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Practice Organization  Project Title and Abstract 

Fenway Institute Association Between Gender-Affirming Surgeries and Mental Health Outcomes 
Objective:  To evaluate associations between gender-affirming surgeries and mental health outcomes, including 
psychological distress, substance use, and suicide risk. 
Background: Requests for gender-affirming surgeries are rapidly increasing among TGD people in the U.S. However, 
recent meta-analyses have demonstrated that the literature on this subject is comprised of only low-quality evidence 
for any type of mental health benefit from gender-affirming surgery. 
Methods: In this study, we performed a secondary analysis of data from the 2015 U.S. Transgender Survey, the largest 
existing dataset containing comprehensive information on the surgical and mental health experiences of TGD people. 
This data set contains respondents from 27,715 TGD adults from 50 U.S. states, Washington, D.C., U.S. territories, and 
U.S. military bases abroad. The exposure group included respondents who endorsed undergoing one or more types of 
gender-affirming surgery at least two years prior to submitting survey responses. The comparison group included 
respondents who endorsed a desire for one or more types of gender-affirming surgery but denied undergoing any 
gender-affirming surgeries. Outcomes included endorsement of past-month severe psychological distress (score of ≥13 
on Kessler Psychological Distress Scale), past-month binge alcohol use, past-year tobacco smoking, and past-year 
suicidal ideation or suicide attempt. We generated survey-weighted multivariable logistic regression models adjusting 
for sociodemographic factors and other types of gender-affirming care experiences. 
Results: Of the 27,715 respondents, 3,559 (12.8%) endorsed undergoing one or more types of gender-affirming surgery 
at least two years prior to submitting survey responses, while 16,401 (59.2%) respondents endorsed a desire to 
undergo one or more types of gender-affirming surgery but denied undergoing any of these. After adjustment for 
sociodemographic factors and exposure to other types of gender-affirming care, undergoing one or more types 
gender-affirming surgery was associated with lower past-month psychological distress (adjusted odds ratio [aOR], 0.58; 
95% CI, 0.50-0.67; P < 0.001), past-year smoking (aOR, 0.65; 95% CI, 0.57-0.75; P < 0.001), and past-year suicidal 
ideation (aOR, 0.56; 95% CI, 0.50-0.64; P < 0.001). 
Conclusions:  This is the first large-scale, controlled study to demonstrate an association between gender-affirming 
surgery and improved mental health outcomes. These results contribute new evidence to support the provision of 
gender-affirming surgical care for TGD people. 

HSPH The quality of life among men with advanced prostate cancer in IRONMAN registry during the COVID-19 pandemic 
During the COVID-19 pandemic, it is estimated that the quality of life (QoL) among advanced cancer patients is 
significantly damaged. In our study, we focused on men with advanced prostate cancer (IRONMAN registry) and 
investigated the changes in their QoL scores during the pandemic. We hypothesized that the pandemic, as well as 
patients’ demographic and diagnostic factors, could influence the QoL scores. For the cross-sectional analysis, in 
independent two-sample t-test, we identified the score of physical functioning was 5.7 points lower among those 
enrolled during the pandemic on average compared to those enrolled before the pandemic (mean score of physical 



 Degree: MPH-45 

 Field of Study: Quantitative Methods                                                 Practicum Project Abstracts 2021 

functioning: before the pandemic: 86.8[84.9 – 88.6] vs. during the pandemic: 81.1[76.7 – 85.4], p=0.0094). Also, in 
multivariate linear regression model for physical functioning, age (effect estimate [95%CI]: -0.418 [-0.649, -0.187]) and 
ethnicity of Hispanic or Latino (effect estimate [95%CI]: -7.96 [-15.8, -0.113]) had significant association with the score. 
However, there was no significant interaction between the registration timing (before or during the pandemic) and 
other explanatory variables. For the longitudinal analysis, though no overall QoL or functional QoL showed significant 
changes in scores, the scores of fatigue, dyspnea, and constipation showed worsening in the mean scores during the 
pandemic. The difference in the impaired QoL scales between the cross-sectional and longitudinal analysis might 
reflect the difference in the pandemic impacts on those enrolled before or during the COVID-19 pandemic or the 
changes in the pandemic impacts on the different QoL scales over time. 

Department of Surgery, The 
Massachusetts General Hospital 

Disparities in Receiving Adjuvant Therapy after Upfront Surgical Resection for Pancreatic Cancer 
Background 
A multimodal approach of surgery and chemotherapy is the mainstay of therapy for resectable pancreatic ductal 
adenocarcinoma (PDAC). However, not all patients receive adjuvant therapy. The aim of this study was to compare 
utilization trends and expected outcomes of surgery with adjuvant therapy compared with surgery alone. 
Methods 
The National Cancer Database was queried for patients diagnosed between 2006-2017 with stage I and II PDAC who 
underwent upfront resection. Multivariable regression was applied to identify factors associated with completion of 
adjuvant therapy.  
Results  
Of the 40,244 patients who met the inclusion criteria, 65.2% completed adjuvant therapy after resection while 34.8% 
were treated with surgery alone. Receipt of adjuvant multimodal therapy increased from 57% in 2006 to 69% in 2017 
(p=0.0001).  
Table 1 presents the adjusted odds ratios for receiving adjuvant therapy following upfront surgery for localized PDAC. 
Non-White race was associated with lower odds of receiving adjuvant therapy, when adjusting for age, comorbidity 
status, stage, readmission after surgery and other variables (Black or African American: OR 0.87, 95% 0.80-0.94; 
Hispanic, Latino or Spanish: OR 0.87, 95% 0.79-0.93, compared to White; p=0.001). Patients who resided in areas with 
the highest income quartile were more likely to complete adjuvant therapy than those from the lowest income quartile 
(OR 1.11, 95% 1.02-1.22; p=0.02) ; and patients who resided in areas with high education attainment were more likely 
to complete adjuvant therapy than those from low education attainment areas (OR 1.29, 95% 1.18-1.41; p=.0001). 
The unadjusted median overall survival (OS) time was 17.8 months for surgery alone and 25.3 months for upfront 
surgery and adjuvant therapy.  
Conclusions 
We found socioeconomic disparities in the utilization of adjuvant therapy in patients who underwent upfront surgical 
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resection for PDAC. Completion of adjuvant therapy was associated with improved OS, highlighting the importance of 
multimodal treatment of PDAC 

Massachusetts General Hospital Medical Device Error Reporting: Analyzing Infusion Pump Reports to Inform Standards Development 
The US Food and Drug Administration (FDA) kicked off their Infusion Pump Improvement Initiative (IPII) in April, 2010. 
This was a large initiative with the goals of creating requirements for infusion pump manufacturers, facilitating device 
improvements, and increasing user awareness. 
This project aimed to use publicly available data from medical device error reports and recalls to assess whether there 
were changes in the rate of reporting and/or recalls following the IPII. A secondary objective was to better understand 
the reporting mechanisms and data availability in order to better inform development of technical systems and 
standards for medical device data logging and interoperability. 

Armstrong Institute for Patient 
Safety and Quality, Johns Hopkins 
Medicine 

Critical care epidemiology, interventions and outcomes during humanitarian missions in resource-limited settings:  A 
review of Médecins Sans Frontières Facilities 
Background: The need for critical care in Low- and Middle-Income Countries (LMIC) and humanitarian settings has not 
been studied comprehensively. Some estimates suggest that the need may be greater than in resource-rich settings. 
We reviewed data from the 3 ICU sites of Médecins Sans Frontières (MSF) in Bujumbura, Burundi, in Kunduz, 
Afghanistan and in Tabarre, Haiti.  
Objective: To develop an understanding of critical care disease epidemiology in LMIC settings, explore the frequency of 
the different types of interventions used in critical care, and identify factors associated with mortality outcome 
Methods: Deidentified data of patients who were admitted between 2014 and 2018 at the three facilities were 
included in the analysis. Stata 14 was used for analysis. We described categorical data using frequency and percentage 
and described numerical data using mean and standard deviation. Differences in distributions were tested using chi2  
and one-way ANOVA. Using intervention, demographic variables, we conducted univariate and multivariate logistic 
regression analyses. 
Results: Out of 4238 patients, 2885 (68.07%) belonged to the 15-49 age group. Females comprised only 21.05% of the 
patient population. Patients with any trauma diagnosis comprised 71.57% of the patient population. Intubation was 
performed in 17.7% of the patients, the proportion was higher in the patients with no trauma diagnosis.  
Discussion: Critical care services are essential components of any health system. With a higher percentage of the 
younger population getting admitted to the ICUs in LMIC and humanitarian settings and in light of the COVID 
pandemic, there is a need to understand the accompanying variation in epidemiology of critical care diseases, 
preventable deaths, and disease severity 
Conclusion: Strengthening critical care services in LMIC and humanitarian settings is essential and are feasible to 
achieve based on our review of MSF experience. 

Beth Israel Deaconess Medical 
Center 

Predicting Length of Stay in the Neonatal Intensive Care Unit with Deep Learning and Chest Radiographs 
Background:   There are limited studies predicting length of stay (LOS) for infants admitted to the neonatal intensive 
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care unit (NICU), despite this metric’s importance for decision making. Recently, artificial intelligence based on deep 
learning has shown the ability to extract predictive information from medical imaging data. Infants admitted to the 
NICU often have many chest radiographs (CXR) taken within the first few days of life, which may hold information 
about their long-term prognosis. We hypothesized that CXRs taken after delivery would contain features predictive of 
LOS and that a deep learning model would be able to extract this information. 
 
Methods:  Radiographic and clinical data were collected from two large academic NICUs from July 2008 to July 2018. 
Images were manually extracted by a fellowship-trained grader and examined to ensure their suitability. From a pool of 
2000 candidate images, the grader determined that 798 CXRs from infants admitted to the NICU met the inclusion 
criteria of suitable quality and timing. A deep neural network (DNN) based on the Densenet121 architecture was 
trained to predict LOS on the basis of a single CXR for each patient. The network minimized mean squared error and 
was trained using the Adam optimizer with a learning rate of 0.0001. A penalized linear regression model using 
gestational age (GA) and birth weight (BW) was fit as a baseline. Performance was assessed using 10-fold cross-
validation. GA and BW for each patient was estimated using ICD-9 and ICD-10 billing codes. 
 
Results: The mean LOS for this cohort of 798 patients was 25.5 days (sd=33.55). Table 1 contains an overview of the 
cohort stratified by GA. The DNN achieved a root mean squared error (RMSE) 26.6 days (95% CI: 24.4 - 28.9) and a 
pearson correlation coefficient between the true and predicted values of 0.62 (95% CI: 0.57 - 0.66). The baseline model 
achieved an RMSE of 26.0 days (95% CI: 24.2 - 27.9) and a correlation of 0.66 (95% CI: 0.62 - 0.69). Incorporating GA 
and BW information into the DNN yielded the most accurate results, achieving an RMSE of 24.9 days (95% CI: 23.0 - 
26.8) and a correlation of 0.67 (95% CI: 0.63 - 0.71).  
 
Conclusions:   We demonstrated the feasibility of predicting LOS using deep learning and CXRs. The model was able to 
make accurate predictions on the basis of a CXR taken in the first few days of life. When GA and BW were added, this 
further increased the accuracy of the deep learning model. 

Beth Israel Deaconess Medical 
Center 

The Determinants of Fasting and Post-Load Non- Esterified Fatty Acids in Older Adults: Cardiovascular Health Study 
Objective:  To produce novel risk factors for higher fasting and post-load serum non-esterified fatty acids levels in older 
adults.  
Background:   Numerous studies have established the clinical significance of serum non-esterified fatty acids (NEFA) 
levels. Higher levels of NEFA have been associated with increased risk of insulin resistance, diabetes, dementia, atrial 
fibrillation, heart failure and hospitalization amongst others. As NEFA continues to gain recognition as a risk factor for 
more disease states and adverse outcomes, it is important to know what the determinants of fasting and post-load 
NEFA levels are in a population. 
Methods:  We used linear multivariable regression models to determine the cross-sectional associations of 
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demographic, anthropometric, dietary, lifestyle characteristics and medication use amongst community dwelling older 
adults and their serum fasting and post-load non-esterified fatty acid concentration (n = 2,144).  
Results: Preliminary results revealed weight, waist circumference and the number of hours spent in the daytime 
sleeping are significantly associated with both fasting and post-load non-esterified fatty acids. Animal fat consumption 
was positively associated with post-load NEFA levels, whereas increased omega-6 fatty acids consumption was 
associated with decreased post-load NEFA levels. Smoking and beta-blocker use led to decreased fasting and post-load 
NEFA levels, whereas moderate alcohol consumption was associated with increased fasting NEFA levels and decreased 
post-load NEFA levels. 
Conclusions:   Our preliminary findings suggest that these characteristics could influence fasting and post-load NEFA 
concentrations, although we interpret the results with caution and await final results before drawing conclusions. 

Institute of Nutrition of Central 
America and Panama (INCAP) 

Neonatal mortality rates in the GBD Central Latin America region, 1990-2019: a secondary analysis of data from the 
Global Burden of Disease Study 2019 
Objective: To examine trends in neonatal mortality rates, causes of death, and the association between other 
development indicators and neonatal mortality in the Global Burden of Disease (GBD) Central Latin America region 
from 1990 to 2019. 
Public Health Impact: Our study constitutes a valuable tool for local policymakers. Besides providing a deeper 
understanding of the change in neonatal mortality in the region by identifying the most important causes of death, our 
assessment suggests mechanisms to attain more equitable gains in neonatal survival in the context of Latin American 
health systems.  
Background: At a global level, neonatal deaths account for almost half of all deaths in children under five years of age. 
Neonatal mortality rates (NMR) are an important indicator of development and a target within the Sustainable 
Development Goals (SDG) framework, reinforcing the need for countries to reduce NMRs to at least 12 deaths per 
1,000 live births by 2030. The burden of disease due to neonatal causes of death is higher in low- and middle-income 
countries, and our main interest is to explore these disparities in the region. 
Methods: Using data from the GBD study 2019, we calculated the change in NMRs from 1990 to 2019 and ranked the 
most important causes of death for each country and for the region. A linear random-effects regression model was 
used to examine the relationship between other SDG indicators and neonatal mortality. 
Results: From 1990 to 2019, NMRs in the region decreased from 18.9/1,000 to 7.5/1,000, for a total percent change 
(TPC) of -60.3%. Venezuela (9.2/1,000) and Costa Rica (5.1/1,000) were the countries with the highest and lowest 
NMRs in 2019, respectively. The largest change during the study period was observed in El Salvador (TPC: -74.8%) and 
the smallest in Venezuela (TPC: -42.5%). Neonatal preterm birth, neonatal sepsis, and neonatal encephalopathy 
remained the most important causes of death in both 1990 and 2019. The largest change in cause-specific mortality 
rates was observed for neural tube defects (-72.6%). A linear random effects regression model yielded that, after 
adjusting for all covariates, the following were associated to NMRs: coverage of modern contraception methods (-0.15; 
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95% CI: -0.19, -0.12; p< 0.001), skilled birth attendance (-0.03; 95% CI: -0.04, -0.01; p< 0.001), adolescent birth rates 
(0.06; 95% CI: 0.03, 0.1; p = 0.001), and health workforce density (-0.42; 95% CI: -0.67, -0.18; p = 0.001). 
Conclusions: Even if all countries from the GBD Central Latin America region have achieved the target on NMRs 
proposed by the SDG framework, it is important to continue prioritizing the improvement of maternal and neonatal 
health services. This is particularly important in the era of the COVID-19 pandemic, due to its potential to widen 
disparities and slow down progress in neonatal health outcomes. Strengthening access to skilled birth attendance, 
reproductive health services, and antenatal care in rural and indigenous populations could lead to greater and more 
sustainable reductions in neonatal mortality over time. 

Harvard T. H. Chan School of Public 
Health 

Is there a relationship between sleep reactivity during early pregnancy and birth outcomes? 
Introduction: Given the high prevalence of insomnia in pregnancy; and that insomnia is associated with adverse 
maternal and new born outcomes, reasoned that identifying women at high risk of developing insomnia may have 
important clinical implications in maternal-fetal medicine.  
Methods: Participants from the Pregnancy Outcomes, Maternal, and Infant Study (PROMIS), Peru were included in this 
study. Participants greater than 18 years, Spanish speaking, and less than 16 weeks gestation were included. Pregnancy 
outcome data, including birth weight (BW) and gestational age(GA), were obtained from medical records. Sleep 
reactivity was assessed using Ford Insomnia Response to Stress Test (FIRST). Multivariable logistic regression was 
employed to examine the association between sleep reactivity, birth weight and gestational age at delivery. The model 
includes covariates of a priori interest on the basis of their hypothesized relationship with antepartum sleep reactivity 
and infant outcomes. 
Results: Analysis was done with 2508 patients comparing FIRST scores with Gestational age at delivery. Compared to 
those without stress-related sleep disturbances, women with sleep disturbances had elevated odds of Preterm births 
with adjusted OR 0.85 (0.51-1.41). However, the adjusted odds ratio for sleep reactivity and birth weight is not 
agreement with our hypothesis.  
Conclusion: Mental health in pregnant women is often ignored, especially in low- and middle-income countries, which 
highlights the need for research in this area of medicine and further exploration of relationship between sleep 
reactivity and birth outcomes 

London Health Sciences Centre, 
Western University 

Does adding an aortic root replacement or sinus repair during arch repair increase postoperative mortality? 
Evidence from the Canadian Thoracic Aortic Collaborative 
Objectives. To examine the effect of adding an aortic root procedure on mortality and morbidity during aortic arch 
repair.  
Methods. A total of 2472 patients underwent aortic arch repair with hypothermic circulatory arrest between 2002 and 
2018 at 12 cardiac centres. Multivariable logistic regressions (MV) and propensity score (PS) with inverse-probability of 
treatment weighting (IPTW) analyses were performed. Results: A total of 1099 (44.5%) patients had additional aortic 
root procedures. Those with aortic root interventions were younger  (P less 0.001) and had less females (23% vs 35%, P  
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less 0.001), less dissection (31% vs 36%, P = 0.004), less urgent cases (35% vs 39%, P = 0.047), more connective tissue 
disease (7% vs 3%, P less 0.001) and less total arch replacements (14% vs 22%, P less 0.001). On adjusted analyses, the 
addition of aortic root procedure was associated with increased mortality (MV: OR 1.41, 95 % CI 1.03-1.92; PS - IPTW: 
risk increased by 3.7%, 95% CI 1.2-6.3%, P = 0.004). Reoperation for bleeding was also increased with the addition of 
aortic root intervention (MV: OR 1.48, 95% 1.10-1.99; PS - IPTW: risk increased by 3.2%, 95% CI 0.8-5.6%, P = 0.009). 
The risks of stroke and dialysis-dependent renal failure were similar. When looking only at non-elective cases, the 
increased risk of mortality was more pronounced (MV: OR 1.60, 95% CI 1.11-2.32, P = 0.013; PS-IPTW: risk increased by 
6.8%, 95% CI 1.7-11.8%, P = 0.008, with number need to harm of 15 patients for 1 additional death).  
Conclusions. Addition of aortic root procedure during aortic arch repair seems to increase postoperative mortality only 
in non-elective cases. 

Channing Division of Network 
Medicine, Brigham and Women’s 
Hospital 

Impact of Age at Menarche on Tumor Gene Expression and Recurrence in Breast Cancer 
Despite the vast epidemiological data linking early menarche to breast cancer risk, little is known regarding the 
mechanisms that guide tumor development in these women. We used data from a subset of female participants (N = 
846) from the Nurses’ Health Study to examine how early menarche ( < 12 y.o.) can alter the molecular, pathological, 
and prognostic features of tumors in breast cancer patients. We profiled transcriptome-wide gene expression in breast 
tumors and matched tumor-adjacent normal tissues using microarrays. Functional enrichment of biological pathways 
associated with age at menarche were performed using Correlation Adjusted Mean Rank. After covariate adjustment, 
cancer hallmark pathways (15 in tumor, 22 in normal-adjacent) were found to be significantly associated with early 
menarche in tumor tissue at an FDR of 0.1, showing upregulation of pathways associated with proliferation, cellular 
stress, and inflammation. Replication using a small subset of TCGA data (n = 83) confirmed these trends. Early 
menarche was associated with a significant increase in PAM50 proliferation score (beta = 0.082, 95 % CI 0.021-0.142, p 
=  0.0085) and risk of recurrence score (beta = 4.81, 95 % CI 1.71-7.92, p = 0.0025). Individual genes from the tumor 
identified from FDR-significant pathways were used to create a gene expression score unique to early menarche using 
LASSO regression. Higher quartiles of our early menarche-associated gene expression score based on 24 genes 
conferred worse 10-year disease-free survival in NHS (n.s.), and more robustly in METABRIC (HR for highest vs. lowest 
score quartile = 1.46, p-trend = 0.019). Overall, early menarche was associated with a more proliferative and aggressive 
molecular phenotype and a higher risk of recurrence in breast cancer. 

Okayama University Concomitant Treatment of Prednisolone in Rheumatoid  Arthritis and Predictive Factors for its Cessation 
Rheumatoid arthritis (RA) is the most prevalent autoimmune disease, carrying a substantial burden for both the 
individual and society. The objectives of the study are 1)to elucidate prednisolone (PSL) status in the current clinical 
setting, 2)to explore the prognostic factors for failure to stop PSL, 3)to evaluate whether biological agents/JAK 
inhibitors would help patients to stop their PSL. Using data from the prospective cohort study for outcomes of 
outpatients with rheumatoid arthritis at Okayama University Hospital (OKRA), we described the characteristics in 
patients with PSL at baseline. Second, we explored prognostic factors for the outcome (cessation of PSL at the one 
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year), building multivariable logistic regression model. We identified models with candidate predictors using a stepwise 
selection algorithm, compared and selected the final model with AICs Finally, we evaluated the effect of biological 
agents/JAK inhibitors on the outcome using multivariable logistic regression analysis to adjust confounders. Out of 340 
RA patients, 37.9% patients used PSL at baseline. PSL users were not limited to patients who started treatment recently 
(IQR for disease duration: 2-15 years), but the doses of PSL were relatively low (IQR: 2.5-5 mg/day). Only 17.9% 
patients successfully stopped PSL at one year. In the final prediction model, patients aged 65 years or older (OR 0.27, 
95%CI 0.09-0.82) and strong positive RF (OR 0.26, 95%CI 0.08-0.84) are negatively associated with cessation of PSL. 
After adjusting age, DAS28-CRP, and RF using multivariable logistic regression analysis, TNF inhibitors are associated 
with cessation of PSL (OR 4.44, 95%CI 1.15-17.19) at one year. 

University of California San 
Francisco 

Risk Factors for Delays to Hospital Admission and Surgical Treatment of Open Tibia Fractures in Tanzania 
Background: Open tibial shaft fractures are common injuries in low- and middle-income countries (LMICs), requiring 
prompt surgical intervention for optimal outcomes. However, few studies have examined delays to surgery for these 
injuries in low-resource settings. 
Methods: This is an unplanned secondary analysis of patients enrolled in a prospective observational study at a tertiary 
referral center in Tanzania from 2015 to 2017. Patients with diaphyseal open tibia fractures were analyzed for risk 
factors for delayed hospital presentation, time from injury to treatment hospital, and time to surgical treatment using 
multivariable models.  
Results: A total of 249 patients met inclusion criteria. Only 12% of patients used an ambulance, 40% were delayed ≥ 2 
hours in first hospital presentation, and 75% experienced an interfacility referral. After adjustment for injury severity, 
having insurance was associated with decreased risk of delayed hospital presentation (OR 0.47, p=0.043). Interfacility 
referrals (+3.52, p=0.043), rural injury location (+14.49 hrs vs urban, p < 0.001), and multifragmentary fractures (+5.92 
hrs vs simple, p=0.014) were associated with slower times to treatment hospital admission. Younger age (+0.82 hrs per 
10 yrs, p=0.026), pre-primary or no education (+5.14 hrs vs college, p=0.013), household size ≥ 8 people (+4.12 hrs vs 
single, p=0.017), and ≥ 8 financial dependents (+5.56 hrs vs single, p=0.016) were associated with delay from hospital 
admission to surgery.   
Conclusions: Prehospital network and socioeconomic characteristics are significantly associated with delays to open 
tibia fracture care in Tanzania. Fewer interfacility referrals and surgical cost-reduction strategies may help to reduce 
delays to open fracture care in LMICs. 

Beth Israel Deaconess Medical 
Center 

Effectiveness of social media in Plastic Surgery: an evaluation of the public’s preferences 
Social media is pervasive in our community today and has grown to have a profound impact in the way the public 
engages in and consumes medical content posted by medical professionals. We sought to evaluate public preferences 
regarding plastic surgery social media content and educational material in order to provide guidance for plastic 
surgeons seeking to enhance their social media presence. In this study, we performed a cross-sectional anonymous, 
crowdsourced survey to assess social media use habits and content preferences in plastic surgery. Several interesting 
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findings were reveals including that females and younger age groups (18-34 years) were more engaged with plastic 
surgery professionals and content on social medial platforms. Furthermore, Instagram and Facebook were the most 
popular platforms. Video and photo posts were preferred overall to text-only posts. Lastly, the most preferred types of 
content were before and after posts, information about recovery process and follow-up visits, and patient testimonials. 
Ultimately, we believe that understanding these patterns of public’s plastic surgery social media content preferences 
will help surgeons optimize their reach and influence on their target audience. We hope that this study will serve as an 
initial step toward more rigorous analyses of social media preferences regarding how the public engages with medical 
content. 

Harvart TH Chan SPH Department 
of Nutrition 

Vision Impairment, Poor Diet, and Food Insecurity among Adults Age 50 and Older in the United States 
Background: Identifying modifiable risk factors is essential to alleviate the increasing prevalence of vision impairment 
(VI).  
Objective: To test the hypotheses that poor diet quality and food insecurity are each associated with greater 
prevalence of both measured and self-reported VI.   
Design: Adults age 50 years and older in the United States National Health and Nutrition Examination Survey (NHANES) 
were studied. To assess diet quality, Healthy Eating Index 2015 scores (HEI-2015) were applied to 24-hour recall dietary 
intakes. Food security (full, marginal, low, or very low) was assessed by survey. Objective presenting VI (PVI) and self-
reported VI (SRVI) were assessed. Separate logistic regression models were constructed with either HEI-2015 quintile 
or food insecurity category as a predictor of PVI or SRVI. Dietary sub-components were also assessed as predictors. 
Models were adjusted for demographic, health behavior, and socioeconomic covariates.  
Results: Participants (N=10078) had a mean age of 63.4 years and HEI-2015 score of 52.5. 89.9% were fully food secure, 
7.2% had PVI, and 20.1% had SRVI. HEI-2015 score in the first quintile (poor diet) was associated with SRVI (adjusted 
odds ratio [aOR]: 1.29; 95% confidence interval [CI]: 1.04-1.61), but not PVI (aOR: 1.13; CI: 0.86-1.49) compared to the 
fifth quintile. Compared to full food security, and adjusting for sociodemographic confounders, those with marginal 
(aOR: 1.31; CI: 0.97-1.76), low (aOR: 1.61; CI: 1.17-2.23), and very low (aOR: 2.71; CI: 1.75, 4.20) food security had 
higher odds of PVI. A similar stepwise pattern of association was seen between food security and SRVI. Fruit intake was 
associated with SRVI, and vegetable intake was associated with both PVI and SRVI.  
Conclusions: In this nationally representative sample of US adults age 50 years and older, worse overall diet quality was 
associated with greater prevalence of SRVI. In a dose-response pattern, increasingly severe food insecurity was 
associated with greater prevalence of both PVI and SRVI. 

Hebrew SeniorLife Comparison of Adding or Switching to Memantine in Dementia Patients Using Cholinesterase Inhibitors on Time to 
Nursing Home Admission 
We conducted a pharmacoepidemiology study using the Medicare database. Our inclusion criteria were people with 
dementia and chronic users of cholinesterase inhibitors (ChEI) (defined as ≥90 days). We compared the combination of 
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ChEI and Memantine against Memantine monotherapy (discontinuing ChEI). We analyzed the two groups on time to 
nursing home admission, mortality, 12 month home days, and adverse effects. 

Massachusetts General Hospital The Halo Effect of Level One Trauma Centers on Downstream Hospital Revenue 
The object of our study was to determine the financial impact of a level one trauma center on downstream hospital 
revenue that was generated by trauma admissions and referrals. Most level one trauma centers are located within 
safety-net hospitals (SNH) which often face significant economic hardship. Due to indigent populations and delayed 
billing from Medicare, trauma centers often one of the first departments to face closure when a hospital is looking to 
cut budgets. 

Chang Gung Memorial Hospital Predicting the onset of sepsis and septic shock using heart rate variability and machine learning algorithms 
Objective:  The goal of this project is to develop a model that predicts the onset of sepsis and septic shock in advance 
using heart rate variability (HRV) features by employing machine learning algorithms.  
Public Health Impact: Sepsis is a costly and fatal disease that accounts for 20% of all global deaths. Predicting the onset 
of septic shock in advance will allow for better resource allocation and improve clinical outcomes. If it is possible to 
predict the onset of septic shock only using HRV features, this may help reduce the global disease burden of sepsis. 
Such predictive models will be especially valuable in resource-limited settings, as implementing an HRV feature 
calculator to existing ECG monitors would be an inexpensive intervention. 
Background:  Alteration in HRV is thought to reflect uncoupling of neural regulation and disruption of interorgan 
communication, which appear to be the underlying pathophysiology in sepsis and septic shock. Several studies have 
attempted to demonstrate the association between HRV features and the risk of developing sepsis, septic shock or 
sepsis mortality. However, machine learning algorithms are rarely used and previous prediction models often included 
other clinical markers that may not be always available. 

University of Illinois at Chicago 
College of Pharmacy 

The Association Between Persistent Poverty and Stage of Breast Cancer Diagnosis: A SEER Study 
This project uses the SEER data resource to analyze differences in the odds of advanced stage breast cancer diagnosis 
based upon the level and duration of poverty in county of residence. The primary analysis will use multivariate logistic 
regression. The outcome is stage of breast cancer diagnosis, which is categorized as non-locally advanced (stage I and 
II) or locally advanced (stage III). The primary exposure is categorized as persistent poverty, current poverty only, and 
no persistent or current poverty. Poverty is measured as more than 20% of residents in a county living below the 
poverty level, using data from the American Community Survey, which is included in SEER. Persistence is determined 
by the county meeting poverty criteria in 2012-2016, the 2010s and the 2000s. Clinically relevant covariates will be 
included in the model, including age, year of diagnosis, and breast cancer subtype. Rural-Urban continuum categories 
and insurance status will also be included. Due to the limitations of insurance status data, the study population will 
only include women 18-64 diagnosed after 2007. Regression models will assess covariates for statistical significance at 
an alpha of 0.05. Available covariates include county-level data on median income, percentage of people living below 



 Degree: MPH-45 

 Field of Study: Quantitative Methods                                                 Practicum Project Abstracts 2021 

the federal poverty level, percentage unemployed, educational attainment, foreign birth, and language isolation. 
Secondary survival analysis and mediation analysis may be considered. 

Boston Medical Center Use of Psychiatric Emergency Services during the Covid-19 Pandemic: Lessons from the Boston BEST Team 
This project involved analysis of weekly aggregate 2019 and 2020 data for the Boston Emergency Services Team (BEST), 
which provides mental health crisis evaluation and treatment across several Boston health systems. This dataset 
captured patient volume in various settings, including emergency department and mobile crisis units. It also specified 
patients’ disposition, i.e. whether they were hospitalized, referred to outpatient care, etc. Through descriptive and 
statistical analysis of volume and disposition trends, we sought to better understand the burden of mental health 
crises before and during the pandemic, and how that burden might differ across health systems and levels of care. 

Population Council Zambia Predictors of Teenage Pregnancy in Zambia Between 2007-2018 
In Zambia, 29% of adolescents aged 10-19 have begun childbearing. Early childbearing has been shown to have 
detrimental social and medical outcomes for adolescents. Using DHS data, we sought to determine predictors of 
teenage pregnancies among teenagers in Zambia between the years of 2007 and 2018.  
This study used data from the 2007, 2014 and 2018 DHS nationally representative survey of adolescents age 15-49. The 
surveys adopted a cross sectional study design which is purely quantitative and were conducted through structured 
interviews. Analyses were conducted with Stata/SE software, and we examined rates of teenage pregnancy based on 
multiple predictors of interest. Chi-square tests and multivariable logistic regression models were employed for 
statistical comparison using a p-value of 0.05 to indicate statistical significance.  
After exclusions, 11,194 adolescents under the age of 19 were included in our analysis, with a 29% prevalence of 
teenage pregnancy.  Teenagers were more likely to become pregnant if they were married, had younger sexual debut, 
had less education, were illiterate, lived in rural areas, or were of the poorest wealth index. On multivariate analysis, 
teenage pregnancy was found to be significantly different given predictors when compared to the reference group, 
with significant effect modification due to marital status.  
Our study shows that there are significant demographic, intrapersonal, and socioeconomic factors that impact rates of 
teenage pregnancy in Zambia over the past 10 years. Understanding these drivers will inform programmatic 
interventions targeting reduction of teenage pregnancies. 

Harvard University T.H. Chan 
School of Public Heal 

Association of Social Determinants, Multimorbidity, and Functional Status with Mortality after Hospitalization for 
Pneumonia 
Kmeans cluster analysis was performed in older adults hospitalized with pneumonia using social deprivation score 
(range: 0-5), activities of daily living (ADL, range: 0-7), instrumental activities of daily living (IADL, range: 0-7), physical 
limitation score (range: 0-7), and Gagne comorbidity index (range: 0-24). Four groups were identified: 1) Group A: 
physically limited and non-disabled group with limited social support; 2) Group B: multimorbid but functional group 
with social support; 3) Group C: multimorbid and disabled group with social support; 4) Group D: multimorbid and 
disabled group with limited social support. Kaplan-Meir method estimated that 6-month mortality was highest in 
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Group D followed by Groups C, B, and A. 6-month restricted mean survival time (RMST) was 166.4 days (95% CI: 156.1-
176.6) for Group A, 156.9 days (95% CI: 140.8-173.1) for Group B, 145.2 days (95% CI: 126.6-163.8) for Group C, and 
125.9 days (95% CI: 107.7-144.1) for Group D. The incidence rate of death for each group was 1.84, 3.40, 6.94, and 
10.04 per 100 person-months, respectively. Multivariable Cox proportional hazard regression assessed the risk of 6-
month mortality by group, after adjusting for sex, age, and CURB-65. The hazards of 6-month mortality for Group B, C, 
and D relative to Group A were 2.07 (95% CI: 0.70-6.13), 3.14 (95% CI: 1.17-8.42), and 4.38 (95% CI: 1.73-11.04) times 
higher, respectively. Kmeans cluster analysis revealed that older adults hospitalized with pneumonia may have 
differing degrees of social burden, physical and cognitive capabilities, and comorbidities. Multimorbidity and 
disabilities were implicated in higher risk of 6-month mortality, and the presence or absence of social burden may 
intensify or mitigate this risk. 

Harvard T.H. Chan School of Public 
Health 

Health system performance and its variation in diabetes management among health regional service areas in  
Thailand: a cross-sectional study 
Background: Diabetes mellitus is one of the major public health concerns in Thailand. However, there is limited 
evidence on Thai health system performance in diabetes management. We aim to investigate the proportions of 
participants with diabetes in each care cascade step (“screened”, “diagnosed/aware”, “treated”, “monitored”, and 
“controlled”) and assess the variations of the care cascade indicators among health regional service areas and 
individual-level characteristics in Thailand. 
Methods: We will use data from the Thai national representative big database, “43 Folders”. The sample of 500,000 
participants will be women and men aged ≥ 20 years in all provinces of Thailand. Diabetes will be defined as a fasting 
plasma glucose (FPG) ≥ 126 mg/dL, receiving any antidiabetic therapy, or having a record of diabetes in the database. 
The care cascade–constructed among those with diabetes–consisted of the proportion who (i) have a prior history of 
testing for high FPG (“screened”), (ii) have a record of diagnosed diabetes (“diagnosed/aware”), (iii) receive 
antidiabetic therapy or have current follow up for diabetes (“treated”), (iv) receive current fundus and foot 
examinations (“monitored”), and (v) have a recent FPG < 170 mg/dL (“controlled”). The care cascade will be 
disaggregated by regional service areas, rural-urban location, age, sex, type of health insurance, BMI level, education, 
and family history of diabetes.  
Conclusions: We hypothesize that Thai health system performance in diabetes management will have high proportions 
of unscreened, uncontrolled, and unmonitored diabetes cases, and there will be variations of diabetes care cascade 
indicators among health regional service areas and socioeconomic characteristics. 

Brown School of Public Health Comprehensive Care for Joint Replacement (CJR bundle) and the Area Deprivation Index (ADI): Are patients from 
more disadvantaged neighborhoods more likely to exceed target cost of care? 
BACKGROUND AND SIGNIFICANCE:  
Bundled payments have received increased attention in public health literature in recent years. Two of the most 
common inpatient surgical procedures are total hip arthroplasty and total knee arthroplasty.1 In 2016, the Centers for 
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Medicare and Medicaid Services (CMS) introduced the Comprehensive Care for Joint Replacement (CJR) bundled 
payment model with the aim of reducing cost for the aforementioned procedures. Unlike prior types of bundled 
payments, CJR is mandatory for hospitals in which it was implemented. Additionally, pre-set quality metrics must be 
met in order to receive savings if spending is below the set CJR amount.1 Since 2016, a few studies have found a lower 
cost associated with CJR1,2 with comparable or improved 3–6 and reductions in discharge to skilled nursing 
facilities.3,7 Furthermore, a few studies found no differences in patient selection before and after mandatory joint 
replacement bundle implementation.8–10 
Despite a set hospital-adjusted CJR payment amount, there are times when this cost is exceeded. Using CMS data, one 
study found several non-modifiable and modifiable risk factors that led to increased costs for total joint arthroplasty. 
Factors associated with increased cost include age, diabetes with complications, pre-operative anemia, ASA score ≥3 
and Charlson Comorbidity Index ≥3.11 Several additional studies found higher costs associated with oncology joint 
replacement patients.12,13 Similarly, studies have found increased hospital costs for hip fracture patients14 and 
patients with a history of valvular heart disease, alcohol use disorder, diabetes, obesity, anemia,15 and low baseline 
Veterans RAND 12-item health survey (VR-12) scores.16 A significant increase in post-acute care costs have been 
reported for patients with a history of neurological conditions (Parkinson's and seizures), malignancy, hypertension, 
depression, and hypothyroidism.17  
Although there is literature studying the impact of pre-existing conditions on likelihood of exceeding CJR cost of care, 
there is scant literature focusing on the impact of social determinants of health (SDoH), such as social, socioeconomic, 
and neighborhood-level factors, on likelihood of exceeding CJR cost of care. One study of 151 Illinois hospitals found 
Medicaid/uninsured more likely to experience extended length of stay (< 2 days) and non-home discharge.18 Similarly, 
a study looking at the role of psychological stress and social support found a correlation between higher psychological 
stress and lower social support and increased length of stay.19 Another study found not being married, not having a 
partner, and non-Caucasian status to be significantly associated with exceeding target cost. However, to the best of our 
knowledge, there does not exist at study looking at the impact of aggregated neighborhood-level disadvantage and 
likelihood of exceeding CJR hospital target cost of care. The Area Deprivation Index (ADI), created by aggregating 17 
United States Census factors, has previously been utilized to characterize neighborhood-level disadvantage and 
correlated with individual patient outcomes and data.20–24 In our study, we will be using the ADI as a proxy for 
neighborhood-level disadvantage and correlating ADI to likelihood of exceeding CJR hospital target cost of care. 
AIMS:  
Aim 1: Characterize the neighborhood level disadvantage of patients who exceed CJR hospital target cost of care using 
the ADI.  
Aim 2: Identify patient characteristics that increase likelihood to exceeded CJR hospital target cost of care 
 
METHODS AND PROCEDURES: 
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Population: Medicare Master Beneficiary Summary File (MBSF), MedPAR, and Residential Housing File (RHF) databases 
will be queried to identity patients who underwent joint replacement under the Comprehensive Care for Joint 
Replacement (CJR) bundle between January 1, 2016 and December 31, 2018. Pertinent clinical data such as age, sex, 
ethnicity, and co-existing medical conditions will be queried in order to later control for any potential confounders in 
our analysis.  
ADI: Reported 9-digit Zip Codes will be used to match patients to their Area Deprivation Index (ADI) state decile and 
national percentile score. Each patient’s clinical data will then be linked to their ADI score. ADI scores will subsequently 
be used as a proxy for neighborhood disadvantage. We will stratify patients by ADI percentile score by grouping 
patients into a more disadvantaged and less disadvantaged group ensuring equal distribution in each of the groups 
(50% more and 50% less disadvantaged) according to published methodology. Additionally, we will also group patients 
into ADI percentile decile groups for the purposes of sub-analysis similar to prior studies. We will then compare the 
outcome of exceeding CJR target cost of care by ADI status. Together, this information may help identify patients who 
may be at high risk for exceeding CJR target cost of care.  
Data Analysis: Chi-squared, t-test, and nonparametric tests will be done to compare differences between ADI groups 
and multivariate regression analyses done to characterize the impact of neighborhood disadvantage (using ADI) on 
exceeding CJR target cost of care.  
Endpoints: The primary endpoint of interest is exceeding CJR target cost-of-care. 

Harvard T.H. Chan School of Public 
Health 

Racial Disparities in Induction Immunosuppression Use Among Heart Transplant Recipients in the United States 
Background: Black heart transplant recipients have higher rates of acute rejection, graft failure, and mortality 
compared to non-Blacks. Induction immunosuppression in the immediate peri-transplant period may lower the risk of 
acute rejection among high-risk patients, including Black transplant recipients. However, it is not known whether the 
odds of receiving this treatment are different across races. 
Objective: To evaluate whether there are disparities in prescribing induction immunosuppression following heart 
transplants among Black patients compared to other races. 
Methods:  We conducted a cross-sectional study of U.S. adults in the Scientific Registry of Transplant Recipients who 
received their first heart transplant in 2008 - 2018. We used mixed-effects logistic regression to compare the odds of 
receiving induction immunosuppression agents (IL-2 receptor antagonists, polyclonal anti-lymphocyte antibodies, and 
CD52 monoclonal antibody) across different races. 
Results: 
Among 23,935 adult heart transplant recipients, 5,160 (21.6%) were Black, including 2,797 (54.2%) who received 
induction immunosuppression, and 18,775 (78.4%) were non-Black, including 9,499 (50.6%) who received induction 
immunosuppression. After accounting for demographic and clinical characteristics and treatment center, Black race 
was associated with 27% higher odds (Odds Ratio=1.27, 95% CI 1.16-1.39) of induction immunosuppression use 
compared to other races. Similar results were observed when race was further stratified.  
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Conclusions: As a high-risk group, it may be good news that in our study, Black heart transplant recipients were more 
likely to receive induction immunosuppression than recipients of other races. However, further research on post-
transplant survival following the use of induction immunosuppression among Black patients is needed to formulate 
treatment guidelines. 

the National Institute for 
Environmental Studies (NIES), 
Japan 

Association between Socioeconomic Status and Autism Spectrum Disorder 
Background: Over the past decade, the prevalence of autism spectrum disorders (ASD) has increased substantially, and 
many environmental risk factors other than heritability for ASD are identified. However, the association between 
socioeconomic status (SES) and ASD is not consistent in the previous studies; most of the studies in the united states 
showed a positive correlation between SES and ASD, whereas other studies in Asia and some studies in Europe showed 
no association or the opposite one. Aims: To identify the association between SES and ASD in Japan Environment and 
Children’s Study (JECS). Methods: We used the data set from JECS that include all the information of the participants 
until the age of 3. JECS is a birth cohort observational study launched in 2011 with participants of 100,000 mother-child 
pairs residing in 15 regions throughout Japan. We assessed the association between family SES and the diagnosis of 
ASD of the children by the logistic regression model. To screen and select the variables included in the model, we used 
purposeful selection. Results: We could not find any statistical difference in the odds of diagnosis of ASD between low 
and high-SES families. Conclusion: In the cohort of JECS, which almost represented the Japanese population, we could 
not find any association between SES and ASD. This is consistent with other results in previous studies conducted in 
Asia.  The positive correlation between SES and ASD found in the united states could be due to the confirmation bias. 

Harvard Medical School Identifying “resistors” of Tuberculosis in case contacts  in a prospective cohort study in Lima, Peru 
Background and Objective. A proportion of people are “TB infection resistors” as they remain uninfected despite ample 
exposure to Mycobacterium tuberculosis (MTB). We developed a prediction model to identify TB resistors using 
sociodemographic and clinical data from a cohort of TB patients and their household contacts.  
Methods.  Between 2009 and 2012, we recruited 4,500 pulmonary TB patients and their 14,044 household contacts in 
Lima, Peru.  We assessed twenty-nine variables that are potential predictors of TB infection based on a prior 
knowledge using a logistic regression model and a backward stepwise model selection algorithm. We then assessed the 
predictive probability of the model to identify household contacts who remained TST negative 12 months after a 
significant household exposure.  
Results.  After excluding household contacts with a previous history of TB disease or self-reported TST positivity in the 
past, we analyzed data on 8,635 household contacts of 2694 microbiologically confirmed index TB patients by 
developing a model to predict TST positivity by 12 months of follow-up. The final model included 13 statistically 
significant predictors with a C-statistic of 0.919. We then used this model to identify 71 household contacts who had 
predictive probability of 0.85 of becoming infected but who remained TST negative at 12-month follow-up. 
Conclusion.  Using a prediction model, we were able to identify TB-exposed individuals who were likely to become MTb 
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infected but who escaped that fate.  In future work, we plan to conduct a genome wide association study to identify  
potential genetic determinants of TB “resistor” status.  
The Relative Importance of Clinical and Socio-demographic prognostic factor in Advanced Oropharyngeal Cancer 
The Relative Importance of Clinical and Socio-demographic variables in Advanced Oropharyngeal Cancer Prognosis 
Objective:  To identify the relative importance of prognostic factors of advanced oropharyngeal cancer, including socio-
demographic, clinical, and pathological variables. Public Health Impact: From a predictive survival model perspective, 
this analysis could provide information about prognostic factor priority at the population level after oropharyngeal 
cancer treatment. Background: Despite advancing treatment methods, late-stage oropharyngeal cancer only has about 
40~53% 5-year survival. Identifying important prognostic factors is crucial for both healthcare provider and patients. 
Clinical and pathological prognostic factors have been vastly researched in previous survival analysis on oropharyngeal 
cancer, while lesser attention was focused on socio-demographic factors. In this study, we attend to assess the relative 
importance of variables in predicting overall survival among patients with advanced oropharyngeal cancer using a 
variable importance approach. Methods:  Oropharyngeal cancer patient data was extracted from the Surveillance, 
Epidemiology, and End Results (SEER) database, with inclusion criteria: 1. stage III or IV, 2. Squamous cell carcinoma 
only 3. diagnosis year 2010-2015 (limits cancer staging to the AJCC 7th edition). Prognostic variables of interests are 
age, sex, ethnicity, marital status, AJCC 7th staging and TNM stages, and treatment methods including surgery, 
radiotherapy, or chemotherapy. The primary target outcome is overall survival of advanced oropharyngeal cancer since 
diagnosis, whether being treated or not. The variable importance was calculated by using permutation method in the 
Cox proportion hazards method, with a training set for model training and test set for final variable importance ranking 
by loss in concordance (C-index). 
Results:  A total of 1777 oropharyngeal cancer was who met the inclusion criteria was extracted from the SEER 
database. Out of these, 219 was excluded due to missing variables. In the Cox model with the full set of variables, the 
top 3 most important variables are radiation therapy status, T stage, and marital status. In the Cox model with socio-
demographic variables only, the top 3 variables are marital status, age, and race. In the Cox model with clinical 
variables only, the top 3 variables are T staging, radiotherapy status, and chemotherapy status. Conclusions:    
The Cox proportion hazards variable importance approach using variable permutation and ranking by loss of C-index 
can provide insights to important prognostic factors of advanced oropharyngeal cancer patients. However, this 
approach has the limitation that it treats categorical variable the same as continuous or dummy variables, which 
cannot reflect some significant factors such as black races among all races. Future plan may be applying random 
survival forest as the variable importance approach to better deal with categorical variables. 

Massachusetts General Hospital Risk Factors for COVID-19 Infection in Patients with Multiple Sclerosis: A Nested Case-Control Study 
Background: Risk factors for COVID-19 infection among people with multiple sclerosis (PwMS) remain unconfirmed. 
While demographic, socioeconomic, and clinical risk factors have been identified among the general population, a 
broad assessment of risk factors for COVID-19 infection among PwMS is lacking. 
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 Methods: A survey assessing COVID-19 exposure was distributed online via the iConquerMS platform from 12/18/2020 
to 02/10/2021, reaching 46 states of the US. We conducted a retrospective nested case-control study of PwMS who 
self-reported testing positive for COVID-19 versus testing negative/untested to assess demographic, socioeconomic, 
and clinical risk factors. 
 Results: Of 611 PwMS, 47 (7.7%) self-reported a positive COVID-19 test. In exploratory univariate analyses, DMT use 
(odds ratio 2.10, 95% confidence interval 0.75-5.39) and employment outside the home (2.79, 1.42-5.41) increased risk 
of COVID-19 infection, while older age (0.97, 0.95-0.99), increased disability (0.81, 0.69-0.94), and progressive disease 
(0.42, 0.19-0.86) each decreased risk (p-value < 0.2). No risk factor remained statistically significant in the multivariate 
model. Seven COVID-19 positive PwMS were admitted to the hospital, of whom 2 required intensive care. Forty-three 
(92%) experienced common COVID-19 symptoms, and twenty-three (49%) reported concurrent neurological 
symptoms. 
Conclusion: The prevalence of COVID-19 infection approximated the US population’s prevalence. We did not find 
independent risk factors for COVID-19 infection versus no infection among PwMS in the US. 

Massachusetts General Hospital, 
Harvard Medical School, Boston, 
Massachusetts, USA 

Distribution of Dermatologists in Bangladesh 
Objective:  To identify the factors associated with the presence of a dermatologist 
Public Health Impact: The maldistribution of dermatologists has been studied in other countries, including the United 
States and Brazil, which is associated with patient outcomes for diseases. Therefore, in order to develop strategies and 
effective policies to offset this shortage, we need to better understand the characteristics and patterns observed in the 
dermatologist workforce. 
Background:   Shortage of human resources for health (HRH) has been one of the major challenges faced by the health 
system and has reached a critical stage in three (Bangladesh, Myanmar, and Bhutan) South-East Asia Region countries 
with < 23 health workers (doctors, nurses, and midwives) per 10,000 population, limiting access to health services. This 
is especially challenging in specialized specialties, such as dermatology. 
Methods:  The service provision assessment (SPA) is a cross-sectional health facility survey conducted by the 
Demographic and Health Survey (DHS) program, funded by the United States Agency for International Development 
(USAID). A full explanation of the survey methods and questionnaires is available online. The 2017 Bangladesh SPA was 
included, which is a nationally representative stratified randomized sample of health facilities. Inclusion criteria were i) 
most recent SPA survey conducted after 2012 and ii) facilities queried about dermatologists working at the health 
facility.   
Each facility assessment was based on a standardized inventory questionnaire developed by the DHS that was 
implemented by trained interviewers during site visits. The dermatologist was considered “available” if the interviewer 
marked it in the junior or senior consultant (skin & VD) space. Analysis including Direct Cyclic Graph (DAG) informed 
multivariate logistic regression for determinants of presence of a dermatologist was performed in R. 
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Results: The analysis included 1,600 health facilities. Dermatologist was available at 0.4% of sites overall, including at 
district hospitals (29%), private hospitals (63%) and Upzila health complex (7.4%). Dermatologists were present mostly 
in urban areas (91%) and located in wealthier administrative divisions. 
When adjusted for location, the mean percentage of the population in the lowest quintile of wealth index of the health 
facility’s administrative division, patient type,  privately owned sites (AOR 7.42, 95%CI 4.0-14.12, p < 0.001) had higher 
odds of presence of dermatologist compared to government-owned. Additionally, sites located in urban areas (AOR 
19.86, 95%CI 7.93-60.47, p < 0.001) had a higher odds of having dermatologists compared to rural areas. Furthermore, 
as the mean percentage of population in the lowest quintile of wealth index of the site’s administrative division 
increases, the odds of having a dermatologist decrease by 0.7 (95%CI 0.90 – 0.97, p < 0.001). 
Conclusions:   Dermatologists are more likely to be located at privately owned hospitals in urban areas and wealthy 
administrative divisions. Limitations to the study include the inability to differentiate among a medical dermatologist, 
dermatologic surgeon, and cosmetic dermatologist. We were also not able to differentiate between full-time and part-
time dermatologists. Although we can find associations with the density of dermatologists, we cannot establish 
causality. 

Division of Cardiology, Brigham and 
Womens' Hospital 

Neural Network-based Prediction for Left Ventricular Dysfunction using Electrocardiograms 
Objective:  We aim to predict patients with left ventricular dysfunction using neural networks based on ECG in the real-
world data of electronic health records, considering the potential impact of patients’ characteristics and abnormal ECG 
features.  
Public Health Impact: Heart failure is getting more common in the aging society. The early detection of heart failure 
would lead to mitigate the disease burden and prolong the patients’ healthy lifespan without overt symptoms.  
Background: Attia et al reported that the machine learning model showed high accuracy of predicting 
echocardiographic left ventricular dysfunction based on ECG features. However, this did not consider the potential 
impact of patients’ backgrounds such as age, sex, race, and abnormal ECG findings such as atrial fibrillation, which 
strongly correlate reduced heart function, and the external validity of the generated model.  
Methods:  This is a retrospective case-control study based on the data from Brigham and Women’s Hospital for the 
training dataset and data from Massachusetts General Hospital, UCSF Hospital, Keio University Hospital for the external 
validation test dataset. Study population is patients aged≥18 years with ECG and echocardiography within 1 month 
period. The important variables are age, sex, race/ethnicity, comorbidities at baseline (DM/HTN/DL/smoke 
status/other heart diseases), abnormal ECG features(AF/CLBBB/PM rhythm). The outcome variables will be left 
ventricular ejection fraction (continuous) and its dichotomized one (the threshold is ≤35%). The data analysis will be 
performed by Python 3.8.0. 
Results: First, we’ll generate neural network models that are trained to detect ECGs with atrial fibrillation, complete 
left bundle brunch block, and pacemaker rhythm and report their accuracies. After eliminating ECG with abnormal 
features using the models, we’ll create another neural network model that predicts the probability of having left 
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ventricular ejection fraction ≤ 35% based on ECGs. Using the generated model, we’ll stratify the dataset based on 
patients’ age, sex, and race, and report accuracies (sensitivity, specificity, and area under the curve) of predicting the 
disease in each strata. 
Conclusions: After diminishing the factors that are associated with reduced left ventricular function, a neural network 
model can/cannot detect patients with reduced left ventricular function with high accuracy. 

Brigham and Women's Hospital Association of Wildfire Burden with Chronic Lower Respiratory Disease Mortality 
Chronic lower respiratory diseases, including chronic obstructive pulmonary disease (COPD) and asthma, have been 
among the top 10 leading causes of death in the United States for at least the last 20 years(1). Worldwide, COPD is the 
4th leading cause of death and is expected to become the 3rd leading cause of death by the end of 2020(2).  
 
The link between PM and morbidity and mortality related to chronic lower respiratory diseases has been well 
established(3, 4). In general, the source of PM has been attributed to combustion of gasoline, coal, and natural gas. 
However, due at least in part to climate change, wildland fires have been increasing  in severity and are the source of 
more than a third of the PM in the atmosphere, causing a degradation of air qualn many parts of the US.  Accordingly, 
there has been growing interest in studying the health effects of wildfires on chronic lower respiratory diseases(6). 
There has been compelling evidence linking wildfires to exacerbations of chronic lower respiratory diseases(7), but the 
effect of recurrent wildfires on mortality due to respiratory diseases has not been established. 
 
We examined the differences in mortality due to chronic lower respiratory diseases between states with the highest 
and lowest burden of wildfires from 2002 to 2017 using publicly available data from the Center for Disease Control 
(CDC)(8), National Center for Health Statistics (NCHS)(9), and National Interagency Fire Center (NIFC)(10). We 
hypothesized that states with greater longterm wildfire burden would have higher mortality. 

 


