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Description
We are continuing good progress in meeting the objectives of the grant. The PI (Frangakis) and Co-PI (Rubin) have published or have in press with the support of the grant the work given in the reference list below. The contribution of the work is also briefly described below.
Research by Frangakis et al. (2004) listed in the references develops new methodology for partially controlled studies that can be used to evaluate the effect that using needle exchange programs (NEP) has in reducing HIV incidence among drug users. In the application, using data from the Baltimore NEP, we use location of the NEP sites from drug users as the factor that was controlled by the study staff, and we use the actual exchange of needles and the measurement of HIV tests as the partially controlled factors. The research addresses two major methodologic problems in NEP evaluation. First,  NEPs attract people who are at higher risk for HIV in measured factors, and thus, quite likely, in unmeasured factors, than those who do not use the NEPs. Second, as in other partially controlled studies with multiple factors, existing methods, including instrumental variables, is not appropriate to estimate effects of the NEP. The research develops a method that can estimate effects of using the NEP based on the framework of “principal stratification” (Frangakis and Rubin, Biometrics 2002, 21—29, see 2002-3 progress report), addressing also the longitudinal nature of the study, and the multiple levels of the distance of the NEP sites from the participants. Using the new method, we have found that utilization of the NEP can reduce HIV incidence among drug users by up to 90%, which is a substantially larger effect than previously reported ones. There is considerable variability associated with the estimate, but a number of additional results, described in the paper, support an important benefit of the NEP. The conclusion is that the new method is uncovering aspects of the problem unseen by previous methods.  This research is a major part of the specific objectives in the grant proposal, and it is to appear in the Journal of the American Statistical Association in 2004. The research also opens new directions in the planning of such studies, such as finding placements of NEP sites that optimize efficacy. The paper also discusses the limitations of this first approach to evaluate NEPs using these methods, and points to the research needed to address them.
The research reported by Dr. Rubin (2004a) in the article on “direct and indirect causal effects via potential outcomes” listed in the references discusses studies with a controlled treatment, an outcome, and an “intermediate” variable measured in-between the treatment and the outcome. In such studies, Frangakis and Rubin (Biometrics 2000, 21-29) had considered the problem of defining an “effect of the treatment on the outcome that occurs together (or not together) with an effect of the treatment on the intermediate variable”.  For this problem Frangakis and Rubin (2004a) had shown that existing definitions are not, in fact, definitions of causal effects, and they had proposed new estimands that have the required properties. Rubin (2004a) builds on that earlier work and shows with examples how to define estimands that express the role that the intermediate variable has in the effect of the treatment on the outcome. This work is to appear in the Scandinavian Journal of Statistics, with discussion and reply.
Also, in work with intermediate variables, Zhang and Rubin (2003) explore the role that death has as an “intermediate” variable, when death occurs before the intended measurement is made on an outcome.  Definition and evaluation of the effect of the treatment on the outcome in such studies, are complicated by two reasons. First, because an outcome that is “censored by death” is not observable (and possibly not even definable) for those who die before the planned measurement. Second, because those who stay alive may not be comparable groups of people across the different treatments. Zhang and Rubin (2003) discuss with examples how to define and estimate meaningful causal effects of treatment on outcome in such studies.  This work is to appear in the Journal of Educational and Behavioral Statistics.
Addressing partially controlled studies, can often be helped by the use of case-crossover designs and the use of propensity scores, and so the PI and Co-PI have also worked towards  those directions too.
Specifically, it is useful to be able to estimate the effect that a periodically recurrent exposure, such as drug use, can have on the triggering of events such as myocardial infarction, using only cases, that is, only people who experience the event. This “case-crossover” design was proposed by Maclure (1991), and is useful when finding good controls is impractical. However, we have believed the standard methods to analyze this design have been relatively arbitrary and without a solid justification. Research by Varadhan and Frangakis (2004) now shows that even in the simplest case-crossover design, the standard analyses generally are both biased and inefficient for the effects of the exposure on the outcome. In this work, we also provide a framework with which the design can be formulated, and provide a method that, as we show, both theoretically and using Maclure’s (1991) original examples, evaluates more appropriately the effect of the exposure on the outcome. This research will be published by the American Journal of Epidemiology.
It is also important that, quite generally, before we compare treatment groups, we make them comparable with respect to the observed covariates in a reliable way. For this purpose, the method of propensity scores (Rosenbaum and Rubin, 1983, Biometrika) has been increasingly used. Work by  Rubin (2003, 2004b) reviews methodologic and applied issues arising in the use of propensity scores in evaluating treatment effects, in controlled and  non-controlled studies. Work in Rubin (2004c) emphasizes application of the propensity scores in medical research.

Work with the involvement of the PI and Co-PI in studies with an indirect relation to the objectives of the grant is listed in references (8—12). Finally, the grant has also partly supported the presentations, seminars and courses related to the grant as given in the corresponding list below.
  
Publications 
1. Frangakis, CE, Brookmeyer, RS, Varadhan, R, Mahboobeh, S, Vlahov, D, and Strathdee, SA. (2004). Methodology for evaluating a partially controlled longitudinal treatment using principal stratification, with application to a Needle Exchange Program. To appear in the   Journal of the American Statistical Association. 

      Available at http://www.biostat.jhsph.edu/~cfrangak/papers/nep/nep.pdf 
2. Rubin (2004a). Direct and Indirect Causal Effects Via Potential Outcomes.  To appear in the Scandinavian Journal of Statistics, with discussion and reply.
3. Zhang, J. L. and Rubin D. B. (2003). Estimation of Causal Effects via Principal Stratification When Some Outcomes Are Truncated By ‘Death’.  Journal of Educational and Behavioral Statistics, 28, 353-368. 
4. Varadhan, R, and Frangakis, C. E. (2004). Revealing and addressing length-bias and heterogeneous effects in frequency case-crossover studies. To appear in the  American Journal of Epidemiology. Available at : 
      http://www.biostat.jhsph.edu/~cfrangak/papers/case_crossover/crossover01_16.pdf
5. Rubin, D.B. (2003). Taking causality seriously: propensity score methodology applied to estimate the effects of marking interventions.  Machine Learning: ECMC 2003.  14th European Conference on Machine Learning.  (N. Lavrae, D. Gamberger, H. Blockeel, and L. Todorovski (eds.)).  New York: Springer Verlag, pp. 16-22.  also in Knowledge Discovery in Databases: PKDD 2003.  7th European Conference on Principles and Practice of Knowledge Discovery in Databases.  (N. Lavrae, D. Gamberger, L. Todorovski and H. Blockeel (eds.)).  New York: Springer Verlag, pp. 16-22
6. Rubin, D. B. (2004b). Estimating treatment effects from nonrandomized studies using subclassification on propensity scores.  To appear in Festschrift for Ralph Rosnow.  New Jersey: Erlbaum Publishers.
7. Rubin, D. B. (2004c). On principles for modeling propensity scores in medical research.  To appear in Pharmacoepidemiology and Drug Safety.

8. Peck, C, Rubin, D. B., and Sheiner, L. B. (2003). Hypothesis: A Single Clinical Trial Plus Causal Evidence of Effectiveness is Sufficient for Drug Approval.  Clinical Pharmacology and Therapeutics, 73. 481‑490.
9. Petridou E., Dessypris N., Frangakis, C. E., Belechri M., Mavrou A., Trichopoulos D. (2003). Estimating the population burden of injuries: a comparison of household surveys and Emergency Department surveillance. To appear in  Epidemiology.
10. Papadopoulos, F. C., Petridou, E., Frangakis C. E., Farmakakis, T., Moller, H., Rider, G. (2004). Switching to Euro: still hard to swallow ? To appear in the Archives of Diseases in Childhood.
11. Rubin (2004d). Teaching Statistical Inference for Causal Effects in Experiments and Observational Studies.  To appear in The Journal of Educational and Behavioral Statistics.
12. Lyketsos, C. G., DelCampo, L., Steinberg, M., Miles, Q., Steele, R. N.,  Munro, C., Baker, A. S., Sheppard, J. M. E., Frangakis, C. E., Brandt, J., and Rabins, P.V. (2003). Treating depression in Alzheimer's disease: Efficacy and safety of sertraline, and the benefits of depression reduction. Archives of General Psychiatry, 60, 736--746.
Scientific meetings and short courses
1. Principal Stratification for Partially Controlled Studies, invited, (Frangakis, C. E.) International Society for Clinical Biostatistics, London, England, 2003.

2. Evaluating the impact of the Baltimore Needle Exchange Program on HIV incidence using proximity to exchange sites among injection drug users'', (delivered by Li, F., on paper by Frangakis, C. E., Varadhan, R., Brookmeyer, R., Strathdee, S., Vlahov, D., and Safaeian, M.), American Public Health Association, Annual Meeting, San Francisco (2003)

3. Polydesigns in studies of causal effects: motivation definition and implementation, (Frangakis, CE, Li F and Varadhan R), American Statistical Association, Annual Meeting, San Francisco, CA, 2003.
4. Matching using two control groups, (Stuart, E. A., Rubin, D. B.).   American Statistical Association, Annual Meeting, San Francisco, CA, 2003.

5. Using surrogate endpoints to test anthrax vaccine, (Cook, S. R., Rubin, D. B.). American Statistical Association, Annual Meeting, San Francisco, CA, 2003

6. ITT with missing outcomes via multiple imputation, (Rubin, D. B.). American Statistical Association, Annual Meeting, San Francisco, CA, 2003.

7. The design of observational studies for causal effects using matched sampling, (Rubin, D. B.) Karolinska Institute, Department of Medical Epidemiology and Biostatistics (2003).

8. Causal inference through potential outcomes: application to quality of life studies with “censoring due to death” (Rubin, D. B).  Kansas State University, Department of Statistics (2003).

9. Methodologic problems in the study of home violence, 4th Annual Greek Meeting of Preventive Medicine, Athens, Greece, 2004.

Short courses (Donald B. Rubin) include those at the Annual Meeting of the American Statistical Association 2003 in San Francisco;  at Rand/UCLA, at the Boston, Milwaukee, Twin Cities, and Dallas Chapters of the American Statistical Association, and in Utrecht.

For papers of other researchers who cite and use our work, see 

      http://www.biostat.jhsph.edu/~cfrangak/citation.html 

