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Education 
 

2016  Ph.D.     Epidemiology     University of Louisville 

    Specialization: Genetic Epidemiology  

 Biostatistics minor  

 

2010  M.A.   Educational & Developmental Psychology   University of Louisville 

    Physiological Psychology minor                             

 

2000  B.S. Computer Science      Morehead State University  

 

 

Summary 

 

My skill set is most effectively applied to solving problems with research, mathematics, epidemiology, 

biostatistics, data management (e.g., data warehousing, relational databases, data cleaning), data 

analysis (e.g., parametric modeling, nonparametric modeling, performance metrics, business intelligence), 

simulations (e.g., algorithm optimization, risk analysis, sensitivity analysis, predictive modeling).  

 

I implement the aforementioned skill set using SAS, R, PL/SQL Developer, SQL Server, MySQL, 

Python, QlikView, Perl, JMP, Access and Excel (VBA). 

 

 

Research and Clinical Interests 
 

Psychiatric Pharmacogenomics, Cancer Epidemiology, Genetic Epidemiology, Aging Immunology, 

Tumor Immunology, Childhood Cancer, Maternal & Child Health. 
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Professional Employment Experience 
 

 

2016-present  Analytics Consultant     Humana, Inc. 

 

Work with team to maintain current version of a dynamic claims-based 

provider attribution algorithm which incorporates member and provider 

attributes such as geographical distance, provider specialty and a variety 

of proprietary business rules in order to establish value-based member-

provider (PCP) assignments.  

 

Developed and implemented a method to examine the financial impact 

(i.e., claims spend, premiums spend, MER) of a provider attribution 

algorithm among members whose PCP was determined by self-selection, 

Humana assignment (i.e., proprietary business rules), claims-based 

assignment. 

 

Worked with team to complete a Six-Sigma Green Belt project which 

examined root causes of inaccurate member-provider assignments. 

Deliverable to leadership included recommending people, processes and 

technology to improve member/provider experience with business 

impacts being accurate panel lists and related STARS quality data & 

rewards and improved relationships/trust with participating PCPs. 

 

Developed and maintain a fuzzy matching algorithm using SAS 

functions SPEDIS, SOUNDEX, CONTAINS, COMPARE, COMPGED, 

PRXPARSE, PRXMATCH to evaluate the concordance between 

member-PCP relationships across two databases. Automated said project 

with Microsoft Access.  

 

Developing a prescriber attribution model which quantifies the effect of 

incorporating pharmacy claims into provider attribution models which do 

not utilize said data. Developed conditional logic which allows members 

to be attributed to a prescribing provider when no other claims (e.g., 

AWV, E&M) are available.  

 

Developed a novel metric for use in the calculation of continuity of care 

among member-provider networks. The equation takes into account 

within-provider prescribing behavior that can lead to drug-drug 

interactions as well as between-provider prescribing behavior that can 

lead to additional drug-drug interactions. 

 

Developed an annotated training manual for future Attribution Analytics 

associates. 

 

Developing a PCP Treating model using graph theory and social network 

analysis and an advanced personalized member model. 

 

 

 

 



2012–2016  Biostatistician      Assurex Health, Inc. 

    

Using a priori biological knowledge and preselected SNPs within a finite 

set of xenobiotic metabolizing and transport genes, assist in the 

development of clinical decision support algorithms which classify and 

predict pharmacokinetic and pharmacodynamic response to a panel of 

commonly prescribed psychotropic and analgesic medications by 

reducing the dimensionality inherent to permutations and combinations 

of drug-drug, drug-gene, and gene-gene interactions. 

 

Conduct cross-validation analyses of results obtained from previous in-

house clinical trials. 

Head of using a systematic and methodological approach to data 

imputation in order to account for the differential effect of subject (i.e., 

treated vs control) attrition in the above mentioned clinical trials. 

 

Following testing for clinical, methodological, and statistical 

heterogeneity, merge data from in-house clinical trials of similar design 

to derive pooled effect sizes, which in turn are used to inform sample 

size calculation for future trials. 

 

Conducted a current (as of Dec 2012) meta-analysis of the published 

literature reporting upon the effect of the -759C/T HTR2C transition on 

antipsychotic-induced weight-gain (AIWG), stratified by drug-

experienced versus drug-naive subjects. Random-effects models were 

employed to account for heterogeneity among study designs. Publication 

bias was examined via funnel plots and Egger’s regression. 

 

Lead biostatistician of a recently launched large-scale (projected N = 

1350), treatment-resistant depression (TRD), randomized, controlled trial 

examining the clinical utility and clinical validity of a multigenic 

combinatorial phenotype method for selecting genetically-concordant 

antidepressant medications. 

 

Executed sensitivity analyses for TRD RCT solving for sample size, 

alpha, and power in order to provide study sponsor with information to 

guide strategic decision making with respect to overall study recruitment. 

 

Using the CRF implemented in the above TRD RCT as guidance, created 

a data schema to standardize and accommodate all previous/ongoing 

clinical trial data. Developed a clinical database/data warehouse 

thereafter using MySQL to store standardized data. 

 

Co-developed a novel data reduction method which facilitates pairwise 

comparisons across single enzyme phenotypes and a composite (5 

enzyme) phenotype. 

 

Head of creation and management of clinical trials dossier. 

 

Co-developed a methodology to evaluate the performance of several 

versions of the same clinical decision support algorithm via simulation. 



Head of automation and statistical analyses of simulations using SAS & 

R. 

 

Co-developed the methodology to calculate company-wide sales metrics 

based upon physician ordering patterns. Independently created a SAS 

program to automate monthly and quarterly calculations.  

 

Co-developed the methodology to calculate 13 KPIs for the Medical 

Affairs/Clinical Development department within the company. 

Independently created a SAS program to automate monthly and quarterly 

calculations. 

 

 
 

2010-present   Assistant Professor  Jefferson Community & Technical College 

 

Full-time professor of three psychology courses at the Carrollton, KY 

extension campus.  

 

Courses taught: PSY110 (General Psychology), PSY223 (Developmental 

Psychology), PSY230 (Psychological Aspects of Aging, Dying, Death, & 

Bereavement. 

 

Direct undergraduate students in the stepwise process of curating 

academic literature from various databases in order to construct annotated 

bibliographies, which in turn are employed in the development of a term 

paper of publishable quality; assist students in the interpretation of 

academic literature; develop and deploy psychology courses on 

Blackboard; deliver fifteen lectures per course per semester. 

 

 

 

Research Experience 
 

2014 Project Manager, School of Public Health and Information Sciences, Department 

of Epidemiology and Population Health, University of Louisville. 

Supervisor: Frank D. Groves, M.D., M.P.H. 

 

Conducted a secondary analysis of a multistage, nationally-

representative probabilistic sample of NHANES I/NHEFS linked 

databases examining the role of hematological parameters on 

subsequent development of cardiovascular disease and cancer. 

Kaplan-Meier curves were constructed to estimate differential 

survival among sample population, stratified by each 

hematological parameter. Cox proportional hazards regression 

analyses were employed derive hazard ratios associated with each 

parameter, stratified by gender and ethnicity. 
 

 

 



2013 Project Manager, School of Public Health and Information Sciences, Department 

of Epidemiology and Population Health, University of Louisville. 

Supervisor: Kira Taylor, Ph.D., M.S. 

 

Completed and submitted manuscript proposal for a candidate gene 

study examining genetic variation in the PI3k/Akt/mTOR pathway 

and subsequent development of pathological left ventricular 

hypertrophy in Jackson Heart Study population. Bayesian network 

analysis (BNA) was employed using R software to curate a concise 

set of genes within the signaling pathway. Validity and robustness 

of BNA was ascertained using likelihood ratio tests and 

bootstrapping for cross-validation. Multi-factor dimensionality 

reduction (MDR) was employed to finalize a set of tagging SNPs 

from selected genes for statistical modeling to reduce the effect of 

multiple testing. Principal components analysis was employed to 

reduce multicollinearity among covariates in final logistic 

regression model. 

 

 
2013 Project Manager, School of Public Health and Information Sciences, Department 

of Epidemiology and Population Health, University of Louisville. 

Supervisor: Elizabeth O’Brien, Ph.D. 

 

Conducted an exploratory simulation to model the dependency of 

genetic expression on genetic variants within PI3K/Akt/mTOR 

signaling pathway to augment the above candidate gene study. 

Using a priori biological knowledge, dynamic Bayesian network 

analysis was employed using R and Markov chain Monte Carlo 

and Python software to account for time-varying probabilistic 

modeling of RNA expression. Normalized mutual information 

(MI) between genetic variants and gene expression was calculated 

to derive statistical models with greatest maximum likelihood. Chi-

square tests were then applied to test statistical significance of the 

final set of MIs.  
 

 

2012  Project Collaborator, School of Public Health and Information Sciences, 

Department of Epidemiology and Population Health, University of Louisville. 

Supervisor: Rudolph Parrish, Ph.D. 

  

Collaborated on secondary data analysis to explore age-period and site-

related effects of air pollution and passive smoking on the development 

of wheezing in two cohorts of children. T-tests were employed to 

quantify differential demographic characteristics with continuous 

outcomes and chi-squared tests were employed to examine differential 

demographic characteristics with categorical outcomes. Generalized 

estimating equations were employed to model categorical time-

dependent repeated measures and to test for the effect of site on symptom 



development. QIC criterion was used to evaluate model selection. 

 

 

2012  Project Manager, School of Public Health and Information Sciences, Department 

of Epidemiology and Population Health, University of Louisville. 

Supervisor: Frank D. Groves, M.D., M.P.H. 

 

Employed MedlineR (a library of literature mining alogorithms in R), 

PubMatrix, and Bitola to mine academic databases to curate a 

comprehensive literature on tumor immunology. Methodological 

algorithms were developed and articles were scored and sorted by 

scientific strength using SAS Enterprise Miner. A formal literature 

review was produced to update the field on emerging concepts and 

techniques.  

 

 

2011  Project Collaborator, School of Public Health and Information Sciences, 

Department of Epidemiology and Population Health, University of Louisville. 

Supervisor: John Myers, Ph.D. 

 

Evaluated the performance of two novel bioassays for the detection of 

bovine paratuberculosis by employing ROC/AUC analysis. Sensitivity 

and specificity for each test were calculated, followed by the statistical 

comparison of each AUC. Estimates and standard errors from each test 

were utilized to derive a difference score. Difference scores and standard 

error of the combined tests were then used to calculate z-scores for each 

respective test.  Z-scores were used to obtain p-values to test the null 

hypothesis that the tests exhibited similar performance. 

 

 

2011 Project Manager, School of Public Health and Information Sciences, Department 

of Epidemiology and Population Health, University of Louisville. 

Supervisor: Frank D. Groves, M.D., M.P.H.,  

  

Employed MedlineR, PubMatrix, Bitola, and CoPub to mine academic 

databases to curate a comprehensive literature focused on the association 

between iron deficiency/iron overload and subsequent development of 

cancer. Using Python, natural language processing was further applied to 

published abstracts to extract novel associations between the explanatory 

variables and outcome. Methodological algorithms were developed and 

articles were scored and sorted by scientific strength using SAS 

Enterprise Miner. A formal literature review was then produced to update 

the field on emerging concepts and techniques.  

 

 

2011 Project Manager, School of Public Health and Information Sciences, Department 

of Epidemiology and Population Health, University of Louisville. 

Supervisor: Susan Muldoon, Ph.D. 

  

Following a comprehensive Medline literature review, designed and 

conducted a meta-analysis using SAS software to examine the 



association between dietary iron excess and subsequent development of 

Alzheimer’s Disease. A weighting variable was created to account for 

strength of study methodology and statistical analysis. Studies were 

scored and sorted by employing SAS Enterprise Miner. Effect estimates 

were derived by applying additivity of chi-squared statistics, creating a 

composite chi-squared test statistic for all studies using study as the 

effect. Covariates were then added to the model.  
 

 

2010-2011 Project Manager, School of Public Health and Information Sciences, Department 

of Epidemiology and Population Health, University of Louisville. 

Supervisor: Carlton Hornung, Ph.D. 

 

Following a comprehensive Medline literature review, designed and 

conducted a meta-analysis using SAS examining the association between 

maternal NIDDM and congenital heart defects in neonates. A weighting 

variable was created to account for strength of study methodology and 

statistical analysis. Studies were scored and sorted by employing SAS 

Enterprise Miner. Effect estimates were derived by applying additivity of 

chi-squared statistics, creating a composite chi-squared test statistic for 

all studies using study as the effect. Covariates were then added to the 

model and forest plots were constructed to visually depict study effect. 

 

 

2009-2010 Project Manager, Health Behavior Change Research Program, Department of 

Psychological and Brain Sciences, University of Louisville. 

Supervisor: Barbara A. Stetson, Ph.D.  

 

Secondary data analysis of 65 adults with Type 1 diabetes examining 

personal history of hypoglycemia and hypoglycemia-associated 

cognitions and their associations with physical activity. ANOVA tests 

were employed to examine the association between participant 

questionnaire responses and outcome. Self-reported scores on the 

Exercise Benefits/Barriers Scale (EBBS) were associated with the 

Stanford Usual Activity Questionnaire (SUAQ) [R
2 
= 0.87, F = 3.99, df = 

1,42 p = 0.042]. Entry of a 2
nd

 block with the item “disliking sensations 

of physical activity” yielded no significant change in R
2
. Entry of a 2

nd
 

block item “difficulty distinguishing sensations of physical activity from 

low blood glucose” significantly increased R
2
 for SUAQ vigorous 

activity (p=0.049) and marginally increased R
2
 for SUAQ moderate 

activity (p=0.052). Noteworthy in this study was that less than 1/3 of all 

participants reported receiving physical activity instructions from their 

health care provider. 

 

 

 

 

 

 

 

 



2009-2010 Research Coordinator and Project Manager for multi-site study examining 

psychological predictors for exercise initiation among adults with Type 2 

diabetes following a diabetes self-management education program. 

Supervisor: Jason Bonner, Ph.D. 

  

General Role: In-field data collection of survey data, participant 

recruitment, database and supplies management, participant tracking, 

collaboration on statistical analyses, and expediting data summaries to 

lead investigator.  

 

Statistical role: employing ANCOVA to determine if the means of each of 

the outcome variables in the study were equal across levels of salient 

predictor variables, controlling for other covariates. Employing 

hierarchical cluster analysis to the Health Action Process Approach model 

to examine the effects of germane covariates). 

 

 

Statistical Consultation 

 

2012   Statistical consultant 

 

Assisted in an exploratory factor analysis of a 26-item quality of life 

survey for a population of adults with type 2 diabetes. Factors were 

extracted using principal components analysis with varimax rotation and 

a scree plot was developed. KMO test was employed to verify sampling 

adequacy (KMO = .93). Three questionnaire components emerged which 

had eigenvalues above Kaiser’s criterion of 1 and in combination 

explained 55.46% of the variance. 

 

Client: Theresa Jackson, Ph.D. in Nursing, Marshall University 

 

2011  Statistical consultant  

 

Co-developed project methodology and headed statistical testing of a 

secondary data analysis examining the association between genetic 

variation in BRCA1/BRCA2 and response to letrozole in cohort of 

patients with ovarian cancer. This gene-drug interaction project tested the 

hypothesis that early-stage ovarian cancer patients with BRCA1/BRCA2 

mutations would be more responsive to therapy. T-tests were employed 

to quantify differential demographic characteristics with continuous 

outcomes and chi-squared tests were employed to examine differential 

demographic characteristics with categorical outcomes. MANOVA was 

employed to model differences in treatment response and stage of 

ovarian cancer as a function of BRCA1/BRCA2 carrier status (i.e., 

homozygous, carrier, null). MANOVA was followed with discriminant 

function analysis to obtain the relative contribution of genetic variation 

to treatment response and stage of cancer. 

 

Client: R. Brad Baker, D.O. OB-GYN, University of Kentucky 

 

 



Publications 
 

2015 Altar CA, Carhart JM, Allen JD, Hall-Flavin D, Winner JG, Dechairo BM. 

Clinical Utility of combinatorial pharmacogenomics-guided antidepressant 

therapy: evidence from three clinical studies. Mol Neuropsychiat, 2015 

 

2015  Winner JG, Carhart JM, Altar CA, Goldfarb S Lavezzari G, Parsons KK, 

Marshak AG, Garavaglia A, Dechario BM. Combinatorial pharmacogenomic 

guidance for psychiatric medications reduces overall pharmacy costs in a 1 year 

prospective evaluation. Curr Med Res Opin,  

 

2015 Altar CA, Carhart JM, Allen JD, Hall-Flavin DK, DeChairo BM, Winner JG. 

Clinical validity: combinatorial pharmacogenomics predicts antidepressant 

responses and healthcare utilizations better than single gene phenotypes. The 

Pharmacogenomics Journal, 2015.  

 

 

2013 Hall-Flavin DK, Winner JG, Allen JD, Carhart JM, Proctor B, Snyder KA, 

Drews MS, Eisterhold LL, Geske J, Mrazek DA. Utility of integrated 

pharmacogenomics testing to support the treatment of major depressive disorder 

in a psychiatric outpatient setting. Pharmacogenetics & Genomics, 2013;23(10): 

535-548. 

 

2013 Winner JG, Carhart JM, Altar CA, Allen JD, Dechairo BM. A prospective, 

randomized, double-blind study assessing the clinical impact of integrated 

pharmacogenomics testing for major depressive disorder. Discovery Medicine, 

2013;16(89): 219-227. 

 

2011  Stetson, B., Bonner, J. Carhart, J. (2011). Psychological predictors of self-

reported physical activity initiation in type 2 diabetes patients following diabetes 

self-management education. Annals of Behavioral Medicine, 41, S243. 

 

Poster Presentations 

 

2013 Winner, J., Carhart, JM., Allen, J., Dechario, B. Psychiatric pharmacogenomic 

decision support: metal analysis of prospective studies shows improved 

antidepressant efficacy and predicted outcomes. CINP: Pharmacogenomics and 

Personalized Medicine in Psychiatry. 

 

2013 Mrazek, D., Altar, CA., Allen, J., Carhart, JM. Combinatorial 

pharmacogenomics testing improves prediction of antidepressant responses and 

health utilizations compared to single gene testing. American Psychiatric 

Association. 

2013 Hall-Flavin, D., Winner, J., Allen, J., Carhart, JM. Translational 

pharmacogenomics: physician use and satisfaction with an integrated, multi-gene 

psychiatric pharmacogenomics test and interpretive report. American Psychiatric 

Assocation. 

 

2011 Carhart, J., Stetson, B., Mokshagundam S. (April, 2011). Hypoglycemia 

Experience and Barrier Associations with Physical Activity in Type 1 Diabetes. 



Rapid Communication Presentation at the 32
nd

 Annual Meeting of the Society of 

the Behavioral Medicine, Washington DC. 
 

 

Professional Recognition 

 

2012 Nominated as JCTC faculty for Kentuckiana Metroversity Adult Learner 

Award. 

 

 

 

Volunteer and Community Service Experiences 

 
 

2016   Little Loomhouse’s Friendly Fenley Cemetery Cleanup 

Cleaned above cemetery of detritus with fellow members of Humana’s 

Clinical Analytics Attribution team  

 

2011-present  Carroll County School System  Volunteer/Worker 

Designed and conducted physics demonstrations for grades K-3 for 

outdoor classroom 

 

2007-2009  American Cancer Society  Volunteer/Worker 

    Co-organized relay for life fundraiser within a rural community setting 

 

2008-2009  American Diabetes Association  Volunteer/Worker 

    Co-organized fund raising bicycle ride within a rural community setting 

 

2008   Kentucky Humane Society  Volunteer/Worker 

    Conducted measures to curb feral cat population expansion 

 

2005   Habitat for Humanity   Volunteer/Worker 

    Participated in a home rebuild post-flooding within a rural community 

 

 


