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Practice Organization  Project Title and Abstract 

HaSET Maternal and Child Health 
Research Program, Harvard T H 
Chan School of Public Health 

Patterns of Antimicrobial Resistance among Gram-Negative Isolates from Neonates with Sepsis in Ethiopia 
Newborn sepsis accounts for more than a third of neonatal deaths globally. The first-line treatment recommended by 
WHO is the combination of intravenous or intramuscular gentamicin with ampicillin or benzylpenicillin. Third 
generation cephalosporins, such as cefotaxime and ceftriaxone are the preferred alternatives when resistance to first 
line antibiotics are suspected. Gram-negative bacteria (GNB), the most predominant class of pathogens responsible for 
neonatal sepsis, readily acquire resistance to drugs that were previously effective. Our goal was to describe the 
patterns of antibiotic resistance among GNB at St. Paul’s Hospital, a tertiary care hospital in Ethiopia. 
As part of the BARNARDS-Ethiopia study, we enrolled a cohort of 5216 pregnant women and their newborns between 
March 2017 and February 2018. For this analysis, we used data from mother-newborns collected from time of labor 
through 60 days of life. Among newborns with clinical signs of sepsis, we obtained blood cultures to test for bacterial 
and fungal growth. We identified GNB isolates from 119 neonates. Antimicrobial sensitivity testing was conducted 
using the dilution method. We classified phenotypes of isolates as Resistant, Intermediate or Susceptible using the 
Clinical & Laboratory Standards Institute cut-off for Minimum Inhibitory Concentration, the lowest concentration of an 
antibiotic that inhibits the bacteria’s growth. For each isolate, we described the prevalence of resistance to 20 
antibiotics. We collected data on maternal and newborn characteristics as our exposures we used univariable and 
multivariable logistic regression to evaluate the association between the exposure variables and combined resistance 
to Ampicillin and Gentamicin.  

Massachusetts General Hospital The Added Stress of Migraine: A Case-Control Study of Perimenopausal Women 
Abstract 
Objectives- Going through menopause with migraines can be significantly debilitating for some women. In this study 
we examined the factors that increased allostatic scores in perimenopausal migraineurs with particular interest in 
examining the influence of any sleep disturbance they experience and to characterize other sociodemographic and 
biological factors driving this association. 
Methods- Perimenopausal women cohort from the first wave of the of Study of Women’s Health Across the Nation 
(SWAN) were included in this analysis. The biomarkers of the AL score included; systolic and diastolic blood pressure, C-
reactive protein, high-density lipoprotein cholesterol, total cholesterol, body mass index, waist-to-hip ratio, fasting 
serum glucose, triglycerides, and dehydroepiandrosterone. Two multivariable models were run using ordinal logistic 
regression. In addition, senisitivity analyses were performed to assess the robustness of the findings. 
Results- Of the 2450 participants included in the study, there were 403 migraineurs and 2001 controls. Compared to 
controls, migraineurs had 23% higher odds of increased AL (odds ratio 1.23; 95% confidence interval, 1.007-1.517). 
After controlling for age, race, income, BMI, menopausal status and form of sleep disturbance, migraineurs showed 
34% increased likelihood of a higher allostatic score compared to controls (odds ratio 1.34; 95% confidence interval 
,1.03- 1.74), this model had a predictive probability of 82.8%. Higher AL profile was associated with 42% increased odds 
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of early awakening.  
Conclusion- Women undergoing menopause with migraines are more likely to have higher AL than those without 
migraine. There is the need for tailored management of perimenopausal women with migraine to help alleviate the 
added stress and pain from Migraine.  

Harvard T.H. Chan School of Public 
Health 

Assessment of the potential effect of climate change on the distribution of a rabies virus vector in the Americas 
Human and dog rabies in the Americas has been drastically reduced in the past decades. However, bats are still playing 
a crucial role in the maintenance of the disease in this region. Moreover, factors like climate change, and animal 
migration are associated with changes in the human-animal interface and create a challenging scenario that needs to 
be addressed using a One Health perspective. The study aimed to predict the potential geographical distribution of the 
common vampire (Desmodus rotundus), an important reservoir and vector of the rabies virus in the Americas, under 
different future climate change scenarios. The study was conducted using a species distribution modeling approach. 
Occurrence records of the common vampire all over the Americas were obtained from the Global Biodiversity 
Information Facility. Bioclimatic and topographic information (elevation) was extracted from raster layers of 2.5 arc-
minutes resolution (WorldClim database) and used to predict the occurrence of this species. Model fitting was 
approached using Multiple Adaptive Regression Splines (MARS). Models selection was based on 10-times repeated 10-
fold cross-validation. Preliminary results: The MARS approach produced relatively accurate predictions of the 
distribution of the common vampire. Next steps: The model will be used to estimate the potential distribution of the 
common vampire in the Americas during the period 2021-2040. Different Shared Socioeconomic Pathways Scenarios 
simulated by different climate models will be used. Alternative modeling approaches and sampling bias corrections will 
be considered. The predictions from the different modeling techniques and climatic models will be ensembled to 
account for additional sources of uncertainty.  

Harvard TH Chan School of Public 
Health 

Adolescents’ online risks and experiences: a cross-sectional survey 
Background 
The spread of communication technology has created unprecedented opportunities for young people to communicate, 
connect, and share information. However, wider and more easily available access to the Internet also poses significant 
challenges to adolescents’ safety. The aim of this survey was to investigate the which extent adolescents have been 
involved in online risky experiences and identify their main predictors. 
Methods 
This cross-sectional study was conducted in four Utah schools of 8th and 9th grades. The questionnaire consisted of 
question regarding demographic characteristics, social media use and online experiences. Each experience was 
investigated through a logistic regression model and a multivariable regression model was built for the composite 
outcome. Lastly, an online risky experience index elaborated using principal component analysis was used as final 
outcome. 
Results 
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Overall, 726 students completed the survey. The final model confirmed the results obtained in the previous analyses: 
female gender (β: 0.41, 95% 0.16-0.66), social media frequency score (β: 0.04, 95%CI: 0.02-0.05), connecting with 
people never met in person (“few times” β: 0.55, 95%CI: 0.25-0.85; “sometimes/often” β: 0.53, 95%CI: 0.22-0.83), and 
having received uncomfortable pictures (β: 1.33, 95%CI: 1.08-1.61) were the main predictors of online risky experience. 
Age, race, academic performance, use of private messaging app, sharing of personal information, and having a parental 
control installed in the device did not significantly influence the outcome.  
Conclusions 
Internet is becoming a natural part of adolescents’ lives across the globe and it is mandatory to collect evidence on the 
risks to which they are constantly exposed.  

Massachusetts Eye and Ear 
Infirmary 

Financial Hardships in Cancer Survivors and Impact of the Affordable Care Act 
Background 
The increased risk of financial hardship among cancer survivors is underscored by the fact that cancer is one of the 
leading causes of medically-related bankruptcy in the United States. It is unclear whether the Affordable Care Act (ACA) 
has impacted financial hardship among cancer survivors. We estimated ACA’s impact on material, psychological and 
behavioral domains of financial hardships among cancer survivors. 
Methods 
We queried the 2011 to 2018 National Health Interview Survey for cancer survivors (n = 16,893), and dichotomized age 
as young (18-64 years old) vs. old (65+ years old). Linear probability models were used to determine the pre-(2011-
2013) to post-(2015-2018) ACA changes in financial hardships among age groups and perform difference-in-differences 
(DID) analyses.  
Results 
A higher proportion of younger individuals reported financial hardship compared to older individuals. Psychological 
hardship (pre- to post-ACA) decreased by 8% (-12.4%, -3.7%) among young individuals and by 0.4% (-3.6%, 2.8%) 
among older individuals (DID of -7.6%, 95% CI = -13%, -2.3%). Material hardship (pre- to post-ACA) decreased by 5% (-
7.9%, -2.1%) among young individuals and increased by 0.9% (-1%, 2.8%) among older individuals (DID of -6%, 95% CI = 
-9.5%, -2.4%). Behavioral hardship (pre- to post-ACA) decreased by 4.4% (-7%, -1.7%) among young individuals and 
increased by 3.4% (1.8%, 4.9%) among older individuals (DID of -7.8%, 95% CI = -10.9%, -4.7%). 
Conclusions 
The ACA was associated with reduction of financial hardship, especially among cancer survivors aged 18-64 years. 
Future studies will describe how this reduction might impact mortality outcomes in this population. 

Program in Global Surgery and 
Social Change at Harvard Medical 
School 

The Epidemiology of Trauma in Northern Haiti 
The Global Burden of Disease study estimated that over 5.8 million lives are lost each year to traumatic injury. In 2016 
alone, injury accounted for 12.6% of all deaths in Haiti and led to the loss of almost 832,000 disability-adjusted life 
years (DALYs). Trauma systems strengthening, which may reduce preventable trauma deaths, requires an 
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understanding of the existing impact of traumatic injury. This project is a retrospective analysis of emergency 
department (ED) visits attributable to trauma (defined as accidental or aggressional injury) occurring between 2018-
2019 at three departmental hospitals in Northern Haiti. Handwritten ED logbooks were used to obtain information on 
patient age, sex, type and location of injury, and outcomes. Injury types and outcomes were compared with Chi-
squared or Fisher’s exact tests and by fitting Poisson regressions. The ultimate goal of the project is to better 
understand the current burden of traumatic injury in the northern region of Haiti in order to inform ongoing measures 
to improve capacity of trauma systems of hospitals in this region, including planned trauma training and the 
development of a trauma registry.  

Massachusetts Eye and Ear systemic review of Aflibercept treating retinopathy of prematurity 
Intravitreal injection of vascular endothelial growth factor (VEGF) inhibitors is now included in the treatment guidelines 
of retinopathy of prematurity (ROP). Two such inhibitors, ranibizumab and bevacizumab, have been studied in a 
number of settings and have been shown to be effective in ROP. Aflibercept, an intravitreal VEGF inhibitor widely used 
for other neovascular disorders of the retina, has not yet been addressed with a systemic review. We carried out a 
retrospective systemic review of the literature in the databases PubMed and Cochrane Library using search terms 
related to the use of aflibercept in ROP. We identified 6 case series that met our criteria totaling 218 eyes collectively 
that were treated with aflibercept for ROP. We found an average 98.6% +/-11.7% regression rate with aflibercept and a 
22.9% recurrence rate. These numbers are similar to previous reports of the use of anti-VEGF agents in ROP. 
Aflibercept holds promise for use in ROP and has been demonstrated to be efficacious and a number of case series. A 
randomized controlled clinical trial is needed to compare aflibercept to other anti-VEGF agents.  

Pfizer Comfort of Wearable Sensors:  The Need for an Updated Questionnaire 
The “wearability” of devices may impact the quantity/quality of data and overall usefulness of devices in clinical trials 
or practice. This project aimed to identify and/or develop a questionnaire to assess wearability within the context of 
clinical trials. This project entailed a review of the literature and prior approaches within one pharmaceutical company, 
interviews with stakeholders, and analysis of data from four studies. Study specifics cannot be disclosed, but 
participants (n=27 to 79; N=181) wore devices and responded to individual items assessing comfort, willingness to 
wear monitors, and uncomfortable wear locations. In one study, comfort was measured at two time points for the 
evaluation of reliability. Open-ended questions were asked about participant’s experiences with a hip- and wrist-worn 
devices. While most (58.5-89.3%) participants were not bothered by the monitors, the comfort item showed only 
moderate reliability. Open-ended questions revealed that predominant negative feedback was due to physical 
concerns that would be missed by prior questionnaires. Stakeholder concerns included feasibility for use of a 
questionnaire across devices and the need to include constructs regarding psychosocial aspects of wearability. There 
was little consistency in how wearability was assessed in the literature and all but one questionnaire, the Comfort 
Rating Scale (CRS), had no evidence for validity, reliability, or responsiveness. We propose a modification to the CRS to 
add relevant constructs (willingness to wear the device), modify wording (change harm construct to comfort), and 
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change the number/type of response options. Future work should assess the validity, reliability, and responsiveness of 
the proposed questionnaire.  

Boston Center of Endometriosis Association between psychological trauma and pain in endometriosis 
Objective:  Investigate the association between psychological trauma and pain in endometriosis patients  
Public Health Impact: Endometriosis is a prevalent condition that affects about 10% of women in the reproductive age 
globally. However, it is often overlooked and underdiagnosed. The diagnostic method is technically impractical, and the 
staging of endometriosis is clinically unrelated to the severity of pain. Further understanding of the mechanisms that 
contribute to the pain in endometriosis is warranted to advance effective management of this condition. A condition 
that affects so many women in their daily lives.  
Background: The mechanism of pain surrounding endometriosis is not completely understood. Inflammatory reactions 
elicit by endometrial tissue outside the uterine cavity have been suggested. However, the clinical severity of pain is not 
related to the extensiveness of these lesions. Studies have also found that systemic pain thresholds are lowered in 
women with endometriosis pain. This suggests a more systemic pathway of pain. The components of the mechanism of 
pain warrants further investigation. It has been previously suggested that psychological stress may contribute to the 
perception of pain in endometriosis. In this study we look at the potential influence of psychological trauma on 
endometriosis pain.  
Methods:  This is a case-control study with 148 participants (including 30 healthy controls, 35 participants with 
endometriosis but no pain, 57 participants with endometriosis and pain and 19 participants with chronic pelvic pain 
and no endometriosis.). The primary exposure of interest was psychological trauma measured by the Childhood 
Traumatic Event Scale and the Recent Traumatic Event Scale. The primary outcome of interest is self-perceived pain in 
endometriosis collected by survey questionnaires. Data analysis was completed by logistic regression using SAS. 
Results: Preliminary results from our analysis have found a consistent trend in increasing risk of pain with 
endometriosis with increasing severity of past trauma both measured from the Childhood traumatic Event Scale and 
the Recent traumatic event scale. However, our data did not reach a significance level of 0.05.  
Conclusions: Despite the fact that our numbers did not reach the significance level, there seems to be a trend worth 
further investigation. To better account for the classification of trauma, we would like to incorporate information of 
trauma frequency into our analysis along with trauma severity. We would also continue to try analysis with ordinal 
regression to interrogate our data more. Further work is warranted.  

Memorial Sloan Kettering Cancer 
Center 

A Candidate Gene Analysis of Response to Integrative Therapy for Cancer-Related Insomnia 
Background: Recent trials have established the efficacy of non-pharmacological interventions for insomnia in cancer, 
including acupuncture and cognitive-behavioral therapy (CBT-I) for insomnia. Still, there remains substantial 
unexplained heterogeneity of individuals’ responses to these therapies. We conducted a retrospective analysis of 
genetic associations with treatment response in a randomized trial of CBT-I vs. acupuncture for insomnia in 
heterogeneous group of cancer survivors.  
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Methods: We obtained biospecimens from 136 subjects and used polymerase chain reaction to genotype each subject 
at 15 loci identified by literature review. Successful treatment response was defined as a reduction in Insomnia 
Severity Index score of at least 8 points from baseline to week 8.  We used Fisher exact tests to evaluate associations 
between genotype and treatment response for each treatment arm.  
Results: Those with AA or GA genotype at rs4680 associated with COMT responded to acupuncture significantly more 
frequently than those with GG genotype (63.6% vs. 27.8%, p=0.013). Those with CC genotype at rs1056890 associated 
with NF-kB responded to acupuncture significantly more often than those with TT or CT genotype (72.2% vs. 38.9%, 
p=0.009). No analyzed variants significantly associated with CBT-I response.  
Conclusions: Specific genotypes associated with the COMT and NF-kB genes are associated with response to 
acupuncture for treatment of insomnia in cancer survivors. We failed to identify genotypes significantly associated with 
response to CBT-I. Further research characterizing the roles of COMT and NF-kB  may advance the understanding and 
personalization of insomnia management for cancer survivors.  

Harvard TH Chan School of Public 
Health 

Association between self-reported physical activity and headache outcomes in episodic migraineurs. A prospective 
cohort study 
ABSTRACT 
Objective: Migraine is an episodic debilitating neurologic disease with a global (1- year) prevalence estimated at 14.7% 
in adults. In retrospective reports, 22% percent of sufferers cite as exercise as a trigger. Routine aerobic exercise is 
often recommended in clinical management and may be a prophylactic strategy.  
Methods: We collected information on headaches and other health habits using electronic web-based questionnaires 
from 94 episodic migraineurs in the Greater Boston area (2016-2017), and we prospectively collected information on 
headaches for at least 6 weeks. We used linear regression models to assess the associations between baseline self-
reported physical activity (moderate-heavy physical activity ≥ 3 times/week) and number of headache days per month, 
number of headaches per month, mean headache intensity, and mean headache duration (hours). We assessed 
whether the association between physical activity and mean headache days per month varied by migraine prophylactic 
medication use.  
Results: The mean age was 34.3 years (SD 11.4); 82% were women. Higher physical activity was associated with 1.5 
fewer headache days per month (-1.53, 95% confidence interval (CI) [-3.15, 0.10]). Daily migraine prophylactic use 
among active participants was associated with 5 fewer headache days (-5.15, 95%CI [-8.25, -2.05]) compared to those 
who did not use prophylaxis. There was no clear association between baseline physical activity and the secondary 
endpoints. 
Conclusions: Higher baseline physical activity is associated with fewer headache days per month. Migraine prophylaxis 
use in more active migraine sufferers is associated with further reduction in headache days. A 2x2 trial is needed to 
evaluate the synergistic effect of migraine prophylaxis and activity on headache outcomes in migraineurs.  
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Western University Hybrid Frozen Elephant Trunk for Aortic Arch Reconstruction Reduces Mortality as Compared to Conventional 
Techniques: Evidence from a National Multicenter Registry 
Objective: To examine the perioperative outcomes following aortic arch repair using frozen elephant trunk (FET) vs. 
conventional elephant trunk (ET) techniques. 
Methods: Between 2002 and 2018, 417 patients underwent aortic repair with elephant trunk reconstruction at 9 
centers: 199 patients received a FET (mean age: 65+/-13 years, 32% female, 45% aortic dissection) and 218 patients 
received an ET (mean age: 63+/-13 years, 37% female, 43% aortic dissection). Outcomes included in-hospital mortality; 
stroke; and spinal cord injury (SCI). Multivariable logistic regression and inverse-probability weighting propensity score 
analyses were performed.  
Results: On univariate analysis, no differences were observed between the 2 groups in terms of in-hospital mortality 
(ET 13% versus FET 9%, p=0.2), stroke (12% versus 13%, p=0.8), transient neurologic deficits (5% versus 4%, p=0.6), and 
SCI (2% versus 5%, p=0.06). FET was associated with reduced blood transfusion, shorter cerebral ischemic time and 
shorter ICU and hospital length of stay. On multivariable analysis, FET was found to be protective against mortality (OR 
0.47, 95%CI 0.22-0.98, p=0.04), and had similar odds of stroke (0R 0.77, 95%CI 0.38 – 1.57, p=0.47) and SCI (OR 2.82, 
95%CI 0.83 – 9.59, p=0.1). When compared to ET, the propensity score analysis identified FET as independent predictor 
of lower mortality (adjusted risk difference -7.6% (95%CI -14.6 to -0.6), p=0.03), with a number needed to treat of 13 
patients to prevent one death.   
Conclusions: FET for aortic arch surgery is an independent predictor of improved survival as compared to ET, and 
results in similar risk of stroke and spinal cord injury.  

Massachusetts General Hospital Polygene-Environment Interaction on ADHD Symptoms and Brain Structure 
More than 6 million US children are diagnosed with ADHD. ADHD is a multifactorial disease and both genetic and 
environmental factor affects the development of the disease. Exercise is one of the alleviating factors of psychiatric 
symptoms and also activates neurogenesis in the dentate gyrus in the hippocampus. We hypothesized that there is 
effect modification by polygenic risk on the causal effect of the environment on the neurological and psychiatric 
outcomes. We used the ABCD(adolescent behavior and cognitive development) database for our analysis. 11,874 
children age 9 to 10 were recruited from 21 sites across the US. We used the Child Behavior Checklist (CBCL) score as 
an indicator of behavioral outcome, and volume of the hippocampus and dentate gyrus as a neurological development 
outcome. Genetic risk is assessed with Polygenic Risk Score (PRS) and physical activity is assessed by SAIQ. The 
multilevel regression model was used and age, sex, race, socioeconomic status are adjusted as fixed effect and family, 
site, and MRI scanner as random effect. 7,421 participants experienced team sports throughout their lives. More 
females were in the team sports group and the average income was lower in the group. Physical activity and PRS were 
significantly associated with the CBCL score. However, these risk factors are not associated with hippocampal volume 
and dentate gyrus volume. We found weak interaction between genetic and environmental to CBCL scores. As a next 
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step, we are going to test the interaction closely and causal interaction between neurological and psychobehavioral 
outcomes.  

Harvard School of Public Health Associations between vascular risk profile across  adulthood and the progression of white matter  hyperintensity in late 
life 
Objective: To examine the relationship between early vascular risk factors and the rate of white matter hyperintensity 
(WMH) progression on brain MRI in late life. 
Background: WMHs are frequently seen on brain MRI of elder people. Besides being part of the normal aging process, 
it is associated with higher risks of cerebral vascular disease, including vascular dementia. Previous studies have shown 
that vascular risk factors are positively associated with the volume of WMHs. However, longitudinal study to analyze 
the association between vascular risk factors and the progression of WMHs is lacking.  
Methods: We used the data from National Alzheimer’s Coordinating Center (NACC) to conduct the longitudinal analysis 
over 593 patients. Baseline vascular risk factors were collected at the first timepoint of MRI. The revised Framingham 
Stroke Risk Score (FSRS) was used as the proxy for vascular risk profile. The association between FSRS and the 
progression of WMH was evaluated by linear regression model.  
Results: From the analysis we found that FSRS was associated with baseline WMH volume (r=0.35, p < .0001). However, 
FSRS was not associated with the progression of WMHs after adjusting for apolipoprotein E4 and baseline volume of 
WMHs. Further, we found that the association between progression of WMHs and the product of FSRS and baseline 
WMH volume was highly associated (adjusted p-value < .0001), with the rate of 2.05 cm3/year by one unit increase in 
the product term.  
Conclusions: Early vascular risk profile is positively associated with the volume of WMHs and the progression of WMHs 
later in life.  

Center for Surgery and Public 
Health, Brigham and Women's 
Hospital, Boston, MA 

Refusal of Surgery in Colon Cancer 
Background and Objectives:  
Over 104,000 cases of colon cancer are estimated to be diagnosed in 2020. Surgical resection is a critical part of colon 
cancer treatment, and adequate resection impacts prognosis. However, some patients refuse potentially curative 
surgery. We aimed to identify the rate and predictors of surgery refusal among patients with colon cancer. 
Methods: 
 The National Cancer Data Base (2004-2015) was queried for patients diagnosed with stage I-III colonic 
adenocarcinoma. Sociodemographic factors, clinical features and treatment facility characteristics were collected. 
Patients who underwent surgery with curative intent were compared to those who refused surgery. Multivariable 
analysis was used to identify factors associated with surgery refusal. Adjusted survival analysis was performed on 
propensity matched cohorts.  
Results:  
151,020 patients were included. 1,071 (0.71%) refused surgery. In multivariable analysis older age, Black race, higher 
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Charlson comorbidity score, Medicaid, Medicare, or lack of insurance were predictive of refusing surgery.  After 
propensity matching, there was a significant difference in 5-year survival for patients who refused surgery versus those 
who underwent surgery (p < 0.001).   
Conclusions:  
There are racial and socioeconomic disparities in refusal of surgery for colon cancer. Further studies are needed to 
better understand the drivers behind differences in refusing curative surgery for colon cancer.  

Massachusetts Department of 
Public Health, Bureau of Substance 
Addiction Services 

Development of a Training Program for Substance Misuse Preventionists 
The Prevention Unit of the Bureau of Substance Addiction Services (BSAS) of the Massachusetts Department of Public 
Health administers grant programs to support prevention initiatives at the community and district level across the 
state.  These efforts are led by are led by a very diverse group of professionals- including coalition leaders and other 
community members, counselors, and health & wellness staff.  The preventionists receive training in order to gain the 
skills they need to successfully implement evidence-based programs that are a good fit for their own community. A 
credentialing system, administered by the Massachusetts Board of Substance Abuse Counselor Certification (MBSACC) 
is in place to ensure consistency in training, and BSAS oversees much of the training.  To date, a consistent structure to 
the training has not been formalized.  The purpose of this project is to develop and organize a thoughtfully planned 
program of educational opportunities that are grounded in best practices and/or evidence-based approaches and meet 
the needs of prevention professionals.  The work entailed building a broad knowledge base by interviewing staff and 
other professionals, and studying coursework here at Harvard Chan.  I reviewed the literature in order to catalog 
existing prevention training programs, and I evaluated the strength of evidence for each.  I also reviewed a needs 
assessment published by the New England Prevention Technology Transfer Center which surveyed feedback from 
preventionists regarding the training they received.  Using these resources, I organized a program according to 
disciplines required for certification and by training level.  The result was a tool to be used internally by BSAS Staff for 
the training of the prevention workforce.  

One Brave Idea Predicting cardiovascular events from large echocardiography videos using a machine learning approach 
Background:   Recent machine learning (ML) models have replicated human performance for various clinical tasks but 
have not addressed the challenges of incorporation into actual workflows, whether for care delivery, quality 
improvement, or cohort identification. Deep-learning models in particular generate unpredictable errors and will not 
change practice patterns or efficiency if outputs always require overreading by licensed providers. 
Methods:  We built a user-free workflow for estimating ejection fraction (EF) from echocardiograms, consisting of 5 
video-based neural network models progressing through view classification, quality assessment, and EF estimation 
using 2 distinct models in parallel: one from direct estimation of video motion (end-to-end) and the second from video-
based segmentation. We evaluated these models on echocardiograms from 4 academic medical centers (AMC) in 2 
countries and developed an automated approach to flag errors in EF estimation.   
Results: Both EF models had excellent concordance with measured EF, with a median absolute difference (MAD) of 
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4.4% in AMC1 and 4.1% in AMC2 for the end-to-end model and 7.8% and 5.9% for the segmentation model. The 2 
models showed good agreement, with MAD of 7.1%, 5.9%, 6.8%, and 6.8% in AMC 1, 2, 3, and 4, respectively. Outliers 
with >15% deviation from measured values were seen in only 16/2123 videos in AMC1 and 3/812 of AMC2 and all but 
2 were identified by a 15% discordance threshold between segmentation and end-to-end models.  
Conclusions:   Dual independent ML models of automated EF estimation enabled robust guarantees of performance, 
thus paving the way for use in fully automated clinical pipelines.  

Brigham and Women's Hospital Relative Contributions of Family History and a Polygenic Risk Score on COPD and Related Outcomes: COPDGene and 
ECLIPSE studies 
Family history is a risk factor for COPD.  Recently, we developed a risk score based on multiple genetic variants 
(polygenic risk score, or PRS) that also predicts risk of COPD.  Whether the polygenic risk score and family history 
provide complementary, or redundant, information for predicting COPD and related outcomes, is unknown.  To assess 
the impact of family history and PRS on COPD and COPD-related outcomes, we analyzed European ancestry subjects 
from the COPDGene and ECLIPSE studies.  We also performed interaction and mediation analyses.  In COPDGene, 
family history and PRS were both significantly associated with COPD when in a single model (p (family history) = 1.6e-
12; p (PRS) = 5.0e-92).  Similar trends were seen in ECLIPSE.  AUCs for family history, PRS, and the combined predictors 
were 0.752, 0.798, 0.803, respectively.  The AUC for a model containing both family history and the PRS was 
significantly higher than models with only PRS (p = 0.00035) or family history (p = 6.1e-29).  Both family history and the 
PRS were significantly associated with BODE, SGRQ score, and multiple measures of quantitative emphysema and 
airway thickness. There was a weakly positive interaction between family history and the PRS on the additive, but not 
the multiplicative scale (RERI = 0.48, p=0.04). Mediation analysis found 16.5% of the effect of family history was 
mediated through the PRS [95% CI: 9.4%-24.3%].  Family history and the PRS provide complementary information for 
predicting COPD and related outcomes. Future studies can address the impact of obtaining both measures in clinical 
practice.  

Asan Medical Center Compliance of Lung-protective Ventilation  in Asian ICUs 
Objective: This study aims to examine the compliance of lung-protective ventilation strategy in Asian intensive care 
units (ICUs).  
Public Health Impact: This study will describe basic infrastructures and practice patterns of ICUs in Asian countries. The 
goal is to acknowledge the gap between medical knowledge and practice, and therefore, to help improve the 
outcomes of our patients across all Asian ICUs.  
Background:  Although mechanical ventilation is a cardinal treatment in the ICU, ventilator-induced lung injury (VILI) is 
a common side effect. Lung-protective ventilation is one of the methods to minimize VILI. It is also proven to improve 
survival in patients with acute respiratory distress syndrome (ARDS). However, studies have shown that the compliance 
of this strategy is still low. We hypothesized that the compliance of lung-protective ventilation in Asian ICUs would be 
low as well.  
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Methods:  This study is a cross-sectional point observational study. Infrastructure/practice pattern data of the 
participating ICUs were collected during the registration process. Data of patients who were on mechanical ventilation 
in the participating ICUs on November 4, 2019, 10 am were collected by an online questionnaire. 28-days ICU survival 
of those subjects was collected on December 3, 2019, 10 am. Descriptive analyses such as the t-test and Fisher's exact 
test were used to describe the general characteristics of the ICUs and recruited patients. Logistic regression was used 
to examine the association between 28-days ICU survival and compliance of lung-protective ventilation. 
Results: A total of of196 ICUs from 17 countries in Asia participated in this study. Infrastructures and practice patterns 
were similar across Asian countries except for having a respiratory therapist in their institutions. Data of 1,431 subjects 
were collected. There were 91 subjects with ARDS. For the total subjects, the compliance of low tidal volume (tidal 
volume/predicted body weight ≤6.5 ml/kg), low plateau pressure (≤30cmH2O), and adequate PEEP was 27.8%, 94.8%, 
and 75.2%, respectively. In ARDS patients, it was 42.2%, 87.5%, and 71.4%, respectively. Adjusted logistic regression 
showed that there was a survival benefit only when all three maneuvers were applied (odd ratio = 3.23; 95% 
confidence interval = 1.07, 9.74; P-value=0.037). 
Conclusions: Compliance for lung-protective ventilation strategy was low in Asian ICUs. However, this finding was 
similar to other non-Asian counties.  

Ariadne Labs, Harvard School of 
Public Health 

Association of Preoperative Decision Conflict and Postoperative Accelerometer-Derived Physical Activity Among 
Patients Undergoing Cancer Surgery 
Background: Patients with cancer face challenging treatment decisions, which may lead to clinically significant decision 
conflict (CSDC). We sought to determine the prevalence of CSDC among patients undergoing cancer surgery and 
associations with postoperative physical activity, as measured through smartphone accelerometer data. 
Methods: Adult smartphone-owners undergoing cancer surgery for breast, abdominal, skin-soft-tissue, head-and-neck, 
and abdominal cancer (July 2017-2019) were approached. Consenting patients downloaded an application that 
delivered the Decision Conflict Scale (DCS) preoperatively and collected smartphone accelerometer data continuously 
from enrollment through 6 months postoperatively. Restricted-cubic-spline regression, adjusting for a priori potential 
confounders (age, type of surgery, support status, and postoperative complications) was used to determine trends in 
postoperative daily activity among patients with and without CSDC (DCS score≥25/100). 
Results: Among 99 patients who downloaded the application, 85 completed the DCS (86% completion rate). Twenty-
three (27%) patients reported CSDC. Compared with patients without CSDC, patients with CSDC were younger (mean 
age 48.3 [standard deviation 14.2]-vs.-55.0 [13.3],p=0.047) and more frequently lived alone (22%-vs.-6%,p=0.042). 
There were no differences in preoperative daily physical activity between those with and without CSDC (115.4 minutes 
[95%CI 90.9,139.9]-vs.-110.8 [95% 95.7,126.0],p=0.753). Compared with patients without CSDC, trends in adjusted 
postoperative daily activity were lower among patients reporting CSDC at 30 days (difference 33.1 minutes [95%CI 
5.93,60.2],p=0.017), 60 days (35.5[95%CI 8.50,62.5],p=0.010) and 90 days (31.8[95%CI 5.44,58.1],p=0.018) 
postoperatively. 
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Conclusions: In this study, CSDC was prevalent among patients who underwent cancer surgery and was associated with 
lower postoperatively daily physical activity. These data highlight opportunities to address modifiable decisional needs 
of patients through enhanced shared decision-making.  

Massachusetts Eye and Ear 
Infirmary 

Evaluating Disparities in the Global Burden of Thyroid Cancer 
Thyroid cancer has seen a steady rise in cases around the world over the last 30 years. Our aim was to assess the global 
burden of disease due to thyroid cancer and identify the presence of health disparities that may exacerbate burden.  
Our study was a retrospective review. We used disability adjusted life years (DALYs) as a holistic measure of disease 
burden. Data was attained from a web-based resource for public health data, the Global Health Data Exchange. The 
global DALYs were calculated from 1990 till 2017. To assess healthcare inequalities, we stratified the countries into 4 
income levels per World Bank guidelines and calculated the Gini coefficient and the concentration index. 
Data was obtained from 195 countries. The age standardized DALY per 100,000 people increased from 12.03 (95 % CI: 
11.05, 13.24) in 1990 to 14.84 (95 % CI: 14.06, 16.08) in 2017; an increase of 23.36 %. High income countries had the 
greatest burden for thyroid cancer throughout the 27-year period. On socioeconomic analysis we would expect to see 
health inequality within the high and upper middle-income countries and thus their relatively larger burden.  
We have shown that there has been a consistent rise in global thyroid cancer burden, which can partly be explained by 
health disparities observed. Our study provides valuable data to better inform policymakers and healthcare providers 
in addressing barriers to optimal care for thyroid cancer. Our results implore further investigation into the existing 
health disparities, particularly in countries with higher socioeconomic statuses.  

Richard A. and Susan F. Smith 
Center for Outcomes Research in 
Cardiology 

Smartwatch Screening for Atrial Fibrillation: A Cost Effectiveness Analysis 
Background: Atrial fibrillation (AF) is the common cardiac arrhythmia and is associated with stroke in high risk 
populations. A significant proportion of AF is undiagnosed and/or paroxysmal, detected only by more intensive, 
expensive technologies. Low cost, wearable devices such as the Apple Watch have the potential to offer extended 
monitoring and early detection of AF in high risk individuals (CHADS-VASC >2). Whether the use of this technology in 
these populations is cost effective is unknown given the incremental cost of subsequent ECG testing and 
anticoagulation therapy relative to the incremental benefits of strokes averted. 
Methods: We performed a cost effectiveness analysis of wearable devices for AF screening in a population of 
individuals 65+ years of age with CHADS-VASc score of 2 or greater. We determined the test characteristics of the 
Apple watch using back-calculation. Individuals in the screening arm of the model underwent continuous monitoring 
with confirmation of AF using a 12-lead ECG and/or Holter monitor. Outcomes modeled included ischemic strokes, 
intracranial hemorrhages (ICHs), major bleeds, minor bleeds, and death. We determined costs and outcomes, including 
number of new AF cases detected, strokes averted, and additional major bleeds are determined. Compared to the 
current standard of care (no screening), incremental costs, incremental effects (in terms of QALYs and strokes averted), 
and incremental cost effectiveness ratio (ICERs) were calculated using a willingness to pay (WTP) threshold of $50,000-
150,000. Effects of variability in parameters are tested using one-way sensitivity analyses and probabilistic sensitivity 
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analyses.  
Results: Sensitivity and specificity of Apple watch screening were calculated to be 82.5% and 99.1%, respectively. In the 
base case analysis of 10,000 hypothetical individuals, screening resulted in a greater number of AF cases diagnosed 
compared to no screening (2594 cases v. 748 cases), fewer ischemic strokes (1667 v. 1824 cases), and increased 
intracranial hemorrhages (315 v. 302 cases). Across the entire population screened, both life expectancy and 
discounted quality-adjusted life expectancy was 0.03 years greater in the screening group. The incremental cost 
effectiveness of screening compared to non-screening was $42,923 per QALY, $44,497 per life year gained, and 
$84,511 per stroke averted. 
Conclusions: AF screening using a smartwatch was cost effective compared to no screening at the $50,000 willingness 
to pay threshold. ICERs were most sensitive to cost of anticoagulation treatment and specificity of screening exam.  

Health for Palestine Outcomes of a Community Health Worker Program in West  Bank Refugee Camp 
In 2018, a home-based community health worker (CHW) program comprised of Palestinian refugees was initiated to 
address diabetes and hypertension in Aida and Al-Azza refugee camps in the West Bank. CHWs provided social 
accompaniment, transportation facilitation, medication supervision, counseling, and glucose monitoring. My role was 
to assess the efficacy of the diabetes arm of the CHW program, as the first quantitate analysis of the program.  
I collected verified A1c data on all diabetes patients enrolled in the program, requiring collaboration with six medical 
facilities across Bethlehem. 29 patients met inclusion criteria: baseline hemoglobin A1c (HbA1c) above 6.5%, a 
minimum of two HbA1c values six months apart measured after program enrollment, and one HbA1c within five 
months of the first CHW visit 
We tested for significance using a two-sided paired-sample t-test. Given the sample size and concern regarding 
outliers, a Wilcoxon signed-rank sum test was completed. Significance was determined at an alpha < 0.05.  On average, 
the cohort saw a decrease in hemoglobin A1C from a mean of 8.4% (SD 1.66) to 7.8% (SD 1.43), with a difference of 
0.64 (p = 0.0475) and a 95% CI of 0.0076 to 1.27.  Medians of the hemoglobin A1c values prior to and post intervention 
were unequal, indicating minimal effects from outliers (median change of 0.30, with a p = 0.0152). 
This report and analysis was very helpful to the organization, and was featured in the annual report, a newsletter, and 
a webinar on the organization's work.  

Brigham and Women's Hospital Venous thromboembolism (VTE) incidence and  management following meningioma resection 
Objective:  We sought to define the temporal and spatial incidence of venous thromboembolism (VTE) after 
meningioma resection, and its optimal prophylaxis and management. 
Public Health Impact: VTE can lead to significant morbidity and mortality, and is associated with longer hospital stay 
and increased financial costs. Additionally, treatment of VTE in the setting of recent cranial surgery can lead to 
complications given the risk of bleeding with anticoagulation.  
Methods:  We retrospectively evaluated the incidence, distribution, and management of post-operative VTEs in 902 
meningioma patients. 
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Results:  84 patients (9.3%) had post-operative VTE: 47 had DVT alone (5.2%), 20 had DVT and PE (2.2%), 13 had PE 
alone (1.4%), and 4 with superficial thrombophlebitis (0.4%). Among DVTs, 37 were proximal lower extremity, 25 distal, 
and 6 in upper extremity. 26.4% of patients did not receive pharmacologic prophylaxis, including 46.4% of VTE patients. 
29.8% of VTEs were asymptomatic. On diagnosis of VTE, 70.2% received therapeutic anticoagulation (57.6% of whom 
received prophylactic dose that was increased to full-dose after 25.2 ± 15.8 days), 10.7 prophylactic anticoagulation, 
and 19.1% no anticoagulation. 13 patients (15.5%) experienced increased clot burden prior to therapeutic 
anticoagulation. Most frequent anticoagulation was coumadin (51%) and apixaban (34%). 45% of VTE patients received 
IVC filters. Two major bleeding events occurred: 1 on prophylactic and 1 on therapeutic anticoagulation. One patient 
died from PE. A multivariate model found the following predictors of VTE: age (OR=1.17, p=0.009), non-white race 
(OR=3.57, p=0.018), obesity (OR=1.88, p=0.050), prior history of VTE (OR=3.07, p=0.026), length of surgery (OR=1.12, 
p=0.025), and inpatient pharmacologic prophylaxis (OR=0.43, p=0.015). 
Conclusions:  VTE is common following meningioma surgery. Management, including observation, prophylactic and 
therapeutic anticoagulation, can be titrated to clot burden and distribution, with favorable outcomes.  

Boston Children's Hospital Racial/Ethnic Disparities in Type 1 Diabetes Care  at Boston Children’s Hospital 
Background: Data suggests that racial/ethnic factors have a significant effect both on treatment modalities including 
use of technology and on outcomes including HbA1c and hospital admissions for complications like diabetic 
ketoacidosis (DKA). As Type 1 Diabetes (T1D) is increasing among the Hispanic population and the Hispanic population 
is increasing in the United States, it is crucial to understand the disparities in care that exist so the public health 
community can begin to lessen disparities.  
Methods: This retrospective chart review of patients with T1D cared for at BCH included the following clinical 
information: ethnicity, HbA1c, frequency of outpatient visits, frequency of emergency department (ED) and inpatient 
admissions over the past one year. Differences between the Hispanic and Non-Hispanic patients were assessed via 
Welch t-test with α=0.05. The next step of the analysis will include testing a linear regression model to predict HbA1c 
and logistic regression models to predict ED and inpatient visits. 
Results: Hispanic patients had a trend towards higher frequency of outpatient visits (4.63 vs. 4.19, p=0.1412), SW visits 
(0.22 vs. 0.11, p=0.1408), nutrition visits (0.35 vs. 0.21, p=0.0935), and inpatient admissions (0.26 vs. 0.07, p=0.0878). 
Hispanic patients had significantly more MD visits (3.96 vs. 3.41, p=0.0257) and ED visits (0.44 vs. 0.12, p=0.0048). 
Hispanic patients had higher HbA1c (9.10 vs. 8.41, p=0.0006).  
Conclusions: In a majority non-Hispanic population, there is evidence to suggest that Hispanic patients with T1D have 
worse metabolic control and more frequent ED visits as well as more frequent outpatient MD visits than their non-
Hispanic counterparts.  

Center for Resuscitation Science A validation study of a new cardiac arrest survival score (CASS) to identify in-hospital mortality among post out-of-
hospital cardiac arrest (OHCA) patients 
Objective-To conduct the validation of the novel cardiac arrest survival score for in-hospital mortality among post out-
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of-hospital cardiac arrest  patients at emergency department. 
Background-Out-of-hospital cardiac arrest is associated with high mortality. The CASS was recently described as the 
first tool, which relied only on objective information at first medical contact, for predicting in-hospital mortality after 
out-of-hospital cardiac arrest at emergency department. 
Methods-We performed a retrospective review for OHCA patients admitted at emergency department of Beth Israel 
Deaconess Medical Center from 2007 to 2020, of which 575 patients had complete data for analysis. We used the 
weighted value from previous study, using age greater than 75, unwitnessed arrest, arrest at home, absence of 
bystander CPR, and non-shockable initial rhythm, for CASS calculation. We assessed the receiver operator curve and 
the goodness-of-fit test for CASS predictability. We also stratified CASS into four groups and compared observed versus 
expected outcomes in each group. 
Results-The area under the curve for CASS prediction model was 0.6625. The goodness-of-fit of the model had p-value 
less than 0.0001. Increasing CASS was first associated with greater chance of survival with CASS below 5, and then 
associated with less chance of survival with CASS above 5.  
Conclusions-These results are inconsistent with the original study of the CASS, and CASS model failed to fit the 
population at ED of BIDMC. Further studies need to be conducted for the CASS evaluation.  

Harvard T.H. Chan School of Public 
Health 

Occupational Lead Exposure  and Survival in Amyotrophic Lateral Sclerosis 
Objective:  1) A preliminary analysis for the CReATe ALS Consortium while subject enrollment still going on. It provides 
insights on the distribution of variables in the study population and possible associations in the analysis that requires 
less power. 2) Examine the influence of occupational lead exposure on Amyotrophic lateral sclerosis (ALS) progression.  
Public Health Impact: The project will shed light on the environmental and gene x environmental interactions that 
impact both ALS risk and disease progression. This work will also elucidate an approach for future meaningful use of 
the ‘case-only’ environmental exposure data being collected through the online portal of the National ALS Registry. 
Background:  Lead exposure has long been hypothesized to be a culprit in the development of ALS. Identifying non-
genetic, modifiable risk factors would have important implications for our understanding of the disease and potentially 
for our ability to improve the lives of those with ALS. 
Methods:  We evaluated the relationship of occupational lead exposure to ALS survival in 134 cases from a nationwide 
ALS case registry that included deep phenotyping, intense follow-up, and questionnaires on participants’ occupation 
history. Adult ALS patients diagnosed according to the revised El Escorial criteria were recruited from Rare Diseases 
Clinical Research Consortium (RDCRC) clinical centers in 2015-2018. We converted reported job code to lead exposure 
using a job exposure matrix. We evaluated the relationship of survival to lead exposure using Cox proportional hazard 
analysis, with adjustment for age, sex, and site of symptom onset. 
Results: 134 ALS patients were recruited, of which we observed 30 deaths or permanent assisted ventilation. The 
median survival was 41.3 months (IQR 41.4). Patients that were older or having initial symptom other than limb onset 
had shorter survival time. After adjusting for age, sex, and site of onset, ALS patients having occupation-related lead 
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exposure is associated with an estimated 193% increase in the hazard of death or permanent assisted ventilation 
(HR=2.93, 95%CI 1.13-7.59).  
Conclusions: These results suggest that occupational lead exposure is associated with shorter survival in ALS cases, 
opposing to what was found in previous research.  

Harvard T.H. Chan School of Public 
Health 

Human papillomavirus type distribution in Japanese women: a meta-analysis 
Objective: To determine human papillomavirus (HPV) type distribution in Japanese women. 
Background: In Japan, over 10,000 people are diagnosed with cervical cancer and approximately 3,000 die from this 
cancer annually. Moreover, the mortality rate has been increasing, and a recent survey said that the number of cervical 
cancer deaths has increased by 9.8% over the past decade. Although a nonavalent vaccine is efficacious in preventing 
HPV types 6, 11,16,18, 31, 33, 45, 52 and 58 infection, it has not been approved yet. Additionally, HPV genotype differs 
among different geographic regions. However, HPV data in Japan have not been recently evaluated by meta-analyses.  
Methods: A meta-analysis was conducted, and, to be included in the review, papers needed to measure or focus on 
HPV type distribution in Japanese females with and without intraepithelial neoplasia and cervical cancer. In Medline 
and Embase, peer-reviewed journal papers were included if they were: published between the period of 1995–2020, 
involved studies using type-specific HPV tests (PCR or HPV DNA chip) from Japanese females, Quantitative studies were 
included in order to determine HPV type distribution) with HPV detection including types 16, 18, and at least three 
other type including at least 30 cases for each subgroup classified by pathological or cytologic results. Papers were 
excluded if they focused on Male, Animal, and Other cancers (vagina, vulva, penis, anus, throat, tongue and tonsils 
etc.). Overall type-specific prevalence of various HPV genotypes was estimated, stratified by cervical lesion grade, using 
STAT15.1 software package. 
  

Boston Children's Hospital Iron Overload in pediatric patients with Sickle Cell Disease 
Sickle Cell Disease (SCD) is an inherited hemolytic disorder of red blood cells common in patients of African ancestry. It 
is considered to be among the neglected genetic diseases in the US. SCD is associated with significant morbidity and 
mortality. One of its most feared complications is Iron overload from repeated blood transfusions which are given as 
part of routine therapy. As the human body lacks an active iron excretion mechanism, with time excess Iron gradually 
accumulates with consequent toxicity in the liver, heart and endocrine parenchyma. Monitoring for Iron overload is 
done via MRI scanning of the heart and liver and liver biopsy. Serum Ferritin (SF) levels, is an alternative biomarker that 
can be used to estimate iron status. Data on its use is however inconsistent in this patient subgroup. Particularly 
because it is an acute phase reactant whose levels fluctuate depending on a patient’s inflammatory state.  
To explore this role, we designed a retrospective study using data spanning 20 years from patients with SCD seen at 
Boston Children’s Hospital. Our aims were to develop a clinical model of iron overload in patients with SCD that 
answers the following questions; 1. Can serum ferritin be used as a surrogate for Iron overload in pediatric patients 
with SCD. 2. Can age, number of transfusions, and hemolytic rate predict serum ferritin value 3. At what age should 
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pediatric SCD patients be screened for Iron overload. We plan to perform Longitudinal analysis using SF as a time 
varying event. Statistically analysis is still work in progress.  

 


