COST-EFFECTIVENESS AND COST-BENEFIT ANALYSIS, HS 422F

Syllabus – Spring 2005 (Updated March 6, 2005) – Golding 101

Prof. Donald S. Shepard

Heller School Room G19, E-mail: shepard@brandeis.edu, Tel: 1-781-736-3975

Web: http://www.sihp.brandeis.edu/shepard

Executive assistant: Clare Hurley, churley@Brandeis.edu, Tel: 1-781-736-3983, Heller Room G17

Teaching assistant: Jyothi Thrivikraman, jthrivik@brandeis.edu

Additional course assistant: Marwa Farag, marwa@brandeis.edu

Schedule: Spring, Block II, Thursdays 6:00 pm to 9:00 pm beginning March 10, 2005

Note: No class on April 28, 2005

Dates: 3/10, 3/17, 3/31, 4/7, 4/14, 4/21, and 5/5

Overall Objective: This module addresses the application of the techniques of cost-effectiveness and cost-benefit analysis to evaluate a variety of programs, both in the US and in developing countries.  Both theoretical foundations and applications of these techniques in economic appraisal will be presented. These techniques are critical for researchers and policy makers in many sectors.   For example, health policy makers in both industrialized and developing countries use it to help plan health services, evaluate new technologies, programs, and procedures, or design health insurance benefits.  Also, policy makers and non-government organizations can use the technique to allocate resources and evaluate programs in many sectors including conservation, women's education, and economic development.  The module uses interactive discussions and computer exercises where students will learn to perform cost-benefit and cost-effectiveness analyses and apply the techniques to a problem of their choice.  This course is appropriate for both Ph.D. and master's students in the MBA, MA and MSc programs.

Approach: Real world, relevant examples of cost-benefit and cost-effectiveness analyses, drawn from both the United States and developing countries, will be used to reinforce the lectures.  To reinforce the techniques, students will be asked to solve a written, pass-fail computer exercise using Excel approximately each week.  Topics will include minimizing costs, estimating disease burden, and considering alternative crops. Exercises will be discussed in optional lab sections followed by class discussion.  A list of optional readings follows at the end of this syllabus. 

Evaluation: Students will be evaluated primarily (80% weight) on a written paper and secondarily on completion of approximately 5 homework exercises (20% weight). The written paper will require students to apply methods of cost-effectiveness or cost-benefit analysis to a problem or question of the student’s choice.  The analysis should be based on real data where available, but may use assumptions, based insofar as possible, on experience or plausible judgments, where actual data are not available.  The paper may be set in either the United States or another country, and may be based on any sector of interest to the student.  Students should generally work in pairs on the paper, but may work individually with the instructor’s permission.  The exercises will entail using Excel to perform numerical calculations in economic evaluations.  Students are welcome to work in groups on the exercises, but each student must submit an individual answer and must answer the qualitative questions in his or her own words.

Disability:  If you are a student with a documented disability on record at Brandeis University and wish to have a reasonable accommodation made for you in this class, please see the instructor immediately.

Session 1, March 10, 2005 – Principles of Cost-benefit and Cost-effectiveness Analysis and the Measurement of Costs

Objectives:  The first session will begin with the concepts of cost-benefit and cost-effectiveness analysis, theoretical foundations, current and potential uses, techniques, and basic steps in their implementation. To understand the advantages and limitations of these techniques in health, the work and findings of the 1993 U.S. Panel on Cost-Effectiveness Analysis will be featured.  A discussion of the approaches to the measurement of cost (the numerator in a cost-effectiveness ratio) in a health care setting will follow.  The lecture will further describe how to identify, estimate, and value the costs associated with the current and future use of a health care intervention, and with an example from the Millennium Development Goals.  Of the eight Millennium Development Goals, Goal 3 calls for empowering women and promoting gender equality, specifically setting targets to eliminate gender disparity at all levels of education by 2015, with additional indicators on women’s employment and the proportion of women in parliaments.

Preparation questions:

· How do we use cost-effectiveness analysis to find the least expensive alternative?
· What are the components of costs, and how are they measured?

Readings:

· Shepard, D., and Thompson, M., "First Principles of Cost Effectiveness Analysis in Health,” Public Health Reports, 1979; 93:535-543.  (This article explains the five easy steps of cost-effectiveness analysis in health.  The methods—the first part of the article—are more important than the examples.)  Note: A scanned copy of this article is available on the instructor’s web site at http://www.sihp.brandeis.edu/Shepard/downloads.html

· Weinstein, M.C., Siegel J.E., Gold, M.R., Kamlet, M.S., and Russell L.B. “The Recommendations of the Panel of Cost-Effectiveness Analysis in Health and Medicine.”  JAMA 1996; 276:1253-1258.  (This article presents the background, issues, considerations, and final recommendations of the 1993 U.S. Panel on Cost-Effectiveness Analysis for the reference case analysis.  For further information, see the book by Gold et al. in the optional readings.)
· Belli P, Anderson JR, Barnum HN, Dixon JA, Tan JP:  Handbook on Economic Analysis of Investment. Washington, DC: World Bank, 1997, Chapter 1.  An overview of economic analysis, pp. 4-9. Web: http://wbln0018.worldbank.org/environment/EEI.nsf/3dc00e2e4624023585256713005a1d4a/6969e0ba8570192385256706005fa4ad/$FILE/econanal.pdf

Note: Published version is: Belli P, Anderson JR, Barnum HN, Dixon JA, Tan JP:  Economic Analysis of Investment Operations: Analytical Tools and Practical Applications.  World Bank Institute Development Series.  Washington, DC: World Bank, 2001.  

Session 2, March 17, 2005 – Measuring Benefits and Effectiveness

Objectives: The second session addresses the measurement of benefits and outcomes.  In health, these range from simple counts (e.g. numbers of children immunized) to complex utility measures such as Quality Adjusted Life Years (QALYs), now in use for 20 years, and Disability Adjusted Life Years (DALYs).  Use of the expert panels and patient preferences will be discussed.  An exercise in cost minimization (the refrigerator costing exercise) will be solved.

Preparation question and assignment:

· How do we measure the effectiveness of health programs in terms of Quality Adjusted Life Years (QALYs) or Disability Adjusted Life Years (DALYs)?
· Solve the refrigerator costing exercise.
Readings:

· Ghana Health Assessment Project Team, "A Quantitative Method for Assessing the Health Impact of Different Diseases in Less Developed Countries," International Journal of Epidemiology, 1981, pp. 73-80.  (This paper describes systematically the calculation of Potential Days of Life Lost, PDLLs.  PDLLs are similar to Quality Adjusted Life Years, QALYs, except that time is measured in days rather than years, and future losses are not discounted.  It is one of the first applications of quality adjustment and mortality with realistic data.)
· Shepard, D.S.  “Refrigerator Costing” Exercises.  Solve the Refrigerator Exercise using a computer spreadsheet. (The refrigerator costing exercise is an example of cost minimization, to see which technology allows a health center in a developing country to keep vaccines cold at the minimum cost.)
· World Bank, World Development Report 1993: Investing in Health, Washington, DC: World Bank, pp. 25-29 (including box 1.3).  (This shows the weighting by time and quality of life in DALYs.)

· Belli et al.  Chapter 9.  Economic evaluation of health projects, pp. 67-82.
Session 3, March 31, 2005  – Applications of Cost-Effectiveness Analysis 

Objectives: The third session addresses the applications of cost-effectiveness analysis. The examples will show, step by step, how a cost-effectiveness analysis is conducted, including the decisions made by the researcher. The reporting of the findings and limitations will be addressed.  The examples also illustrate how a conceptual framework allows data to be assembled from multiple sources, such as the program, the literature, and national databases. 

Preparation questions and assignment:

· What were the steps in these cost-effectiveness analyses conducted, and how are they performed?

· What are the strengths and weaknesses of the studies?
· Solve the assigned portion of the disease burden exercise
Readings:

· Shepard, D.S.   “Disease Burden” Exercise.  Solve the vaccination component of the “Disease Burden” exercise using a computer spreadsheet. (The disease burden exercise determines the number of Potential Days of Life Lost (PDLLs), a measure similar to QALYs, gained by a simplified vaccination program and to determine its cost-effectiveness.)

· Shepard, D., "Cost Effectiveness of Routine and Campaign Vaccinations in Ecuador," Bulletin of the World Health Organization 1989; 67:649-662. (This article describes how the technique of cost-effectiveness analysis can be extended to comparing multiple alternatives, such as the enrichment of a vaccination program through a media campaign, compared to a traditional program based in fixed health centers.)

Session 4, April 7, 2005  – Principles of Cost-Benefit Analysis

Objectives: This lecture addresses principles of cost-benefit analysis.

Preparation question and assignment: 

· How do we decide which costs and benefits to include?

· How do we quantify the benefits, and translate them into economic terms?

· Complete part 1 of the assignment on benefit cost analysis (oil palm exercise).

Readings:

· Belli et al.  Chapter 3.  Consideration of alternatives, pp. 15-18. 

· Belli et al.  Chapter 4.  Getting the flow right: identifying costs and benefits, pp. 19-25. 

· Belli et al.  Chapter 6.  Valuing environmental externalities, pp. 37-46. 

· Shepard, DS.  Oil palm exercise.  Complete part 1.

Session 5, April 14, 2005 – Applications of Cost-Benefit and Cost-Effectiveness Analysis: Education and Poverty Reduction

Guest Lecturer: Jose Suaya, MD, MBA, MPH

Objectives: This session applies cost-benefit analysis to formal education and programs to reduce poverty, such as micro finance.

Readings

· Belli et al.  Chapter 8, Assessment of Education Projects, pp. 54 – 64.

· Belli et al.  Republic of Mauritius: Higher Technical Education Project.  In: Chapter 11, Gainers and Losers, pp. 104-116.
· Shepard, DS.  Oil palm exercise.  Complete part 2.
Session 6, April 21, 2005 -- Modeling in Cost-Benefit and Cost-Effectiveness Analysis
Objectives: This session addresses modeling in cost-benefit analysis and cost-benefit analyses.  Mathematical models are quantitative relationships between a treatment or a policy to an outcome of interest.  Often, data are not available to quantify the entire relationship at once, but a model allows a series of smaller relationships, each supported by its own data, to be linked together.

Preparation questions:

· Why is modeling sometimes needed in cost-effectiveness analysis?

· A good model should be simple but appropriate.  How do we know whether we have achieved that?

· A model should allow exploration of sensitivity analyses.  How do we decide on the important variables, and relevant ranges of key variables?

· How does Smith model something as subjective as the impact of a new drug (sildenafil or Viagra) on a man’s pleasure from sexual functioning?

· How do Shepard et al deal with data limitations and unobservable characteristics (e.g. sub-clinical infections)?

Exercise

Solve the exercise “Boosting female school enrollment in Mexico.”

Preparation

In preparation for the final paper, be prepared to discuss a problem you propose to answer in your final paper, by discussing the following questions.
· What is the problem that you want to analyze?
· What are the alternative approaches?
· From whose perspective should the approaches be compared?
· What is the measure of output and how could it be measured?
· Are there multiple types of output?  If so, how would they be combined?  Or how would one primary type be chosen?
· What costs will be included and where would the relevant data come from?

· What are some of the major uncertainties?

Readings

· Smith KJ, Roberts MS.  The cost-effectiveness of sildenafil.  Ann Intern Med 2000; 132:933-937.

· Behrman J, Sengupta, P, Todd P.  Progressing through Progresa: An impact assessment of a school subsidy experiment.  Philadelphia, PA: University of Pennsylvania, 2001.  [Note: Read primarily pp. 1-5 and 11-21 and associated tables and figures.  Skim the algebraic discussion on pp 5-11.]

· Shepard DS, Cahow E.  Boosting female school enrollment in Mexico.  Exercise.  2004
· Shepard DS, Suaya JA, Halstead SB, Nathan MB, Gubler DJ, Mahoney RT, Wang DNT, Meltzer MI.  Cost-effectiveness of a pediatric dengue vaccine.  Vaccine, 22(9-10):1275-1280, 2004.
Session 7 May 5, 2005 -- Applications of benefit-cost analysis: communicable diseases, hunger and malnutrition, water, civil war and conflicts, global warming

Objectives: This session applies cost-benefit analysis to a number of policy areas.

Readings

· Read the following summary:  Putting the world to rights, Economist, June 3, 2004.  Source: http://www.economist.com/research/articlesBySubject/displayStory.cfm?subjectid=2703200&story_id=2724755

· In addition read the detailed paper for your topic from the Copenhagen Consensus Conference assigned by the instructor.

1. Cline, William R (2004). Climate Change. In:  Bjorn Lomborg (eds). Global Crises, Global Solutions (pp.13-44)​. Cambridge, UK: Cambridge University Press.

2. Mills, Anne and Sam Shillcutt (2004). Communicable Diseases. In: Bjorn Lomborg (eds). Global Crises, Global Solutions (pp.62-114). Cambridge, UK: Cambridge University Press.

3. Collier, Paul and Anke Hoeffler (2004). Conflicts. In: Bjorn Lomborg (eds). Global Crises, Global Solutions (pp.129-156). Cambridge, UK: Cambridge University Press.

4. Behrman, Jere R, Alderman,  Harold and John Hoddinott (2004). Malnutrition and Hunger. In: Bjorn Lomborg (eds). Global Crises, Global Solutions (pp.363-420). Cambridge, UK: Cambridge University Press.

5. Rijsberman, Frank (2004). Sanitation and Access to Clean Water. In: Bjorn Lomborg (eds). Global Crises, Global Solutions (pp.498-527). Cambridge, UK: Cambridge University Press.
Preparation question
1
Choose an application from one of the five areas.  Be prepared to summarize the intervention and the findings on its cost-effectiveness, critique the analysis, and discuss how it might be adapted to an intervention of your choosing with a similar goal.

Supplemental Readings

Principles of cost and cost-effectiveness analysis
Gold, Marthe R. et al. Cost-Effectiveness in Health and Medicine.  Oxford University Press, New York, 1996. 
Muening, P.  Designing and Conducting Cost-Effectiveness in Medicine and Health Care. San Francisco: Jossey-Bass, Inc., 2002.  (This book is a clear and readable text.)

Russell L.B., Gold, M.R., Siegel J.E., Daniels, N., and Weinstein, M.C. “The Role of Cost-Effectiveness Analysis in Health and Medicine.”  JAMA 1996; 276:1172-1177.  (This article provides an essential overview of cost-effectiveness analysis, uses, advantages and disadvantages, the background of the 1993 U.S. Panel on Cost-Effectiveness Analysis, the reference case, and the societal perspective.)

Siegel, J.E., Weinstein, M.C., Russell, L.B., and Gold, M. R. “Recommendations for Reporting Cost-Effectiveness Analyses.” JAMA 1996; 276:1339-1441. 

Zeckhauser R.J., and Shepard, D.S. “ Where now for saving lives? “ Law and Contemporary Problems 1976; 40(4):5-45.  (This article introduces the acronym QALYs and explains the concept. The illustrative calculations with community programs to reduce cardiovascular disease and motor vehicle accident burden may be skimmed.)
Measurement of effectiveness
Gold, Marthe R. et al. Chapter 5 “Assessing the Effectiveness of Health Interventions”. Cost-Effectiveness in Health and Medicine Oxford University Press, New York, 1996, pp.135-168.

Tengs, T.O., Adams, M.E., and Pliskin, J.S. “Five Hundred Life-Saving Interventions and Their Cost-Effectiveness”.  Risk Analysis 1995; 15:369-390. 

Selected applications of cost-effectiveness analysis
Freedberg KA et al.  “Cost-effectiveness of combination antiretroviral therapy for HIV disease.”  N Engl J Med 2001; 334(11):824-31.
Iunes, Roberto; Campino, Antonio C. C.; Prottas, Jeffrey; Shepard, Donald S. Expenditures on HIV/AIDS in the State of São Paulo, Brazil. In: Ainsworth M, Fransen L, Over M, eds. .  Confronting AIDS: Evidence from the Developing World.  Brussels: European Commission, Chapter 12D, 1998, pp. 273-287.
Hatziandreu, E.I., Koplan, J.P., Weinstein, M.C., Casperson, C.J., and Warner, K.E. ‘A Cost-Effectiveness Analysis of Exercise as a Health Promotion Activity,”  American Journal of Public Health.  1988; 78;1417-1421. 

Lallemant, Marc. McIntosh, Kenneth. Jourdain, Gonzague. Le Coeur, Sophie. Vithayasai, Vicharn. Lee, Tun-Hou. Hammer, Scott. Prescott, Nicholas. Essex, Max. Ethics of Placebo-Controlled Trials of Zidovudine to Prevent the Perinatal Transmission of HIV in the Third World. New England Journal of Medicine. 1998; 338(12):836-841.
Lallemant M, Jourdain G, Le Coeur S, et al.  A trial of shortened zidovudine regimens to prevent mother-to-child transmission of Human Immunodeficiency Virus type 1.  N Engl J Med 2000; 343:982-91.

Shepard, D.S., and Hodgkin, D. “Cost-Effectiveness of Intensive Treatment of Hypertension” The American Journal of Managed Care, 1998; 4 (No. 12, Sup): S765-S770.  (This article describes a cost-effectiveness analysis of intensive hypertension treatment, illustrating the adaptation of an efficacy study into a cost-effectiveness study.)
Shepard D, Suaya J: Exercise and fact sheet on zidovudine treatment in developing countries to reduce mother-to-child transmission, 2000.

The Journal’s Policy on Cost-Effectiveness Analyses [Editorial] The New England Journal of Medicine 1994; 331; 669-667.

Zaric, Gregory S.; Barnett, Paul G.; Brandeau, Margaret L. “HIV Transmission and the Cost-Effectiveness of Methadone Maintenance,” American Journal of Public Health 2000; 90(7);1100-1111
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