
Course Descriptions - ID Epi Concentration 

 

Course 
Number Course Title Frequency  Credits 

EPI255 

Epidemiology of HIV, Part 1: Etiology, natural history and transmission  

This course is designed to introduce students to the epidemiology of HIV infection. It is designed for those students 
with a keen interest in both HIV/AIDS and epidemiologic methods. This course will survey state-of-the-art 
knowledge of the epidemiology of HIV infection and will emphasize epidemiologic principles and methods; 
including studies of the etiology of AIDS, estimation of the incidence and prevalence of HIV and AIDS, natural 
history and survival. The use of appropriate study designs and potential sources of bias will be discussed, with a 
focus on observational designs. This course will provide the student with experience in the critical review of 
epidemiologic studies in this area. 

Every other 
Spring 

2.5 

EPI256 

Epidemiology of HIV, Part 2: Design and conduct of therapeutic and prevention interventions   

This course is designed to introduce students to the design and conduct of HIV therapeutic and prevention 
interventions. It is designed for those students with a keen interest in both HIV/AIDS and epidemiologic methods. 
This course will survey state-of-the-art knowledge of the epidemiology of HIV infection and will emphasize 
epidemiologic principles and methods including the design and conduct of ethical HIV intervention trials. The use of 
appropriate study designs and potential sources of bias will be discussed. This course will provide the student with 
experience in the development of a research proposal. 

Every other 
Spring 

2.5 

EPI260 

Mathematical Modeling of Infectious Disease  

This course will cover selected topics and techniques in the use of dynamical models to study the transmission 
dynamics of infectious diseases. Class sessions will primarily consist of lectures and demonstrations of modeling 
techniques. Techniques will include design and construction of appropriate differential equation models, equilibrium 
and stability analysis, parameter estimation from epidemiological data, determination and interpretation of the basic 
reprodutive number of an infection, techniques for sensitivity analysis, and critique of model assumptions. Specific 
topics will include the use of age-seroprevalence data, the effects of population heterogeneity on transmission, 
stochastic models and the use of models for pathogens with multiple strains. This course is designed for students 
with a basic understanding of mathematical modeling concepts who want to develop models for their own work. 
Course Note: Previous course in calculus is required 

Every other 
Spring 

2.5 

EPI501 

Dynamics of Infectious Diseases 

This course covers the basic concepts of infectious disease dynamics within human populations. Focus will be on 
transmission of infectious agents and the effect of biological, ecological, social, political, economic forces on the 
spread of infections. We will emphasize the impact of vaccination programs and other interventions. The dynamics 
of host-parasite interaction are illustrated using basic mathematical modeling techniques. Course Activities: Written 
homework assignments and final exam. Previous coursework in epidemiology helpful. 

Every Fall 2.5 

BIO287 
Public Health Surveillance 

Surveillance is an important component of public health. Its function is to detect and monitor disease incidence and 

Every other 
Spring 

2.5 



it has three components: to collect data, to analyze it, and to report the results. This course considers all three 
aspects with particular emphasis on the analysis of surveillance data. We shall consider both the more traditional 
surveillance systems, where data collection and reporting are done at a relatively leisurely pace, and systems that 
provide for immediate feedback and thus are designed to detect biological terrorism and other situations where 
rapid response is desirable. We shall study both passive and active surveillance systems. Statistical techniques 
covered include time series, clustering methods, and other geo-temporal techniques. 

BIO516 

Inferential Methods in Infectious Diseases 

This course will focus on statistical and inferential methods for analyzing infectious disease data. These methods 
are a complement to more traditional deterministic modeling techniques. Topics discussed include time series 
methods, Markov chain Monte Carlo (MCMC) methods for the estimation of severity measures, statistical 
approaches to the estimation of the reproductive number, estimation of important epidemiological intervals, and the 
estimation of vaccine efficacy. We will introduce the statistical/analytical tools needed for each problem and then 
work through several real data examples. Classes will consist of lectures and lab time to learn how to implement 
the methods discussed using R. This course will introduce students to the latest methods in use, as well as expose 
areas where further research is warranted. 

Every 
Spring 

2.5 

EPI502 Biology and Epidemiology of Antibiotic Resistance 
Every other 
Spring 

2.5 

EPI519 

Evolutionary Epidemiology of Infectious Diseases 

Like all living things, pathogens have evolved by natural selection. The application of evolutionary principles to 
infectious disease epidemiology is crucial to such diverse subjects as outbreak analysis, the understanding of how 
different genomic combinations of virulence and drug resistance determinants emerge, and how selection acts to 
produce successful pathogens that balance the costs and benefits of virulence and transmission. The goal of this 
course is to introduce basic evolutionary concepts, highlighting the importance of transmission to the fitness as 
illustrated by comparisons of the adaptive process among different sorts of pathogenic microorganisms. Students 
will also learn the basics of phylogenetic sequence analysis for the study of outbreaks and transmission, and the 
construction of simple mathematical models that probe the adaptive process. 

Every Fall 2.5 

EPI520 

Current Topics in Evolutionary Epidemiology of Infectious Disease 

This course will consider the application evolutionary analyses to current important and unsolved problems in 
infectious disease. Building on the concepts covered in Evolutionary Epidemiology of Infectious Disease , the goal 
will be to learn how to apply those concepts in a research setting. The students will be introduced to a set of three 
case studies, chosen to represent a range of evolutionary principles, and then asked to form into small `research 
groupsA? to devise a framework which could be used to address the problems illustrated by the case study. The 
topics have been chosen to illustrate both modeling and experimental frameworks, and address a range of 
important issues in public health. Course Prerequisites: EPI 519 required 

Every 
Spring 

2.5 

GHP534 

Introduction to Spatial Methods for Public Health 

This is an introductory level course in the conceptual and analytic tools used to understand how spatial 
distributions of exposure impact on processes and patterns of disease. It covers methods that allow: (i) 

Every 
Spring 

2.5 



examination of patterns of health and disease in place and time, (ii) application of geospatial technologies and 
methods for epidemiology, (iii) analysis of time-space relations, (iv) identification of clusters and diffusion of 
disease, and (v) study of geographical epidemiology of selected infectious and noninfectious diseases. Course 
Activities: Assigned readings must be read in advance of class. Students will help summarize and lead discussions 
on several papers; complete a term project. Course Note: Although there are no prerequisites for this course, 
students are highly encouraged to take one of the workshops on ArcGis offered by the Center for Geographical 
Analysis (CGA) - http://www.gis.harvard.edu. 

GHP539 

Social, Political and Economic Dimensions of Infectious Disease in Developing Countries 

The course develops knowledge, skills and values to analyze the social, political and economic determinants and 
outcomes of selected infectious diseases of importance in developing countries. Speakers include both 
practitioners and scholars in the field. Students work in small groups to research and present illustrative and 
important case studies which highlight the importance of context in formulating effective and feasible interventions 
for prevention and control. Analytic frameworks are developed to provide future guidance in dealing with these and 
other infectious diseases in low-resource settings. The course assumes a basic understanding of the disease 
specific epidemiology. 

Every Fall 2.5 

ID271 

Advanced Regression for Environmental Epidemiology 

This course covers applied advanced regression analysis. Its focus is on relaxing classical assumptions in 
regression analysis to better match what epidemiological data really looks like. Specifically, the course will cover 
nonlinear exposure-response relationships and repeated measure designs, including non-parametric and semi-
parametric smoothing techniques, generalized additive models, and time series models. In addition to the 
theoretical material, students will apply these techniques using R to actual datasets including modeling the effects 
of environmental exposures on health outcomes. These techniques also are widely applicable to problems in 
infectious disease, psychiatric, nutritional, occupational, and cancer epidemiology. Course Activities: Lectures and 
structured workshops in the instructional computer facility. Course Note: Basic biostatistics and a course in 
regression analysis recommended. 

Every 
Spring 

2.5 

IID201 

Ecology, epidemiology, and control of important parasitic diseases of developing areas 

Provides an introduction to ecological and epidemiological concepts basic to the control of infectious agents. 
Considers important parasitic diseases of particular significance in the developing areas of the world. 
Epidemiological principles of vector-associated diseases are elucidated through study of entities such as malaria 
and schistosomiasis. Course Note: Background in biology required; knowledge of pathogenesis of infectious 
diseases desirable. 

Every Fall 2.5 

IID208 

Immunology of infectious diseases 

Covers in detail the interactions of pathogens with the host immune system, including innate and protective 
responses and those immune responses that are deleterious. Lecture topics include: overview of immune 
responses; response of mucosal-secretory immune system to pathogens; innate immunity the collectins , innate 
immunity Th2 PAMPs ; pathogen regulation of host immune responses; pathogen evasion of immune effector 
mechanisms; polarization of CD4+ T helper cell subsets and relationship to disease outcome; resistance to HIV; 
HIV and co-infection with other pathogens; mechanisms of immunopathogenesis; and development of vaccines. 

Every other 
Spring 

5.0 



Pathogens covered in detail include: HIV, cholera, TB, staph/strep, toxoplasma, intestinal protozoa, malaria, 
helminths. Course Activities: Each lecture requires reading several relevant papers and completion of a problem 
set. Course Note: Course in immunology required; enrollment limited to 35 students; signature of instructor 
required. 

IID228 Combatting infectious diseases in the developing world 
Every other 
Spring 

2.5 

IID232 

Vector-borne and Zoonotic infectious Disease  

The course will focus on vector-borne and zoonotic infectious diseases of public health importance. The course will 
cover epidemiology, epizoology, clinical manifestations, pathogenesis, diagnosis, treatment, transmission, medical 
entomology, prevention, and control of diseases of particular import in resource-poor areas. Focus areas will 
include dengue, yellow fever, other arboviruses, rabies, plague, bartonellosis, borreliosis, typhus and other 
rickettsial infections, malaria, leishmaniasis, Chagas', African trypanosomiasis, filariasis, and will introduce students 
to medical entomology and the importance of zoonotic reservoirs. Course activities include lectures, case and field 
studies, lab practica, and readings. Evaluation will be based on an examination and class participation. 

Every 
Summer  

2.5 

IID233 

Transmission of Infectious Disease 

The course will focus on infectious diseases of public health importance that are transmitted through water and 
food. The course will cover modes of transmission, epidemiology, clinical manifestations, pathogenesis, diagnosis, 
treatment, prevention, and control of diseases of particular import in resource-poor areas. Focus areas will include 
intestinal viruses (including enteroviruses, rotavirus, caliciviruses, hepatitis viruses), intestinal bacterial pathogens 
(including shigella, salmonella, typhoid, cholera, enterotoxigenic E. coli), intestinal protozoa (including amebiasis, 
giardiasis, cryptospordiosis, cyclosporiasis), intestinal helminths (ascariasis, hookworm, trichuriasis, 
strongyloidiasis), dracunculiasis, larva migrans, taeniasis, cysticercosis, echinococcosis, liver flukes, lung flukes, 
and schistosomiasis. Focus areas will include disease prevention strategies, public health treatment strategies 
including oral rehydration, and effects of globalization, urbanization, and climate change. Course activities include 
lectures, case and field studies, lab practica, readings. Evaluation will be based on examination and class 
participation. 

Every 
Summer 

2.5 

BIO249  

Bayesian statistics in biostatistics 

General principles of the Bayesian approach, prior distributions, hierarchial models and modeling techniques, 
approximate inference, Markov chain Monte Carlo methods, model assessment and comparison. Bayesian 
approaches to GLMMs, multiple testing, nonparametrics, clinical trials, survival analysis. 

Every Fall 5.0 

BIO512 

Intro Comp Bio & Bioinfomtcs 

Basic problems, technology platforms, algorithms and data analysis approaches in computational biology. 
Algorithms covered include dynamic programming, hidden Markov model, Gibbs sampler, clustering and 
classification methods. This course is targeted at students with some statistics and computer programming 
background who have an interest in exploring genomic data analysis and algorithm development as a potential 
future direction. 

 

  



BIO513 

Advanced Computational Biology & Bioinformatics 

Students will explore current topics in computational biology in a seminar format with a focus on interpretation of 
`omics data. They will develop skills necessary for independent research using computational biology. 

Every Fall  5.0 

BIO519 

Math Modeling of Cancer 

The course will introduce the seminal mathematical models of cancer and will discuss both deterministic and 
probabilistic approaches. The course is focused on methodology; some limited theory will be covered. 
Computational techniques are now a standard research tool in mathematical modeling and as a result, there will be 
extensive discussion of computation. Students are expected to be familiar with a programming language such as 
Fortran, Matlab, C, C++, or equivalent. 

Every 
Spring 

 
2.5 

EH223  

Advanced respiratory physiology 

This course will cover in depth three major aspects of pulmonary physiology. At the level of structure, lung 
mechanics in health and disease will be described, along with pulmonary function tests and their interpretation. At 
the level of function, gas exchange with blood will be emphasized, with quantitative emphases on the distributions 
of ventilation and perfusion. The control of breathing will be explored, with an emphasis on dyspnea and the role of 
chemical drive and its modulation. Special topics may include, amoung other themes, aerosol transport and 
deposition, host defense and the inflammatory response, and airway hyperactivity in asthma. 

Every Fall  5.0 

EH253  

Ventilation and indoor air quality 

Offered Alternate Odd Years This course covers the ventilation systems used to protect industrial workers and to 
provide healthy indoor air quality in buildings. Course Activities: Lectures, class discussion, problem-solving 
assignments, hands-on activities. 

Every 
other 
Spring 

 
2.5 

EH256 

Introduction to aerobiology 

This course emphasizes the pathways from reservoirs for biological-source disease agents to the ultimate 
response. Characteristics of the organism and their associated disease agents, biological and physical factors 
affecting aerosol formation, dispersion and decay, exposure factors, dose response data, and mechanisms of the 
disease processes are included, as are approaches for investigation, research design and risk assessment. 
Course Activities: Lectures, discussions, quizzes and a research paper. 

Every Fall 2.5 

EH278  

Human health and global environmental change 

Human activity has changed the atmosphere and altered terrestrial and marine ecosystems on a global scale for 
the first time in history. Evidence is mounting that these changes may already be having serious effects on human 
health, and there is growing concern that in coming decades the effects could be catastrophic. This course will 
examine in detail climate change and biodiversity loss as two primary examples of global environmental change 
and their human health dimensions. The challenges of addressing global environmental problems from a public 
policy and communications standpoint will also be explored. A multi-disciplinary faculty will provide an integrated 
assessment of these issues. The course will be open to all students at Harvard University, but preference will be 
given to students from HSPH, HMS, and KSG, as well as to Environmental Science Public Policy majors in the 
Faculty of Arts and Sciences. 

Every 
Spring 

2.5/5.0 



ENG-
SCI 103  

Spatial analysis of environmental and social systems (taught at FAS in Cambridge) 
Every 
Spring 

2.5 

EPI518 

Infections and Cancer 

The purpose of this course is to provide a general introduction to the issues central to evaluating the role of 
infections in the etiology of human malignancy. We will review the epidemiologic evidence for an infectious etiology 
of the major human infection-associated malignancies, as well as review design strategies and methodological 
approaches for the investigation of infection-related malignancies. Specifically, this course will emphasize 
molecular methods that can be used in population-based studies, using specific investigations of infection and 
cancer as practical examples. The class will be conducted as a mixture of lecture and discussion. 

Every Fall 2.5 

GHP253  

Human ecology 

Provides a broad overview of the human ecosystem as it emerges out of, but as different from, pre-human ecology. 
Topics are selected from biosphere processes, population interaction, agricultural systems, adaptation evolution 
and ecology of disease, ecological politics, and evolution. Also considers the role of knowledge and conscious 
planning as an aspect of human ecology and examines the approaches toward the solution of ecological problems. 
Course Note: Basic knowledge of biology recommended. 

Every Fall 2.5 

ID217 Nutrition and Global Health (formerly NUT 210, Nutritional Problems of Less-Developed Countries) 
Every 
other 
Spring 

 
2.5 

ID262  

Introduction to the practice of international health 

What is the definition of global health What are its historic roots and modern manifestations What are the major 
contemporary issues and debates on policies and practices These questions are introduced in this introductory 
course that defines the scope of the field, highlights contemporary issues, and reviews selected case studies of 
global health policies and practices. An examination of world health and development sets the stage for 
subsequent sessions including: burden of disease; primary health care; the global fund for HIV/AIDS, malaria, and 
tuberculosis; the emergence of chronic diseases; the pharmaceutical industry; the role of NGOs and their impact 
on policy; and disaster management in an interconnected world. Case studies are used throughout course and 
participants will address critical elements in program implementation. 

Every Fall 2.5 

IID202  

Tuberculosis: the host, the organism, and the global threat 

This is a comprehensive survey course on tuberculosis featuring lectures by some of the leading authorities in the 
field. The first half of the course focuses on population issues (TB epidemiology in the US and the world), 
transmission, modeling, and programmatic issues (the essentials of good TB control both here and in high burden 
countries). The second month deals more with the biomedical aspects of TB, immunology, genetics, diagnosis, 
decision analysis, and treatment, again, both here and abroad. There is a field trip to the Massachusetts State 
Laboratory. Because of involvement of several of the faculty, special attention is paid to the global problem of 
multidrug resistant TB, and the work of Partners in Health, an NGO associated with the medical school. During the 
second month, medical students join the SPH students for an elective course involving patient interviews at the 
state TB hospital. They present these cases and related topics in class during the second month. SPH students 

Every 
Spring 

 
2.5 



are evaluated on the basis of class participation and one or more presentations on relevant TB topics of interest. 
The course ends on or near World TB Day, with optional TB-related activities in the Boston area. Course Note: 
This course is intended for students interested in any aspect of tuberculosis, biological, programmatic, international 
health, and epidemiologic. Some knowledge of immunology and molecular biology is desirable, but not required. 

IID204  Survey of immunology  
Every 
other 
Spring 

1.25 

IID206  

Bio & Ctrl Insect Vctrs Hmn D 

The course will provide an introduction to the biology, genetics and control of insect vectors of infectious diseases 
that are relevant for Public Health. The focus will be on the mosquito vectors of human malaria, however students 
will study other vector-borne diseases including African Trypanosomiasis, Dengue and Yellow Fever. The course 
will address the major biological components shaping vectorial capacity: vector/parasite interactions; immunity; 
host seeking behavior, reproduction; chemoreception. The role of symbionts and microbiota in insect physiology 
and disease transmission will also be discussed. Strengths and limitations of current control strategies based on 
the use of insecticides (bednets and sprays), traps, larvicidal compounds, biological agents and environmental 
strategies will be discussed, as well as novel strategies based on genetically modified organisms and 
paratransgenic control (bacteria/fungi). Students will also learn current methods for functional and comparative 
genomics of principal disease vectors. 

Every 
Summer  

 
2.5 

IID216  

Cellular and molecular biology of parasites 

This course covers aspects of biochemistry, cell and molecular biology of protozoan parasites of humans including: 
malaria, toxoplasma, leishmania trypanosomes, amoebea and giardia. Will include critical readings and in-depth 
discussions on comparative mechanisms of pathogenesis; unique parasite biochemistry and organelles; strategies/ 
molecular basis for host immune invasion; bioinformatics approaches to molecular pathogenesis. Course Note: 
Suitable courses in biochemistry and genetics of microbiology required. 

Every 
other 
Spring 

2.5 

IID 231 Introduction to computational genomics for infectious disease (taught on MIT campus) Every Fall 5.0 

RDS280  

Decision analysis for health and medical practices 

This course is designed to introduce the student to the methods and growing range of applications of decision 
analysis and cost-effectiveness analysis in health technology assessment, medical and public health decision 
making, and health resource allocation. The objectives of the course are: (1) to provide a basic technical 
understanding of the methods used, (2) to give the student an appreciation of the practical problems in applying 
these methods to the evaluation of clinical interventions and public health policies, and (3) to give the student an 
appreciation of the uses and limitations of these methods in decision making at the individual, organizational, and 
policy level both in developed and developing countries. Course Note: Introductory economics is recommended but 
not required. Course Prerequisites: ID538 or BIO200 or BIO201 or BIO202&203 or BIO206&207 or BIO206&208 or 
BIO206&209 (all courses may be taken concurrently) 

Every Fall 
 
2.5 

                                                                                                                                                                                 



https://coursecatalog.harvard.edu/icb/icb.do             https://new-sis-app-proxy.sph.harvard.edu:9010/prod/bwckschd.p_disp_dyn_sched 

https://coursecatalog.harvard.edu/icb/icb.do

