case selection processes, documentation of cases, and routine development of clear plans for 

follow-up, and, increased use of data from registries and autopsies to effect clinical care. 

Additionally, further research on the status of QI programs in rural and non-academic 

settings is warranted, and is anticipated to reveal a large opportunity for increased 

implementation of QI programs in these settings. In addition, evaluation of barriers and 

facilitators to trauma QI programs, including cultural norms surrounding disclosure of 

medical errors is essential to definition and implementation of locally acceptable QI 

initiatives. Limited reports from Latin America suggest that both “mutual empathy” in 

making mistakes and a fear of litigation may result in a lack of reporting, and criticism of, 

errors. This has been described as a so-called “conspiracy of tolerance”. 32–34 Whether and 

how these tendencies manifest in the Andean region, or how they compare to other regions 

of any economic level, merits evaluation. Locally, QI program maturation may be facilitated 

by collaboration between neighbors, with institutions with weak QI programs learning from 

institutions with action-oriented QI programs. These types of collaborations may be most 

readily facilitated by local surgery societies. In addition, increased publication of successful 

examples of QI from LMICs should be prioritized in order to motivate providers, and 

provide models for future programs.7,35,36 Nationally, the authors propose that a preventable 

death in a young victim of trauma should be just as “anathema” as a maternal death, with 

mandatory reporting to the ministry of health, and thus with a similar health system 

prioritization of excellence in care provided to victims of trauma. On a global scale, there is 

a need for increased dissemination of QI programs as a means of empowering local 

providers to participate in their health systems as planners, system-thinkers, and as agents 

for change.
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Refer to Web version on PubMed Central for supplementary material.
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