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FAER Research in Education Grant Application: 
Evaluation of Two Forms of Booster Training on Long-Term Retention of Clinical Skills 
for Caesarean Delivery in a Low-Resource Setting 

RESEARCH PLAN  

Specific Aims and Hypothesis:   
We hypothesize that low-dose, high-frequency booster education will improve retention of clinical skills 12 
months after initial team training as compared to high-dose, low frequency booster education. This 
hypothesis will be tested through these specific aims:  

1) Compare adherence to best practice guidelines during actual CDs before and after initial high-
fidelity simulation (HFS) training as well as 12 months after the HFS.  Performance will be 
assessed with the Safe C-Section Team Checklist, a clinical tool that was created in collaboration 
with Kenyan obstetricians and anesthetists and that was implemented in a pilot feasibility study.  

2) Compare time-based performance metrics related to the third delay in maternal care before and 
after initial high-fidelity simulation (HFS) training as well as 12 months after the HFS.   

Background: 
Economic and educational disparities have created severe healthcare workforce deficiencies in most low-
resource settings.  The World Federation of Societies of Anesthesiology reported that seventy countries 
have a total anesthesia provider density of <5 per 100,000 population.1 In combination with underfunded 
and undeveloped healthcare systems, these deficiencies are associated with significantly worse health 
outcomes. Maternal mortality is often emphasized as a key area for improvement worldwide, and 
reduction of the maternal mortality ratio (MMR) to less than 70 per 100,000 live births is the World Health 
Organization’s Sustainable Development Goal 3 for 2016 – 2030. In the peripartum setting, 
anesthesiologists have played key roles in improving safety and coordinating interventions to improve 
outcomes particularly for women who require cesarean section. Interprofessional, team-based training 
with involvement and leadership from anesthesia providers has significant potential to reduce the MMR in 
low-resource settings.   

Current Educational Problem: 
Educational interventions are a key component of health-systems strengthening in low-resource settings 
where the quantity and training of healthcare providers is often inadequate. Simulation-based training for 
obstetric emergencies has shown improvements in individual provider knowledge, skill, and clinical 
performance, as well as team performance and workplace safety2 and has been linked to improved 
clinical outcomes for patients.3-5 However, the durability of these improvements, particularly in clinical 
performance and patient outcomes, remains uncertain. One assessment of simulation-based obstetric 
emergency training for providers in Tanzania revealed immediate increases in knowledge, skills and 
confidence with decay to baseline in knowledge and simulated skills after nine months.3 Other areas of 
medicine have shown similar trends of poor knowledge and skill retention within 6 months of initial 
training,6,7 and studies assessing interventions to improve knowledge and skill retention beyond 12 
months are limited.2,8   

Traditionally, extra-curricular training in low-resource settings has taken the form of workshops that occur 
over 1-2 days and require participants to travel from their places of work to the training site.5 In situ mobile 
training has emerged to overcome barriers of the traditional model and improve uptake of educational 
opportunities by training healthcare workers in their local place of practice.  Additionally, while typical 
training models have little to no follow-up assessment, existing literature supports the use of “booster” or 
refresher training to augment high-intensity training particularly when additional training is spaced in time 
and facilitated with instructor feedback or testing.9-12 Improvements in communication technology have 
helped facilitate low-cost methods for frequent testing and follow-up that make training and mentorship for 
remote locations more accessible.8 One recent study evaluated the efficacy and cost-effectiveness of a 
low dose, high frequency training strategy involving on-site training, peer practice, and mobile mentoring 
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through phone calls and SMS messaging and found reduced neonatal mortality among 40 sites in rural 
Ghana in which this strategy was used.5 Further research is needed to evaluate booster education as a 
pedagogical approach for care teams involved in peripartum emergencies; this may not only have impact 
in low-resource settings, but also in developed countries.   

Significance of the Research: 
Evidence-based methods to improve long-term durability of learning are critical for any clinical 
environment, and they are particularly important for management of emergency situations where 
immediate action according to established care guidelines leads to improved outcomes.13,14 Anesthesia 
care in rural environments in low-income countries, in particular, often suffers from inadequate staffing 
and training due to inaccessibility; however, innovative strategies to provide mobile mentoring and 
booster education to providers in these regions could have great potential. Accordingly, the application of 
spaced learning and testing effect (retrieval-based practice) in conjunction with simulation training may 
realize significant clinical gains. This study will also measure actual, not simulated, clinical performance 
as a primary outcome. For simulation and education intervention, true clinical performance and behavior 
evaluation are critical outcomes and will lead to further study of the effect of these interventions on clinical 
outcomes. Finally, while techniques improving long-term learning may be particularly beneficial in low-
resource environments they are applicable in any training setting. Future study may include assessing 
booster training as a targeted educational intervention for anesthesia residents and perioperative care 
teams in high-resource settings.  

Preliminary Studies:  
As part of the ImPACT Africa Program funded by the GE Foundation, the Mobile Obstetric Simulation 
Training (MOST) program for Western Kenya began in 2015. HFS training for interprofessional teams 
occurred at 8 county hospitals.  Each cohort received 2 full days (~16 hours) of training.  Feedback from 
the 167 trainees has shown high satisfaction with the MOST program as a tool for teaching core 
teamwork and peripartum emergency management concepts.  Before and after the educational 

intervention, the quality of clinical care during actual CDs 
was assessed using the Safe C-Section Team Checklist, a 
tool created in collaboration with Kenyan obstetricians and 
anesthetists.  The data collection from this IRB-approved 
study has been recently completed and are being prepared 
for manuscript submission.  The results from this study 
showed significant improvement in overall compliance with 
checklist items from pre-intervention (N=108) to post-
intervention (N=84) (p<0.0001; see Figure 2). While these 
initial results are exciting, further research is needed to 
investigate how to further improve care delivery and also 
how to ensure that the knowledge and skill gains from 
baseline are retained over time. 

Experimental Design and Methods: 
This study will be a prospective randomized controlled trial 
assessing the effects of two pedagogical approaches on 
clinical performance during actual Caesarean deliveries as 
measured by the Safe C-Section Team Checklist.  District 
hospitals will be randomized to have healthcare workers at 
each site either receive low dose, high frequency (LDHF) 
booster training approach or a high dose, low frequency 
(HDLF) approach.  District-level hospitals (not tertiary) with 
at least one anesthesia provider performing greater than 30 
Caesarean deliveries (CD) per month that have not 
undergone previous simulation training for obstetric 
emergencies will be approached for study inclusion. Sites 
will be enrolled and then randomized to either LDHF or 

Figure 1. Checklist developed by the PI’s 
mentor in coordination with multidisciplinary 
obstetric providers for assessment of clinical 
performance during CD at district hospitals in 
Kenya.  
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HDLF.  Additionally, a cohort with no 
booster following initial MOST simulation 
training (see Preliminary Studies) will be 
used as a historical control. 

 
Study setting: Kenya is a low-middle income 
country in eastern Africa with a physician 
anesthesia provider density of 0.44 per 
100,000 population. MMR in Kenya is 510 
per 100,000 live births (2015), with some 
counties as high as 3795 per 100,000, 
ranking 138th globally with maternal deaths 
accounting for 14% of deaths for women 
between 15 and 49 years old.15 District 
hospitals in rural Kenya commonly have a 
maternity ward with 10-20 beds, 2-3 
operating theaters equipped to perform 
CD with spinal and general anesthesia, 
and obstetrical staff including a physician 
obstetrician or obstetrician-in-training, 
midwives or midwives-in-training, and 
anesthetists or anesthesiologists.  
 
Program description (Figures 3 and 4):  
The Mobile Obstetrical Simulation Training (MOST) program is a course directed toward anesthesia 
providers, obstetricians, medical officers, nurses, and nurse midwives involved in emergency obstetrical 
care.  The MOST program incorporates didactics on obstetrical emergencies, teamwork concepts of crisis 
resource management, and simulation training for peripartum emergencies, including management of 
eclampsia, post-partum hemorrhage, high/total spinal anesthesia, and neonatal resuscitation.  The 
training occurs over two days and is led by a team of anesthesia and obstetric facilitators utilizing a HFS 
mannikin (Laerdal SimMom mannikin).  The training will place at the participants’ place of practice to 
improve attendance and improve applicability to local resources. Two training sessions per site will be 
performed to increase the total number of providers reached at each location. Scheduling of MOST will 
depend on clinician availability and a 6 to 9-month window will be allocated to complete training at all 6 
sites, with follow-up assessments of clinical performance occurring on a rolling basis (see Figure 3 and 4)  
 
Booster interventions:  
Low dose, high frequency (LDHF) Booster Training 
This intervention emphasizes high-frequency mobile mentorship utilizing SMS message reminders and 
low-stakes testing.  An automated SMS messaging service (QuizTime) will be programmed to provide 
weekly quizzes and reminders to trainees and enabled to track performance and provide feedback. 
Trainees and sites with poor quiz performance will be targeted for corrective feedback with telephone 
calls by mobile mentors as necessary. Study personnel will monitor the mobile messaging system and 
track frequency of contact between mentors and trainees.  
 
 
High dose, low frequency (HDLF) Booster Training 
This intervention will include a one-day refresher training for trainees 6 months following the MOST 
session. Refresher content will be modified form the initial MOST curriculum reviewing core obstetric and 
teamwork concepts in small group discussion and low-fidelity simulation with immediate feedback. Issues 
related to implementation of concepts presented in the initial training will be addressed, as well.  
 
 
 
 

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

Pre-Intervention Post-Intervention

Ch
ec

kl
ist

 S
te

ps
 P

er
fo

rm
ed

 (%
)

Clinical Performance

Figure 2. Preliminary data following completion of on-site 
obstetric simulation training at eight hospitals showing pre-
intervention (N = 109 C-sections) and post-intervention (N = 84 
C-sections) clinical observations of compliance with the Safe 
C-section Team Checklist. Pre-intervention checklist 
completion was 44·25% (SD = 20·84%), and post-intervention 
completion at 10 months was 72·02% (SD = 11·24%), p < 
0.0001 by two-tailed unpaired t-test. 

* *p < 0.0001 
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Figure 3. Project design and timeline. Preceding project initiation will be three months of material preparation, 
scheduling and training of mentors and research assistants. Given the variability in clinician availability, MOST will be 
scheduled during a project six- to nine-month window allowing intervention and follow-up to proceed on a rolling 
basis. The project will conclude with three months for analysis.  
 
Primary outcome: Percentage of Checklist Items Completed on Safe C/S Team Checklist 
The Safe C-Section Team Checklist includes critical preparation and management actions for elective, 
urgent and emergent CD including specific actions for postpartum hemorrhage, pre-eclampsia/eclampsia, 
and obstructed labor/fetal distress, which are leading causes of maternal mortality in sub-Saharan Africa. 
Research assistants blinded to the intervention group will be recruited and trained to observe CD at 
training sites for two weeks prior to the initial MOST session, two weeks immediately following the initial 
MOST session, and 12 months later. Observers will rate clinical performance of the obstetric team 
according to compliance with action items on the Safe C-Section Team Checklist prior to and during 
actual CD with the primary outcome defined as % Safe C-Section team checklist items completed .  
Preliminary study has shown that in district facilities, 10-20 consecutive clinical observations are possible 
during a two-week window. Of note, because of the small size of the target facilities it is assumed that 
some members of the CD team will have been training participants and scoring will reflect team, and not 
individual, performance. 
 
Secondary outcomes: Effect of Intervention on Third Delay (Delay in Receiving Definitive Care) 
In addition to clinical performance, observers will document time of patient arrival to the hospital, time of 
decision to proceed to CD, time from arrival to OR and delivery of the neonate, immediate and 24-hour 
survival of neonate and mother.  The first delay is the delay in the decision to access health care.   The 
second is the delay in reaching a healthcare facility that can provide care.  The third delay (delay in 
receiving definitive care once at the facility) can likely be impacted by this training and we will evaluate 
whether sustained change is dependent upon the mode of education.  
 
Randomization and blinding: Randomization of study sites to each intervention arm will be conducted.  
Due to the nature of the intervention neither facilities nor participants will be blinded, but clinical observers 
will be blinded to the study arm of the sites they survey.  
 
Simulation and Booster Participant Feedback: In addition to observations of clinical performance by 
checklist completion, time to delivery, and patient outcomes, study participants will be surveyed regarding 
their attitudes toward simulation and booster training using a Likert scale. Subjective evaluation of MOST 
including instructor performance will be collected from all participants to control for instructor or course 
variation.  Evaluation of booster training including mentor performance, time commitment, and costs for 
LDHF training and instructor performance and costs for HDLF training will be collected from participants 
in each intervention arm for quality control purposes.  
 
Statistics:  
A preliminary study showed an improvement in clinical performance following simulation training from 
44% +/- 20.8% at baseline to 72% +/- 11.2% (see above). Assuming similar performance above baseline 
for the participants of the current study, in order to show an absolute clinical performance difference of 
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10% with 80% power for LDHF, 21 observations will be required for each group. A 10% absolute clinical 
performance difference would be considered clinically significant and translate to adherence with 1.8 or 
more additional checklist items. As prior studies showed that 8-20 clinical observations could be 
performed per site over 2 weeks, 3 sites per intervention arm will be chosen to generate the necessary 
number of observations. Performance for HDLF and LDHF groups will also be compared with the 
historical control.  
 
Continuous variables in performance assessment including average of time-to-delivery will be evaluated 
with an ANOVA for repeated measures across time.  Additionally, linear and non-linear multivariable 
regression will be performed utilizing the ‘(historical) control group’ as a dependent variable and clinical 
performance as independent variable to compare ‘booster training’ with ‘no booster training,’ and ‘LDHF’ 
as a dependent variable to compare ‘LDHF’ and ‘HDLF’ groups. A two-tailed, unpaired t-test will also be 
used to compare clinical performance for each group at pre-intervention, immediately post-intervention, 
and 12-months post-intervention time points with p < 0.05 considered significant.  
 
Limitations: 
One limitation of this study is that the primary outcome relies on direct clinical observers to document 
clinical performance prior to and after training intervention. Although the observers will be blinded to 
trainee intervention arm, this strategy does introduce the possibility of an observer bias that does not 
reflect true clinical performance. Clinical performance including room preparation, patient preparation and 
neonatal management factors will be assessed in the same way before and after the intervention. This 
increases the likelihood that changes in performance are impacted by training even if the absolute 
performance is influenced by the presence of an observer. Potential difficulties of executing a project in 
this setting include the possibility of social unrest disrupting the provision of care in government facilities.  
Although health worker strikes have occurred in the recent past, there are no on-going disputes that 
would indicate this as a likely scenario during the time frame of this study. Additionally, although clinical 
performance is an important measure it is not certain that improved compliance to a checklist translates 
directly to reduced maternal or neonatal mortality. The size and duration of this study is inadequate to 
assess the effect of a training intervention on change in MMR and this question will require study in the 
future.  This will be the subject of future grant proposals and ongoing funding for the PI.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Study timeline demonstrating progression from training development, site selection, initial simulation training 
period and booster interventions followed by clinical assessment and data analysis. 
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FAER Research in Education Grant Application: 
Evaluation of Two Forms of Booster Training on Long-Term Retention of Clinical Skills 
for Caesarean Delivery in a Low-Resource Setting 

MENTORING PLAN, RIGOR & TRANSPARENCY  

Dr. Matt McEvoy, Vice-Chair for Educational Affairs in the Vanderbilt University Medical Center 
Department of Anesthesiology, will serve as the primary mentor for this project.  
 

As the primary mentor, I will advise Dr. Kynes on design and execution of all phases of this 
proposal comparing two methods for booster training following simulation training for obstetric care in a 
low-resource setting.  As a former recipient of 3 prior FAER REG awards and former mentor to several 
REG recipients, I am well-aware and experienced regarding the activities and investment required of a 
mentor to guide research in education project to successful completion. Insight from my previous 
research into curriculum design, simulation training and checklist adherence as well as grant-funded work 
on educational interventions in low-resource settings will contribute significantly to the implementation 
and evaluation of the education strategies presenting in this application.  The following mentoring plan will 
be undertaken to ensure successful completion of this project in accordance with the research design as 
well as the plans Dr. Kynes has to develop his career as an academic researcher: 

1. I will meet with Dr. Kynes on a biweekly basis (in person when possible or by phone during his 
time based in Kenya) to discuss the status of his project. These meetings will provide ample time 
to communicate core principles of project design in education research, monitoring and 
evaluation of grant funding, and team leadership that I have developed during my career as a 
researcher, program director, and now Vice Chair. During these meetings I will also recruit the 
involvement of other members of the education enterprise within our department and the medical 
center at large including Leslie Fowler, MEd in anesthesia education, Arna Banerjee, MD in 
simulation design, and Matt Shotwell, PhD in biostatistics. My staff within the Office of 
Educational Affairs will be aware of his project and available for technical and logistical support.  

2. Given the international focus of his project, Dr. Kynes will require significant resources specific to 
global health work. As a key leader within our department’s international anesthesia collaborative 
I will ensure that he has access to staff support, travel logistics, and training available through our 
department and the Vanderbilt Institute for Global Health.   

3. As his project progresses I will play an active role in preparing abstracts and manuscripts for 
presentation at regional, national and international meetings such as ASA, IARS, SEA and the 
World Congress of Anesthesiologists.  I will also encourage and assist manuscript development 
and submission to leading anesthesia, global health and medical education publications including 
Anesthesiology, Anesthesia & Analgesia, Academic Medicine and the World Journal of Surgery.  

4. In addition to promoting this work, I will serve as a guide to application for future funding to 
continue and expand the project.  Given the potential applicability of this work to improving other 
specialties in healthcare, funding opportunities from AHRQ will be pursued.  Additional grant 
funding will be sought from the NIH-Fogarty International Center, the Bill and Melinda Gates 
Foundation and the GE Foundation for expanding the project and obtaining more information on 
its effectiveness in improving patient outcomes in low-resource settings.  

5. In accordance with NIH goals to enhance the rigor and transparency of preclinical research, I 
have reviewed the premise, design, and variables associated with this project and find them in 
alignment with national guidelines for research. As the primary mentor, I will discuss these issues 
and additional considerations and emphasize the importance of study design that leads to robust 
and unbiased experimental results.  Authentication of biological resources is not relevant to this 
study.  

 
One of the primary roles of my current appointment is to facilitate the development of faculty  

members as educators and researchers.  In Dr. Kynes I see the traits, abilities and passion required to 
progress rapidly in pursuit of his academic interests in medical education and global health.  I will devote 
5% of my time out of 70% available directly toward mentoring Dr. Kynes and care deeply about his 
development as an academic leader locally and internationally.   



 



FAER Research in Education Grant Application: 
Evaluation of Two Forms of Booster Training on Long-Term Retention of Clinical Skills 
for Caesarean Delivery in a Low-Resource Setting 

CAREER DEVELOPMENT PLAN  

The breadth of expertise and professional interaction afforded by a career in anesthesiology 
naturally lends itself to a potentially extensive impact on patient care and safety.  This impact has been 
demonstrated in dramatic decreases in anesthesia-related mortality and ongoing sub-specialization within 
the field allowing anesthesiologists to lead research-driven advances across the spectrum of healthcare 
provision. Despite the specialty’s great success in high-resource settings, these advances remain out of 
reach for billions of people living in low- and middle-income settings across the globe.  Lack of trained 
providers, deficient healthcare infrastructure, and limited investment in research and development for 
countries with excessive levels of poverty have conspired to create areas of the globe where anesthesia 
and perioperative mortality remain at levels many times higher than in developed countries. As I became 
aware of these issues during my medical training I decided to commit my clinical, educational and 
research skills and resources to help reduce these disparities. 

As a junior faculty member at an academic department of anesthesiology, my short-term career 
objectives are to develop multi-site educational initiatives with a focus toward outcome assessment.  This 
is in line with my current work developing a nurse anesthesia training program in Kenya and online 
curriculum development through the Society for Pediatric Anesthesia. I was recently invited as a 
representative from our department to assist the development of country-wide physician and nurse 
anesthesia training in Liberia in partnership with the ministry of health which will involve curriculum 
development, peer mentoring, evaluation and assessment at multiple levels. In the US, I am actively 
involved in optimizing resident experience for international service and training both at my home 
institution, which has an active international resident rotation, and more broadly. There is a great need to 
standardize the international experience for trainees for their benefit and the benefit of the patients they 
care for.  In the coming years I hope to form collaboratives to develop best practices in international 
anesthesia involvement for anesthesia residents. Over the long-term, I see great value in developing 
multi-institutional collaborations to develop best practices for education and training to build capacity for 
safe anesthesia care worldwide. Technology is serving a dual role of improving awareness of the 
challenges in providing surgical and anesthesia care in low-resource settings and also creating 
opportunities to advance education in new ways. I plan to pursue funding opportunities for education 
initiatives with broader applicability in medicine from sources such as AHRQ and for initiatives of interest 
to healthcare development in low-resource settings from the NIH-Fogarty International Center, USAID, 
the Clinton Health Access Initiative, the Bill and Melinda Gates Foundation and the GE Foundation.  I also 
see myself shifting toward a mentoring role to help more junior faculty attain the experience and training 
necessary to be effective researchers and educators in this arena.  

This research proposal marries my interests and expertise in medical educator and global health 
and also presents opportunity for professional development specifically in the areas of project design and 
implementation, team leadership, and monitoring and evaluation. Although I will be present and directly 
supervising the project for an extended period, much of the project management will take place at a 
distance and require extensive planning and meticulous design to produce a satisfactory result.  Although 
many members of the team have worked together, leading a team requires many skills that I have used in 
the past but will need to further develop. Working with proven mentors who have led large research 
teams and departments will serve to enhance this process.  In order to develop lifelong skills that will aid 
in my development as an independent investigator in educational research, I will obtain the following 
training during this time: 

1. Instructor certification at the Center for Medical Simulation at Harvard University  
2. Basic and advanced biostatistics training at Vanderbilt University 



3. Complete at least two components of the AAMC Medical Education Research Certificate 
(MERC) 

Reflecting on my own abilities and skills, I believe that my prolonged focus on medical education 
and international health dating back to medical school is a particular strength providing a depth of 
experience and knowledge that will reward this project.  My active clinical practice also allows me to 
develop educational resources that have real-world applicability and engagement. I am also fortunate to 
work within a department rich in research, education and international investment and provides an array 
of faculty advisors to approach for guidance.  This combination of attributes has positioned me well for 
ongoing contribution to the field of academic anesthesiology.  
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A. Personal Statement 
The arc of my professional development from medical student to junior faculty member has bent toward 

developing anesthesia education for low-resource settings. As a medical student I ventured to South Sudan to 
research attitudes toward HIV testing in a remote village and was active in developing a course of study for 
fourth year students to gain expertise in quality improvement. I continued in residency to develop additional 
initiatives to train fellow residents in principles of global health and anesthesia in low-resource settings by 
founding the Harvard Global Anesthesia Initiative.  This collaborative group met regularly to discuss global 
health topics and held a workshop including didactic, small group and hands-on demonstration on techniques 
and principles relevant to a global practice. For this and other peer mentoring and teaching efforts I was 
honored with a distinction in medical education at residency graduation. During residency I also participated in 
a one-month Global Health Delivery Summer Intensive with a focus on project development and biostatistics at 
the Harvard School of Public Health.  I also had my first international anesthesia exposure, taking part in an 
international rotation to Kijabe Hospital, Kenya, to teach and provide clinical care to patients there. I continued 
training as a pediatric anesthesia fellow and quickly engaged in teaching opportunities, generating lectures for 
nurse anesthesia training at the hospital in Kijabe and creating a website to capture the range of international 
surgery and anesthesia activities among faculty and staff at Vanderbilt University Medical Center to improve 
collaboration and awareness. I participated in a week-long service trip to Guatemala and again taught at Kijabe 
Hospital in Kenya.  As a junior faculty member, I have been able to merge my interests in medical education 
and global health more fully and have created and given over fifty lectures to local and international audiences, 
been an invited simulation instructor to pediatric anesthesia providers in Guatemala, and participated as an 
active member in the Society for Pediatric Anesthesia Global Health committee where I have overseen 
development of an online lecture series viewed by providers from over 80 countries. I have been fortunate to 
join a grant producing an innovative training curriculum and assessment of anesthesia care by nurse 
anesthetists in Kenya, as well. My collaborators at Vanderbilt have included Dr. Mark Newton, who is 
internationally renowned for his work developing nurse anesthesia training in Kenya and other East African 
nations, and Dr. Matt McEvoy, who has extensive experience in medical education and research in the US and 



 

international settings.  Dr. Kelly McQueen has served as a mentor and provided extensive connections in 
advocacy for global health investment toward anesthesia and surgical disease.  
 

My past experiences and training has prepared me well for an on-going career as an academic 
anesthesiologist with a focus on international medical education.  In January 2019 my department will be 
sponsoring me to spend six months as a faculty representative at Kijabe Hospital, Kenya to continue project 
development and supervise US residents rotating there.  I hope that this experience will help to solidify my 
practical and hands-on experience in global capacity building.  As part of this plan, a research in education 
grant would provide more direct mentorship and funding to explore additional avenues of education innovation 
for low-resource settings.  
 

B. Positions and Honors 
 

Undergraduate honors from my time at the University of Florida (2002-06) include graduating Magna cum 
laude and as an honors scholar. I was also inducted into the University of Florida Hall of Fame (2006) for my 
contributions to the academic and social community of the university. Awards that I attained at Vanderbilt 
University Medical School (2007-11) include being awarded the Charles M Ross Scholarship for international 
work (2008) and the Tom Nesbitt Award for exemplary character and leadership (2011).  I was also selected as 
a Fellow of the Cal Turner Program for Moral Leadership in the Professions (2010-11) and engaged with other 
disciplines to develop community outreach programs.  During anesthesiology residency at Brigham and 
Women’s Hospital I was awarded the Benjamin H Josephson travel scholarship (2014) and honored as a 
graduate with distinction in education (2015).  I attained board certification in anesthesiology (2015) with sub-
specialty board certification in pediatric anesthesiology (2016) and have been licensed to practice medicine in 
the states of Tennessee and Massachusetts. As assistant professor in the department of anesthesiology and 
Vanderbilt University Medical Center, I current hold positions as co-director of the anesthesia international 
rotation, core faculty for the pediatric anesthesiology fellowship, and core faculty for the flobal anesthesiology 
fellowship.  

C. Contributions to Science – historical background, central findings, influence of finding on scientific 
progress, specific role in the work 
 

My research thus far has contributed to several areas of clinical medicine.  In 2013, I published an analysis 
of risk factors for complaints about anesthesia care which assessed patient satisfaction data collected for 
quality improvement purposes [1].  Our research team identified female patients as having a greater likelihood 
of providing complaints, and also found that adjustment for individual providers were equally likely to have 
complaints made about their care.  This project was performed in conjunction with a medical school course that 
I co-created on quality improvement and was part of the inaugural quality improvement practicum.  
 

My interests have shifted toward education and global health, and I am currently partially funded to develop 
anesthesia training resources for nurse anesthetists in Kenya through the ImPACT Africa program. Workforce 
disparities in surgery and anesthesia have been highlighted in recent years, with an estimated 5 billion people 
having inadequate access to basic surgical services.  To help ameliorate this disparity, co-investigators have 
created a great to develop comprehensive nurse anesthesia training including didactic and simulation 
programs.  We have also begun to analyze outcomes collected by graduates of the program to ascertain 
mortality and complications related to surgery and anesthesia in upper and lower level hospital throughout 
Kenya in one of the largest data sources of surgical outcomes in low- and middle-income countries.  
Preliminary findings have shown in trauma care that rural hospitals are underperforming, showing significantly 
higher mortality particularly when standard anesthesia resources are unavailable [2]. This corroborates findings 
regarding high trauma mortality [3] and prolonged postoperative hospitalization in central Mozambique 
identified by our research group [4]. Further analysis and outcomes are forthcoming.  
 

In collaboration with colleagues at Vanderbilt, I have also been involved in providing recommendations and 
reviews for mission-based surgical outreach.  I have published a review of charitable outreach for pediatric 
surgery recommending that close attention should be paid to incorporating quality improvement and outcome 
reporting into all mission-based surgery [5].  I also worked with a group of collaborators in pediatric anesthesia 



 

and surgery to make systematic recommendations from pre-operative assessment to post-operative follow-up 
for providers participating in international surgical missions [6, 7].  
 

Finally, as a member of my hospital’s pain management service I have investigated the association 
between epidural use for coarctation repair in pediatric patients and improved post-operative blood pressure 
control.  While we have manuscript under review currently, our group did create a novel measure of anti-
hypertensive infusion requirement and found that patients managed with epidurals postoperative had 
decreased need for anti-hypertensive infusions without increasing ICU length of stay [8].  These findings may 
have implications for managing patients with coarctation repair, which has a high propensity for hypertension 
following repair.  
 

1. Kynes JM, Schildcrout JS, Hickson GB, Pichert JW, Han X, Ehrenfeld JM, Westlake MW, Catron T, St Jacques P. An analysis of risk factors 
for patient complaints about ambulatory anesthesiology care. Anesthesia and analgesia 2013 Jun;116(6) PMID: 23385054 

2. Kynes JM, Newton MW, Niconchuk J, Susan Nabulindo, Zipporah W. Ngumi, Matthew D. McEvoy, Bantayehu Sileshi. Consortium of 
Universities for Global Health. New York, New York. 2018 Feb 17; A Profile of Trauma Care and Upper and Lower Level Hospitals in Kenya 

3. Machado C, Kynes JM, Lyon C, Outhay M, Merchant A, McQueen K. American Society of Anesthesiologists. Chicago, Illinois. 2016 Oct; A 
review of 306 trauma admissions at a referral hospital in Mozambique. 

4. Kynes JM, Walters CB, Pinto E, Jeque E, McQueen KA. A profile of surgical burden and anaesthesia services at Mozambique's Central 
Hospital: A review. International Journal of Surgery 2018 Jun;54:285-289. PMID: 29730073 

5. Kynes JM, Zeigler L, McQueen K. Surgical outreach for children by international humanitarian organizations: A review. Children 2017 Jun;4(7) 
PMID: 28657589 

6. Butler M, Drum E, Evans FM, Fitzgerald T, Fraser J, Holterman AX, Jen H, Kynes JM, Kreiss J, McClain CD, Newton M, Nwomeh B, O'Neill J, 
Ozgediz D, Politis G, Rice H, Rothstein D, Sanchez J, Singleton M, Yudkowitz FS. Guidelines and checklists for short-term missions in global 
pediatric surgery: Recommendations from the American Academy of Pediatrics Delivery of Surgical Care Global Health Subcommittee, 
American Pediatric Surgical Association Global Pediatric Surgery Committee, Society for Pediatric Anesthesia Committee on International 
Education and Service, and American Pediatric Surgical Nurses Association, Inc. Global Health Special Interest Group. Journal of Pediatric 
Surgery 2017 Nov; PMID: 29223665 

7. Butler M, Drum E, Evans FM, Fitzgerald T, Fraser J, Holterman AX, Jen H, Kynes JM, Kreiss J, McClain CD, Newton M, Nwomeh B, O'Neill J, 
Ozgediz D, Politis G, Rice H, Rothstein D, Sanchez J, Singleton M, Yudkowitz FS. Guidelines and checklists for short-term missions in global 
pediatric surgery: Recommendations from the American Academy of Pediatrics Delivery of Surgical Care Global Health Subcommittee, 
American Pediatric Surgical Association Global Pediatric Surgery Committee, Society for Pediatric Anesthesia Committee on International 
Education and Service, and American Pediatric Surgical Nurses Association, Inc. Global Health Special Interest Group. Pediatric 
Anesthesia 2018 Apr. 

8. Kynes JM, Christensen J, Hays S. Society for Pediatric Anesthesia. Austin, Texas. 2017 Mar 3; Epidurals reduce antihypertensive infusion 
requirements after coarctation repair 

 
 

D. Additional Information: Research Support and/or Scholastic Performance 
 

As co-investigator with the Improving Perioperative Anesthesia Care and Training in Africa (ImPACT) grant 
awarded by the GE Foundation, I have 20% FTE support to aid in curriculum development for nurse 
anesthesia training.  This innovative curriculum is digital and its aim is to serve as a replicable package for 
starting and supporting additional anesthesia training programs.  
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A. Personal Statement 

I have the expertise, leadership, training, and motivation necessary to serve as a mentor for this project.  I 
have dedicated my career to curriculum development and implementation paired with rigorous educational 
research.  My research interests involve understanding the best methods by which to deliver information so 
that clinicians deliver evidence-based, timely care.  In my educational research, this has been within the 
domain of assessing curriculum development and the application of checklists and smartphone apps related to 
crisis management and perioperative medicine.  In the clinical arena, I am interested in implementation science 
within the perioperative sphere.  While there has been tremendous success with the implementation of 
standardized care in developed nations, there remain significant gaps in the application of standards in low- 
and middle-income countries (LMIC).   The current proposal seeks to combine the expertise of our multi-
disciplinary team in global health, education, and perioperative care to evaluate an educational intervention for 
its effect on sustained improvements of clinical care delivery at short and long-term time points.   
 
B. Positions and Honors 
2016- Professor, Department of Anesthesiology, Vanderbilt University, Nashville TN 
2013- Vice-Chair for Education, Department of Anesthesiology, Vanderbilt University, Nashville TN  
2013-2016      Residency Program Director, Department of Anesthesiology, Vanderbilt University, Nashville TN 
2013-2016      Associate Professor, Department of Anesthesiology, Vanderbilt University, Nashville TN 
2013-2014 Co-Dir of Immersion Phase (MS3/4) Curriculum 2.0, Vanderbilt University SOM, Nashville TN 
2010-2013       Associate Professor, Department of Anesthesia and Perioperative Medicine, Medical University 

of South Carolina, Charleston SC 
2009-2013       Vice-Chair for Education and Residency Program Director, Department of Anesthesia and 

Perioperative Medicine, Medical University of South Carolina, Charleston SC 
2008-2013 Assistant Dean for Simulation and Patient Safety, College of Medicine, Medical University of 

South Carolina, Charleston SC 
2006-2010 Assistant Professor, Department of Anesthesia and Perioperative Medicine, Medical University 

of South Carolina, Charleston SC 
 
Professional Memberships (most recent) 
2016-present       Member, American Society of Enhanced Recovery 
2013-present       Member, Association of University Anesthesiologists 
2006-present       Member, American Society of Anesthesiologists 
2006                 Member, International Anesthesia Research Society 
 
Honorific Nominations and Positions 
2017   American Society of Anesthesiology Committee on Research 
2017   American Society for Enhanced Recovery, Board Member 
2016   Vanderbilt University School of Medicine Academy for Excellence in Education, Inductee 



 

2015   Association of University Anesthesiologists, Education Advisory Board, Member 
2014   FAER Academy of Education Mentors, Inductee 
2013   Association of University Anesthesiologists, Inductee 
 
 
C. Contributions to Science 
1. Development and Large-Scale Implementation of Education and Mobile Health Technology in the Low- and 
Middle-Income Country (LMIC) Setting:  As part of a 3-year grant from the GE Foundation, our team has 
developed and implemented a mobile health tool used to collect patient-level perioperative outcome data.  We 
have developed expertise in understanding: a) the capabilities and limitations of cellular infrastructure in the 
LMIC setting as compared to developed settings, b) the human factors needs for developing mobile health 
tools with context sensitivity, and c) how to train providers who are not digital natives to use the mobile health 
technology with high reliability.  Over a 2-year period, we have collected information on >30,000 distinct patient 
encounters, all collected within the typical workflow of busy clinicians.  The publication below is based upon the 
first 8,000 cases collected.  Additionally the third publication concerns a context-relevant safety checklist 
developed for safe anesthesia and peripartum management in LMICs.  

a. Sileshi B, Newton MW, Kiptanui J, Shotwell MS, Wanderer JP, Mungai M, Scherdin J, Harris PA, 
Vermund SH, Sandberg WS, McEvoy MD. Monitoring Anesthesia Care Delivery and Perioperative 
Mortality in Kenya Utilizing a Provider-driven Novel Data Collection Tool. Anesthesiology, 2017; 
127:250-271.  

b. Rothman BS, Gupta RK, McEvoy MD. Mobile Technology in the Perioperative Arena: Rapid 
Evolution and Future Disruption. Anesthesia & Analgesia, 2017;124:807-818.  

c. Alexander LA, Newton MW, McEvoy KG, Newton MJ, Mungai M, Sileshi B, Watkins SC, McEvoy 
MD. Safe Anesthesia for Cesarean Delivery in East Africa. Anesthesia & Analgesia, in revision.  

2. Creation and Testing of Mobile Health Technology for Applying Evidence-Based Care: In addition to the 
creation of cognitive aids (paper and electronic) to be used to crisis management, I have also developed 
expertise in understanding the human factors for creating effective electronic decision support tools for use in 
all aspects of the perioperative arena to improve adherence to guidelines and testing the efficacy of such tools.  

a. Hand WR, Bridges KH, Stiegler MP, Schell RM, DiLorenzo AN, Ehrenfeld JM, Nietert PJ, McEvoy 
MD. Effect of a cognitive aid on adherence to perioperative assessment and management guidelines 
for the cardiac evaluation of noncardiac surgical patients. Anesthesiology 2014;120:1339-49, quiz 
1349.  

b. McEvoy MD, Hand WR, Stiegler MP, DiLorenzo AN, Ehrenfeld JM, Moran KR, Lekowski R, Nunnally 
ME, Manning EL, Shi Y, Shotwell MS, Gupta RK, Corey JM, Schell RM. A Smartphone-based 
Decision Support Tool Improves Test Performance Concerning Application of the Guidelines for 
Managing Regional Anesthesia in the Patient Receiving Antithrombotic or Thrombolytic Therapy. 
Anesthesiology, 2016;124:186-98.  

c.  Gupta RK, McEvoy MD. Initial Experience of the American Society of Regional Anesthesia and Pain 
Medicine Coags Regional Smartphone Application: A Novel Report of Global Distribution and Clinical 
Usage of an Electronic Decision Support Tool to Enhance Guideline Use. Regional anesthesia and 
pain medicine, 2016;41:334-8. 

 
3.  Development and Implementation of Care Pathways and Education Linked to Patient Outcomes: I have 
developed novel perioperative training curricula and clinical services through which care delivery is improved 
through employing principles of implementation science.  

a.  McEvoy MD, Wanderer JP, King AB, Geiger TM, Tiwari V, Terekhov M, Ehrenfeld JM, Furman WR, 
Lee LA, Sandberg WS. A perioperative consult service results in reduction in cost and length of stay for 
colorectal surgical patients: evidence from a healthcare redesign project. Perioperative medicine 
(London, England) 2016;5:3. 

b. King AB, Alvis BD, McEvoy MD. Enhanced recovery after surgery, perioperative medicine, and the 
perioperative surgical home: current state and future implications for education and training. Current 
Opinion in Anaesthesiology 2016;29:727-732. 



 

c. McEvoy MD, Scott MJ, Gordon DB, Grant SA, Thacker JKM, Wu CL, Gan TJ, Mythen MG, Shaw AD, 
Miller TE,. American Society for Enhanced Recovery (ASER) and Perioperative Quality Initiative 
(POQI) joint consensus statement on optimal analgesia within an enhanced recovery pathway for 
colorectal surgery: part 1-from the preoperative period to PACU. Perioperative medicine (London) 
2017; 6 

d.  Scott MJ, McEvoy MD, Gordon Debra B, Grant Stuart A, Thacker Julie K M, Wu Christopher L, Gan 
Tong J, Mythen Monty G, Shaw Andrew D, Miller Timothy E,. American Society for Enhanced 
Recovery (ASER) and Perioperative Quality Initiative (POQI) Joint Consensus Statement on Optimal 
Analgesia within an Enhanced Recovery Pathway for Colorectal Surgery: Part 2-From PACU to the 
Transition Home. Perioperative medicine (London) 2017; 6 

 
 
D. Additional Information: Research Support and/or Scholastic Performance (active or from last 3 years) 

1. Grant number 
unavailable McEvoy, MD and Newton, MW (PI) 11/2013 - 10/2018 

GE Foundation ($3,001,149) 
ImPACT Africa (Improving Perioperative & Anesthesia Care and Training in Africa) 
Role: Co-Principal Investigator 
The goal of this project is to assess the impact on clinical outcomes of educational capacity building of nurse 
anesthetists in central and western Kenya through the creation of a novel online training and simulation 
training curriculum. 
 
2. Grant number 
unavailable McEvoy, MD and Newton, MW (PI) 07/2015 - 06/2018 

Clinton Global Initiative and GE Foundation 
ImPACT Africa (Improving Perioperative & Anesthesia Care and Training in Africa) - Clinton Global Initiative 
Expansion ($1,252,671) 
Role: Co-Principal 
Investigator   
The goal of this project is to assess the impact of multi-disciplinary team training on process and outcome 
metrics during urgent and emergent cesarean sections in 9 hospitals in Western Kenya.  
 
3. Grant number 
unavailable Watkins, S (PI) 01/2014 - 12/2016 
Anesthesia Patient Safety Foundation ($149,000) 
The Effect of Technical and Non-Technical Decision Support Tools in Simulated Perioperative Pediatric 
Crises 
Role: Co-Investigator 
The central goal of this project is to assess the impact of a novel electronic decision support tool on the team 
performance during management of simulated perioperative pediatric crisis events.  
 
4. Grant number 
unavailable Bick, J (PI) 07/2014 - 06/2016 

Foundation for Anesthesia Education and Research – Research in Education Grant ($100,000) 
The Impact of Near Real-Time Continuous Feedback during Basic Transesophageal Training 
Role: Co-Investigator 



 

The goal of this project is to assess the impact of near real-time performance feedback to trainees during a 
basic TEE curriculum.  The trainees are provided with a personalized dashboard that displays their success 
and failures through CUSUM analysis so that they can have targeted focus on demonstrated deficiencies.  
     
5. Grant number 
unavailable McEvoy, MD (PI) 11/2014 - 07/2017 

Edwards Life Sciences ($249,734) 
Enhanced Recovery After Surgery in Colorectal Surgery: Surgical Population QI Project 
Role: Principal Investigator 
     
6. Grant number 
unavailable Cropsey, CM (PI) 07/2015 - 06/2017 

Foundation for Anesthesia Education and Research - Research in Education Grant ($100,000) 
Effects of an Electronic Decision Support Tool on Team Performance During In-situ Simulation of 
Perioperative Cardiac Arrest 
Role: Co-Investigator 
The central goal of this project is to assess the impact of a novel electronic decision support tool on the team 
performance during management of simulated perioperative adult crisis events in the ICU. 
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Re: Evaluation of Two Forms of Booster Training on Long-Term Retention of Clinical Skills for 
Caesarean Delivery in a Low-Resource Setting PI: Dr. Matthew Kynes, MD 
 
August 14, 2018 

Dear ASA Committee on Research and FAER Review Committee Members, 

I am very excited to submit this letter of recommendation and mentoring plan for Dr. Matthew Kynes 
in his FAER Research in Education Grant (REG).  I first met Dr. Kynes when he was an 
anesthesiology resident applying for our pediatric anesthesia fellowship.  At that time, he expressed 
his desire to have a career as an academic anesthesiologist with his primary foci being on education 
and global health.  Over the past 4 years, that focus has only become sharper.  Dr. Kynes pursues 
everything that he does with excellence and I know that he will bring that same vigor to the 
performance of this grant.   

During Matt’s short time on faculty, he has distinguished himself as a self-starter who is an excellent 
clinician-educator, innovator, and leader.  Dr. Kynes has already made significant contributions to 
our training curricula in the areas of patient safety and global health.  He has single-handedly turned 
our capstone global health rotation for CA-3 residents into an entire program called the Global 
Leadership in Anesthesia Pathway (Global LEAP).   In this training pathway, residents receive 
instruction and mentorship that spans all 4 years of residency.   In addition to immersion 
experiences of clinical care and teaching in developing countries, residents are trained in leadership, 
advocacy, and research in global health and safe anesthesia.   

In addition to these efforts, Dr. Kynes has also distinguished himself as a junior faculty who has a 
growing research portfolio in education and global health.  As a part of our ImPACT Africa research 
team, Matt is receiving guidance and training concerning educational research methodology with a 
particular focus in simulation training as well as the application and evaluation of modern 
pedagogical approaches, such as spaced education and testing effect.  It is from this growing base 
of knowledge and skills paired with his real world experiences of working and teaching in Guatemala 
and Kenya that this grant emerges.  

All of these components of career development are converging into a study support and mentorship 
plan for Dr. Kynes that ensure the deliverables of this grant are accomplished and that will help him 
to fully launch his career as a leader in educational research and safe anesthesia.  Our department 
is supporting Dr. Kynes to be in Kenya full-time from January to June 2019 in order to make the 
actual performance of this study feasible.   Having the PI on the ground during the initial clinical 
observations and training will help ensure the success of this grant.  In addition, our Mobile Obstetric 
Simulation Training (MOST) program has already been tested in other hospitals in Kenya and we 
are fully able to support the logistics of accomplishing this project with all needed scheduling, 
research support staff, simulation support staff, and mobile equipment. From a personnel 



!

perspective, the team of mentors surrounding Matt will ensure his success.  This team is made up of 
myself, Dr. Mark Newton (leader in global health), Dr. Arna Banerjee (simulation expert), and Dr. 
Matt Shotwell (statistics and design).  All of us are committed to guide Matt through the successful 
completion of this project.   

From a career development perspective, Dr. Sandberg, Dr. Newton, Dr. Banerjee, Dr. Shotwell, and 
I will also help this work extend well into the future for Dr. Kynes, with a clear goal of having 
sustained and overlapping funding.  The following actions will occur as part of the mentorship plan:  

1. During the funding period of this grant, Dr. Kynes will continue to learn about research 
methodology, psychometrics, and study design from our mentorship team, Dr. Matthew 
Shotwell, PhD and his team of statisticians, and from educational faculty experts in the 
Vanderbilt University School of Medicine.  Dr. Kynes will also pursue additional training in 
basic and advanced statistics with a focus on educational research.   

2. Dr. Kynes will complete at least 2 of the modules in the AAMC Medical Education 
Research Certificate (MERC) program during the funding period.  

3. We will continue to aid Dr. Kynes in becoming involved on the national level as a leader 
in the ASA, SPA, and CUGH.  Additionally, I will propose him for speaking engagements 
at major meetings in order to grow as a recognized expert in simulation, translational 
education science, and global health education/implementation research.   

4. Overall, as the Vice-Chair for Education I have ample time to mentor Dr. Kynes. Our 
department plans to support his growth as an educational researcher who will be able to 
pursue future funding from other extramural sources and become a true leader as an 
academic educator and researcher.  A major metric of success for Dr. Kynes will be 
funding from other sources, including foundation, federal, and international.  We expect to 
see grant submissions and funding at this level within the next 3-5 years.  

In summary, I am extremely pleased to write this letter of support for Dr. Kynes and I give 
him my strongest recommendation.  He represents the best and brightest in our field, a young man 
with a tremendous amount of potential and drive. I feel strongly that this grant represents an 
important step toward him becoming an independently funded investigator.  I believe that Dr. Kynes 
has the potential to be a modern-day triple threat.  Thank you for your consideration of this excellent 
applicant. Please feel free to contact me if you have any additional questions. 

Sincerely, 

 

Matthew D. McEvoy, MD 
Vice-Chair for Educational Affairs  
Department of Anesthesiology 
Vanderbilt University Medical Center 
Professor of Anesthesiology 
Vanderbilt University School of Medicine 
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Attention: FAER Scientific Evaluation Committee 
 
Re: FAER Research in Education Grant submitted by J. Matthew Kynes, MD: 
The Effect of Simulation Combined with Booster Training on Long-term Clinical Performance for 
Caesarean Delivery in a Low-resource Setting 
 
Greetings: 
 
Dr. Kynes, currently an Assistant Professor of Anesthesiology in the Division of Pediatric Anesthesia at 
Vanderbilt University Medical Center, and a Pediatric Anesthesiologist at Monroe Carell Jr. Children’s 
Hospital at Vanderbilt, is applying for a FAER Research in Education Grant as noted above, and has 
asked me to serve as a reference for him in this regard. I am absolutely delighted to do so, and to offer 
my highest and unqualified endorsement for his application. 
 
I have known Dr. Kynes personally since he returned to Vanderbilt for his Fellowship in Pediatric 
Anesthesiology in 2015. We were fortunate enough to have him join the Vanderbilt faculty upon 
completion of his fellowship in 2016, and he has rapidly become an enthusiastic collaborator, a skilled 
colleague, and a valued friend. His CV documents his deep interest and remarkable productivity in the 
areas of anesthesia education and global health, to which I would add my personal observation that his 
devotion to making the world a better place, particularly with regard to health care, is genuine. 
 
The project for which he is seeking funding is laudable for its practical, sustainable approach to the 
daunting global health problem of peripartum maternal morbidity and mortality associated with surgical 
delivery in resource-challenged settings. Drawing upon his previous extensive experience and 
involvement with improving anesthesia care in Kenya under the mentorship of Dr. Matthew McEvoy with 
advising by Dr. Mark Newton, Dr. Kynes plans to begin by offering simulation training on surgical delivery 
to Kenyan anesthesia providers. Providers will then be prospectively randomized to one of two strategies 
for skill retention, and clinical performance in these groups will be assessed by blinded observers. This 
deceptively simple project seeks to identify the most resource-efficient means to maintain anesthesia 
provider skill in surgical delivery, potentially saving innumerable maternal lives in the developing world. 
There is no more noble cause to which a FAER Research in Education Grant could be awarded. 
 
The design of Dr. Kynes’ project is sound, and its potential impact on both anesthesia education and 
global health is tremendous. In making this recommendation, I would also like to comment specifically on 
Dr. Kynes as a person deeply deserving of FAER support. Dr. Kynes is, in every respect, a man of 
profound integrity, remarkable humility, and unwavering dedication to service of others. He demands the 
best of himself in caring for others, and inspires those around him to do likewise. Even while setting this 
example of high standards and deep integrity, he somehow manages to remain gently humble: it took 
years of friendship before I learned he was the back-up for a nationally recognized quarterback while in 
college, and it was only while reviewing his CV to write this recommendation that I learned he is in his 
university’s Hall of Fame for outstanding academic and athletic achievement. Dr. Kynes is also, and 
perhaps above all, dedicated to serving others. As I write this recommendation, he is in West Africa 
exploring ways in which to replicate his previous work in Kenyan anesthesia provider education in the 
nation of Liberia. Dr. Kynes does not merely speak or write of improving medical care around the world: 
he lives it, working tirelessly to make his vision of improved global health a reality. 
 
In summary, the project for which Dr. Kynes seeks a FAER Research in Education Grant is scientifically 
sound in seeking to study resource-efficient ways in which anesthesia education may improve perinatal 
maternal morbidity and mortality associated with surgical delivery in a resource-challenged setting. Dr. 
Kynes himself is similarly worthy, both academically and personally, of FAER funding in his ongoing 



 
 
efforts to use anesthesia education to improve global health in real and measurable ways. It is a privilege 
and a pleasure to give his grant application my highest and unqualified enthusiastic support, and to urge 
the FAER Scientific Evaluation Committee to fund this highly deserving project. 
 
Please contact me if I can be of any further assistance, and many thanks. 
 
Sincerely, 
 

 
 

 
 
Stephen Robert Hays, MS, MD, FAAP 
 
Associate Professor, Anesthesiology & Pediatrics 
Vanderbilt University Medical Center 
 
Pediatric Anesthesia, Pediatric Pain Service, Pediatric Pain Clinic 
Monroe Carell Jr. Children’s Hospital at Vanderbilt 
 

 
 

 
 

 
 

 
 



 
	  
Foundation  for  Anesthesia  Education  and  Research  

  
  

  
Re:  FAER  Research  in  Education  Grant  submitted  by  J.  Matthew  Kynes,  MD  
  
Dear  FAER  Scientific  Evaluation  Committee  Members:  
  
I  am  writing  with  unequivocal  support  for  Matt  Kynes,  MD  (Assistant  Professor,  Vanderbilt  University  
Medical  Center,  Department  of  Anesthesiology  and  Pediatrics)  for  this  FAER  Research  in  Education  
Grant  application  entitled:  The  Effect  of  Simulation  Combined  with  Booster  Training  on  Long-term  Clinical  
Performance  for  Caesarean  Delivery  in  a  Low-resource  Setting.  Dr.  Kynes  has  demonstrated  his  
academic  excellence  from  his  medical  school  training  at  Vanderbilt  University;;  then  residency  at  Brigham  
and  Women's  Hospital  (Boston);;  and,  followed  by  a  pediatric  fellowship  back  at  Vanderbilt.  Currently  he  is  
one  of  our  young  academic  stars  within  the  Department  of  Anesthesiology,  Pediatric  Anesthesia  Division,  
as  an  Assistant  Professor  with  a  strong  focus  on  education  in  both  the  USA  and  low  income  countries.  
Over  the  last  2  years  as  faculty,  he  has  shown  leadership,  passion,  and  endurance  in  establishing  a  
career  in  academic  anesthesiology  with  the  ultimate  goal  of  becoming  an  education  outcome  researcher  
impacting  the  range  of  socioeconomic  surgical  environments  from  a  local  and  global  perspective.  
  
The  foundation  of  my  support  is  based  upon  first  hand  observation  of  his  work-ethic,  desire  for  
excellence,  and  ultimately,  his  ability  to  set  academic  goals  and  then,  obtain  those  goals.  He  has  
efficiently  been  involved  in  resident/fellow  education  through  lectures,  mock  orals,  and  case  base  
presentations.  He  has  been  actively  involved  in  curriculum  development  aimed  at  anesthesia  providers  in  
low  resource  settings  access  who  can  access  a  LMS  (learning  management  system)  at  their  education  
facility  with  funded  grant  time  focusing  on  global  anesthesia  education.  In  addition,  he  has  been  the  
primary  force  behind  the  development  of  a  lecture  series  for  global  pediatric  anesthesia  educators  which  
will  improve  education  in  a  variety  of  settings.  His  interest  in  anesthesia  provider  education  prompted  Dr.  
Kynes  to  obtain  expertise  in  simulation  education,  evaluation  and  monitoring  from  an  education  outcome  
platform  with  practice  in  Vanderbilt  (residents/fellows),  but  also  in  low  income  settings  in  Kenya  and  
Ethiopia  over  the  last  2  years.  
  
Dr.  Kynes  has  shown  an  interest  and  obtained  front-line  experience  in  low  resource  settings  stemming  
from  his  time  in  South  Sudan,  as  a  Vanderbilt  medical  student  (living  2  months  in  a  rural  village),  to  
multiple  trips  to  East  Africa  (as  a  resident,  fellow,  faculty)  educating  anesthesia  providers,  both  physicians  
and  non-physicians,  using  clinical,  didactic,  and  simulation  education  skills.  He  has  practical  
understanding  of  the  education  gaps  and  necessary  hurdles  needed  to  overcome  and  then  produce  the  
desired  outcome:  improved  care  and  reduced  anesthesia  mortality.  Specifically  related  to  this  grant  
application,  Matt  has  been  actively  involved  in  delivering  the  mobile  obstetrical  simulation  training  and  
then  in  stage  2,  training  Kenyan  trainers  to  deliver  the  course  while  also  monitoring  the  impact  of  this  
education  intervention.  This  grant  will  now  allow  Dr.  Kynes  the  opportunity  to  combine  his  interest  in  
education  delivery,  monitoring,  and  evaluation  specifically  looking  at  outcomes  with  his  long  standing  
passion  for  anesthesia  education  from  a  global  vantage  point.  
  
This  2  year  FAER  research  education  grant  will  provide  Dr.  Kynes  the  opportunity  to  further  strengthen  
our  understanding  of  simulation  education  factors  which  result  in  the  long  term  retention  of  the  knowledge  
and  skills  in  a  low  resource  setting.  This  understanding  will  potentially  assist  other  education  projects  in  
this  setting  in  many  areas  of  healthcare  capacity  building.  In  addition,  with  the  results  from  this  research,  
we  will  have  some  evidence  which  could  be  scaled  even  to  a  high  income  setting  for  anesthesia  
education.  Dr.  Kynes  will  have  a  solid  2-year  research  experience  which  will  propel  him  to  a  level  in  
education  research  which  will  stimulate  more  questions  and  opportunities  to  grow  this  research  niche  in  
anesthesia  education.  
  
  



 
	  
  
In  summary,  Dr.  Matt  Kynes  as  a  young  faculty,  has  the  academic  credibility,  the  education  passion,  and  
the  practical  understanding  of  both  anesthesia  education  and  the  global  landscape  to  be  successful  in  
achieving  the  goals  of  this  education  research.  Personally,  I  have  been  involved  in  academic  anesthesia  
education  focusing  on  the  global  anesthesia  environment  for  25  years  while  living  and  teaching  in  East  
Africa  for  20  years.  I  have  been  seen  many  interested  in  global  education  but  few  have  been  able  to  
sustain  interest  while  producing  results.  Dr.  Kynes  is  one  of  those  gifted  individuals  who  can  help  our  
profession  in  further  developing  implementation  systems,  monitoring,  and  clinical  impact  parameters  
within  the  education  sphere.  This  grant  will  propel  his  academic  career  and  the  mentorship  (modeling)  
which  he  will  receive  from  our  education  and  global  emphasis  faculty  will  allow  Matt  to  mentor  the  next  
generation  of  anesthesia  educators.  
  
Please  contact  me  with  any  questions  or  concerns,  
  
  
  
  
  
Mark  Newton,  MD  FAAP  
Professor,  Clinical  Anesthesiology  and  Pediatrics  
Director,  Vanderbilt  International  Anesthesiology  (VIA)  
Chair,  Department  of  Anesthesiology  Kijabe  Hospital  (Kenya)  
  
	  
	  



FAER Research in Education Grant Application: 
Evaluation of Two Forms of Booster Training on Long-Term Retention of Clinical Skills 
for Caesarean Delivery in a Low-Resource Setting 
 
Human Use Approval Letter 
 Given the international nature of this study, multi-institutional IRB approval is required.  
IRB approval from Vanderbilt University Medical Center was obtained for the preliminary study 
on July 3, 2014 and the most recent continuing review was approved June 12, 2018.  IRB 
approval in Kenya is in process at the time of application submission. Vanderbilt University 
Medical Center and researchers associated with this study have recently joined the Academic 
Model Providing Access to Healthcare (AMPATH) consortium, a partnership of US academic 
centers and Moi University, Moi Teaching and Referral Hospital and the Kenyan Government 
for research.  All IRB protocols in Kenya affiliated with Vanderbilt are being transferred to the 
AMPATH system for on-going approvals and maintenance.  A NACOSTI (National Commission 
for Science, Technology and Innovation) agreement is already in place between Vanderbilt and 
the government of Kenya permitting removal of data from the country for the purposes of data 
analysis and publication.  Confirmation of final IRB approval will be forwarded to FAER upon 
receipt prior to the award disbursement.   
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James Matthew Kynes, M.D. 
REG 
The Effect of Simulation Combined with Booster Training 
on Long-term Clinical Performance for Caesarean 
Delivery in a Low-resource Setting 
Vanderbilt University Medical Center 

FAER Grant – Fall 2018 

Evaluation Summary 
Principle Investigator (Candidate) 
Primary Reviewer: 

• Strengths:
o The PI is an Assistant Professor at Vanderbilt who recently completed fellowship

training in pediatric anesthesiology.
o He has published on topics of global health with two first author publications in

the area.
o Despite a relatively short time in an academic position, he has a number of

publications and is actively engaged in many departmental activities.
o Four first author peer reviewed articles with two related to global health.
o He has salary support from the GE foundation with with the Improving

Perioperative Anesthesia Care and Training in Africa (ImPACT) grant.   This is a
20% FTE support to aid in curriculum development for nurse  anesthesia
training.

• Weaknesses:
o PI is relatively early in career with limited grant experience.
o The PI has been a faculty member  2 years  has limited experience in grant

management.
o The REG grant mechanism does not require mentorship as a condition of the

grant process.
o This PI will need mentorship to complete this project.

Secondary Reviewer: 
• Strengths:

o The candidate is beginning his career in education research.  He has extensive
experience in international health.  He also has funding from an additional
resource.  His plan for additional education during the grant period is ideal
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although may not be obtainable.  He is at the appropriate place in his career 
where the grant will have a significant impact. 

• Weaknesses: 
o The candidate has not been involved in education research previously.  He is 

well versed in international health and knows that his project is subject to 
politics.  His background in education is not as extensive as others. 
 

Career Goals & Objectives, Career Development Plan, 
Mentoring Plan 

 
 

Primary Reviewer:  
• Strengths: 

o The project provides an opportunity for considerable career development and 
focus for this PI.   The mentoring plans and goals are well-developed and a 
strength of the project.   

o There are 3 mentors for the project who will contribute to the career goals of 
the PI.     

o All three mentors are Vanderbilt faculty members who based on their letters 
have interacted with this candidate in the past and provide strong letters of 
support for the project and the candidate.   

o The letter from a mentor/chair indicates that a period of 6 months at the study 
location in Africa is planned for the PI. 

• Weaknesses: 
o The international nature of the project and the need for 3 mentors is also a 

potential weakness of the project---the mentor who operates the global health 
initiative and provides funds for 20% of the PI's salary through a grant from GE 
is integral to the project's success.   This mentor will assist in providing  access 
to the anesthesia nurses in Africa who will participate in the different education 
strategies.  Dr. McEvoy is the primary education mentor who will provide 
mentoring from the Vanderbilt location. 

 
Secondary Reviewer: 

• Strengths: 
o The grant aligns with the goals of the candidate.  It will further his career in 

international health and will not advance his career in education.  The 
mentoring plan is well thought and will assist the individual.  The candidate has 
chosen an outstanding mentor. 

• Weaknesses: 
o The mentoring plan will need to be accomplished by phone or email.  The goals 

of the individual are primarily international health.  The education component 
of the study is important and is not a major focus of the career goals of the 
candidate. 

Research Plan 
 

 

Primary Reviewer:  
• Strengths: 

o The project is to compare a low-dose, high-frequency booster education will 
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improve retention of clinical skills 12  months after initial team training as 
compared to high-dose, low frequency booster education.  

o The project addresses two relevant research questions in medical education 
and simulation education.   The question of retention of knowledge and skill 
and methodologies that enhance retention/refresher are of broad relevance to 
simulation and medical education in general.   The second research question is 
also of considerable interest and addresses the question of whether  high 
fidelity mannequin training in a simulation center environment  s equivalent or 
potentially more effective versus low fidelity simulation training.   The question 
of training frequency and fidelity for the clinical environment is a significant 
research question that is of interest to  many simulation researchers and 
educators.   Both of these research questions are relevant and of interest.  The 
methodology and environment (Africa) selected to conduct these studies could 
be considered a setting that would likely not be influenced by other ongoing 
interventions that are more likely in 'typical' training environments in 
developed countries with residency programs.   

o The definitions of the interventions are  Low dose, high frequency (LDHF) 
Booster Training.  This intervention emphasizes high-frequency mobile 
mentorship utilizing SMS message reminders and low-stakes testing. An 
automated SMS messaging service (QuizTime) will be programmed to provide 
weekly quizzes and reminders to trainees and enabled to track performance 
and provide feedback.   The comparative intervention is the High dose, low 
frequency (HDLF) Booster Training.  This intervention will include a one-day 
refresher training for trainees 6 months following the MOST session. 

o The assessments will include  1)to compare adherence to best practice 
guidelines during actual CDs before and after initial high-fidelity  simulation 
(HFS) training as well as 12 months after the HFS. Performance will be  assessed 
with the Safe C-Section Team Checklist, a clinical tool that was created in 
collaboration  with Kenyan obstetricians and anesthetists and that was 
implemented in a pilot feasibility study. 2) Compare time-based performance 
metrics related to the third delay in maternal care before and 

o after initial high-fidelity simulation (HFS) training as well as 12 months after the 
HFS. 

o One of the additional strengths of this project is the preliminary work that 
includes a training curriculum, an assessment tool and evidence of previous 
success in the enrollment of the trainees in an education intervention.  
Preliminary results from a study showed significant improvement in overall 
compliance with checklist items from pre-intervention (N=108) to 
postintervention (N=84)   

o A Mobile Obstetrical Simulation Training (MOST) program  directed toward 
anesthesia providers, obstetricians, medical officers, nurses, and nurse 
midwives involved in emergency obstetrical care. 

o An Assessment tool that is called the Safe C-Section Team Checklist includes 
critical preparation and management actions for elective, urgent and emergent 
CD including specific actions for postpartum hemorrhage, pre-
eclampsia/eclampsia, and obstructed labor/fetal distress, which are leading 
causes of maternal mortality in sub-Saharan Africa 
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• Weaknesses: 
o The question of whether these results in  a third world country would generalize 

to the more highly trained health care professionals in more highly developed 
health care systems that already have a variety of certification standards is a 
concern.   The background and motivation to training and adherence to 
protocols may differ and the findings may not generalize to health care 
professionals in developed countries.   

o The logistics of conducting a study in a third world country  is of relatively major 
concern.   The ability to enroll, follow and obtain performance data is of 
considerable concern in this type of study.    

o The project includes 'surrogate' or intermediate outcomes ---and does not 
include an outcome related to OB morbidity/mortality despite a relatively high 
morbidity and mortality --- i.e. the impact of training could be quite significant.    

 
Secondary Reviewer: 

• Strengths: 
o The plan uses actual outcomes as compared to outcomes in simulation.  The 

control and study groups are well thought.  As assessment tool will be used by 
an observer of the individual's performance during cesarean delivery. 

• Weaknesses: 
o The two research groups include one group who receives a refresher course at 

six months and the other receives questions at a regular interval.  It is unclear if 
the time for each is the same.  The measured outcome is performance using a 
checklist.  Questions are geared toward knowledge while the measured 
outcome is performance.   Over half of the measured performance is expected 
for every anesthetic; it is unclear if this datapoint is the best measurement for 
outcome. The texted questions have not been developed yet.  Will the 
questions focus on performance, "Did you always use LUD when performing 
cesarean delivery?" or on knowledge, "What is the reason to do LUD?"  The 
former will improve the outcome while the latter may improve outcome and 
will also improve knowledge.  The refresher course at 6 months is also unclear.  
Will the major focus be on the performance of the checklist?  What will happen 
to those who do not answer all the questions?  Is there a minimal amount of 
questions that must be answered to remain in the study? 

 

Mentor(s) 
 

 

Primary Reviewer:  
• Strengths: 

o While a research in education grant does not require a mentor, the 
collaboration with and letters from a senior investigative team are included in 
the project as well as a mentoring plan.     

o The mentors include Dr. Mark Newton, who is internationally renowned for his 
work developing nurse anesthesia training in Kenya and other East African 

o nations.   
o Dr. Matt McEvoy, who has  experience in medical education and research in the 

US and international settings.  
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o Dr. Kelly McQueen has served as a mentor and provided extensive connections
in advocacy for global health investment toward anesthesia and surgical disease

• Weaknesses:
o The need for three mentors and the concerns regarding availability for

consultation because of the location of the study is a logistic concern that
represents the most significant liability to accomplishing the project.

Secondary Reviewer: 
• Strengths:

o Dr. McEvoy is an outstanding mentor with a track record in education research.
• Weaknesses:

o None

Environment, Resources and Institutional Commitment to the 
Candidate. 
Primary Reviewer: 

• Strengths:
o There is impressive commitment to the study and the investigator based on the

time provided by Vanderbilt as noted by Warren Sandberg's letter.
o The commitment to the career of the investigator is evident based on the prior,

ongoing as well as proposed support for the investigator.
o The associated funding for Global Health through the GE program is an asset as

the funds provided by FAER are limited for a project of this scope.
o There is a letter of support from Mark Newton---this individual would seem to

be integral to success of this research that is to be conducted in Africa.
• Weaknesses:

o The research environment at the study site and at the various rural hospitals
could be a limitation of the project.

o The logistic concerns in conducting research in a third world environment are
considerable--the proposal does address a few of the numerous potential
barriers to success

Secondary Reviewer: 
• Strengths:

o The institution is committed toward the applicant. The applicant already has
received funding.

• Weaknesses:
o The location of the study with its politics will influence the ability of the study to

be completed.  Will sites have sufficient providers to perform the study?  Is
there a difference between anesthesiologist and anesthetist in this location?
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Summary Comments 

Matthew Kynes  'The Effect of Simulation Combined with Booster Training on Long-term Clinical Performance for 
Caesarean Delivery in a Low-resource Setting'  
 Summary Comments:   There was considerable enthusiasm for this proposal. 
 The proposal is unique and innovative as a global health education intervention.   
The methodology begins to address two important education concepts ---the retention as well as the extinction of skills and 
knowledge over time.   
 The strengths as well as the weaknesses are outlined in the relatively extensive comments of the two reviewers.     The reviewers 
noted many of these strengths in their reviews.  These included among other strengths--the mentor, the chairman’s commitment 
and the significance of the research question.   

The primary items identified during the discussion that would strengthen the protocol included the following:  
 One of the main concerns related to logistics.   While the application offered some details about the logistics of conducting an 
international project, there are numerous requirements that could negatively impact the study.      These included 1)  varying 
commitment of district hospitals 2) limitations in the ability to participate in the education at each center, 3)the turnover of 
health care professionals at each center, 4)underlying differences in quality care among hospitals etc.   These items could be 
addressed with information about the commitment of the leadership of these district hospitals to assure participation in the 
program and the assessment.   

A second area of concern was the limited experience of the PI who has relatively recently joined the faculty and has not 
conducted education research.   

In terms of the methodology, the suggestions included clarification of  the research design's conceptual approach. What is the 
nature of the intervention for the health care providers-- is this a project that addresses team knowledge and behaviors to 
manage obstetric emergencies or is the intervention actually an obstetric ‘drill’ that the team follows when faced with an 
obstetric emergency.     Based on the information presented, the training is more of a drill rather than a cognitive exercise.   If the 
goal is adherence to a obstetric emergency drill, then the high frequency, low fidelity group who will  receive 
cognitive/knowledge is unlikely to assure adherence to the elements of the drill.   The training provided to the low fidelity, high 
frequency arm of the study protocol should be re-considered in the proposal.  If the goal is adherence to a protocol or a script, 
then a test of cognitive understanding would be an ineffective method to assure retention of the skills.      Evaluator 2 outlines a 
number of suggestions that would align the training interventions to the outcome.   This outcome is the improved performance 
on the ‘Safe Checklist’   

An additional recommendation was to place more emphasis on the control group that is perhaps the most important group.   
This ‘control’ group is likely to more effectively address the effectiveness of the entire program over time.   

In their concluding remarks, the committee were extremely positive indicating that this grant could enhance the visibility of the 
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FAER grant program and the stature of the specialty in the area of education for global health, 
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