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Letter from the Dean

his is an exciting time to study clinical and
translational research at the University of Michigan. The National
Institutes of Health Roadmap emphasizes the importance of
interdisciplinary research to convert discoveries in the basic sciences
in the etiology and mechanisms of diseases into treatments that are
successful in the real world. For over 20 years, the Master of Science
Program in Clinical Research Design and Statistical Analysis has
been providing rigorous training in the array of disciplines needed
to conduct rigorous scientific clinical research. The program is
highly respected, and many of its graduates go on to take up

leadership positions in clinical research.

The Michigan On Job/On Campus programs in the School of
Public Health offer unprecedented opportunity for you to meet
individuals from around the country, who bring both rich experience
and a resolve to help improve the health of their community, the
nation, and the world. Michigan’s programs afford the advanced
training and the credential needed to make a difference.

The faculty and staff of the school encourage you to bring your
energy and commitment to the discovery of solutions to the pressing
health problems we face nationally and internationally. We think you
will enjoy learning and participating in our diverse and stimulating

academic community.
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Ken Warner
Dean
School of Public Health

“The master’s program in

Clinical Research Design

and Statistical was very
hard—I came from Texas
once a month—but such fun
to work with people from so
many different backgrounds.
We all started at such a
different place but ended up
speaking the same language,
looking at the world the same
way, and having an academic
camaraderie that was unique.
It's one of the best things

| have ever done.”

Molly Brewer, DVM, MD,
MS 99, Assistant Professor,
M.D. Anderson Cancer Center
Department of Gynecology,

and University of Texas Medical
School Department of Obstetrics,
Gynecology and Reproductive
Science, Houston, Texas
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On Job/On Campus Program in Clinical
Research Design and Statistical Analysis

The On Job/On Campus (O] /OC) Clinical Research
Design and Statistical Analysis (CRDSA) Program
provides a way for physicians, dentists, pharmacists,
pharmacologists, and others who are involved in
clinical research to develop expertise in research
design and statistical analysis while continuing their
professional employment.

The CRDSA program is specifically designed to
improve the quality of clinical research and to address
the shortage of persons with clinical expertise who are
trained in research methods. These aims reflect the
increasing complexity of clinical research, the increas-
ing value of that clinical research, and the limited
training of health care professionals in research design
and statistical analysis. Because only a small number
of students will become researchers, most clinical
training programs include only minimal statistics

and research design. Michigan’s CRDSA program

is especially designed to teach the skills and knowl-
edge necessary for conducting clinical research.
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Many of the program’s previous participants have been
faculty and researchers employed by medical, dental,
pharmaceutical, and nursing schools; teaching hospitals;
research institutes; and research divisions of pharma-
ceutical and medical firms. Many participants have been
in fellowship programs that involve clinical research.

The University of Michigan School of Public Health
pioneered the non-residential OJ /OC format in 1972.
Approximately 300 students have successfully com-
pleted the CRDSA program since then. Participants
meet in Ann Arbor at the School of Public Health
for a 30-hour, four-day weekend (Thursday through
Sunday) once every four to five weeks. Between
weekends on campus, participants complete course
assignments and work on projects while remaining
on their jobs. This master of science degree program
lasts 18 weekends spread over 19 to 20 months.

There are two approaches to this program. In
the first, traditional approach, participants take all
of their course work on weekends at the School of
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Public Health and do independent research within
their own employment setting. A second approach
is the Mentored Clinical Research Project Track,
which is available only to University of Michigan
Medical School participants. The Mentored Clinical
Research Project Track includes a mentored clinical
research project and supplemental courses within
the CRDSA program. In order to participate in this
track, students must first be accepted into the CRDSA
program, and then be approved by a mentoring
program admissions committee within the Medical
School. Since the supplemental courses in this track
are not taught on OJ /OC weckends, this track is
only open to students whose schedules allow classes
and seminars at other times. For more details about
this track, call 734.615.3487.

Each student’s work setting provides a personal
research laboratory; and many of the program’s
assignments are created with the work setting in
mind. Participants design and implement research
projects, review proposals, and critique literature in
their fields. The integration of work and academics
increases the effectiveness of the program by making
it part of, rather than isolating it from, practice.

The content of the program can be defined in a
number of ways: the purposes of research, research
design concepts, data collection methods, and statis-
tical or analytical methods. The program provides
concepts and methods that relate to the purposes
of clinical research, clinical epidemiology, clinical

trials, program evaluation, and technology assessment.

Research design concepts include the traditional
approaches to the scientific method; the concepts

of validity, reliability, causal relationships, role of
randomization, standards for comparison, and sam-
pling; as well as other recently developed methods
of approaching decisions about research outcomes,
such as decision analysis and cost-utility analysis.
The data collection methods deal with instrumenta-
tion, questionnaire construction, nonreactive measures,
survey techniques, qualitative data, measurement and
standardization problems, concepts and criteria of
normalcy, and disease and diagnostic criteria. Statistical

techniques for estimation and hypothesis testing,
including comparison of proportions, chi-square
test, comparison of means, analysis of variance and
covariance, multiple regression analysis, logistic
regression, and survival analysis, are presented.

In addition to a comprehensive curriculum in
research design and statistical analysis, other content
relevant to clinical researchers is included: ethical
and legal issues in clinical research, technical writing
skills and proposal /report writing, management of
research, and behavioral factors in clinical research.
Students learn computer skills and concepts, including
data file management, data organization, and use of
statistical packages. Visiting faculty with experience
in specialized research subjects meet with the students
to discuss current problems in clinical research.

The purpose of the OJ /OC program in Clinical
Research Design and Statistical Analysis is to train
health care professionals in design and analysis of
clinical trials, statistical methods for the analysis of
clinical and survey data, writing research reports,
planning and writing research grants, research
ethics, data collection methods, program evaluation,
technology assessment, use of statistical software,
decision analysis, and cost-utility analysis.

The next OJ /OC program (2007-2009) in Clinical
Research Design and Statistical Analysis will start in
October 2007. Subsequent classes will begin in the

fall of odd-numbered years.

Applicants should provide a resume that documents
their current or potential involvement in research,
such as clinical studies, clinical research, clinical
epidemiology, or clinical trials. Applicants should
have either research experience or graduate training
in a clinical field and have at least one year of college
mathematics. All applicants must submit documenta-
tion of analytic skills in their resume or statement of
purpose. Scores from the GRE or MCAT are recom-
mended, but a transcript showing course work and
grades of B+ or better for two or more college-level
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mathematics or statistics courses will often provide
sufficient documentation. Applicants with MCAT
scores below double digits in more than three areas
are strongly encouraged to take the GRE. For contact
information on the GRE, see the inside back cover
of this brochure.

All students are expected to have completed an
introductory statistics course before enrollment.
Applicants who have not had such a course recently,
and who do not use statistics routinely in their
work, should take an introductory applied statistics
course before beginning the program.

To receive the full benefits of this program, students
must have access to a personal computer running a
recent version of the Windows operating system.
Students also must have access to the Internet and
e-mail through a modem or other type of connection.
Students can use one of the many computers at any
of the University of Michigan’s computing sites
while they are in Ann Arbor, but need access to
their own machine at other times.

For the cohort beginning in the fall of 2005,

tuition is approximately $24,615 over five semesters
for Michigan residents and approximately $44,997
over five semesters for non-residents. Books, software,
class materials, and additional student fees are
approximately $1,700 per year. Tuition is expected
to increase approximately 5-10% per year for future
cohorts.

For updated tuition costs and additional information
contact:

Student Administrative Coordinator
Department of Biostatistics
University of Michigan

School of Public Health

1420 Washington Heights

Ann Arbor, MI 48109-2029

Telephone 734.615.9817
Fax 734.763.2215

Answers to specific questions about the program
may be obtained from:

Rod Little, PhD, Director

0OJ/0OC MS Program in Clinical Research
Design and Statistical Analysis

Department of Biostatistics

University of Michigan

1420 Washington Heights

Ann Arbor, MI 48109-2029

Telephone 734.764.5450
Fax 734.763.2215
rlittle@umich.edu

The methods taught in the On Job/On Campus
Master of Science Program in Clinical Research
Design and Statistical Analysis are applicable in
many areas of research, including the following:

Clinical Studies, Clinical Investigation, and

Clinical Epidemiology

These studies concentrate on identifying the natural
history of a disease, causal factors in disease, or
treatment effects. The purposes of such studies
include the definition of new syndromes or disease
entities (case definition); describing normal organ
function; developing new diagnostic methods or
new diagnostic criteria, describing the distribution
of a syndrome or entity in time, place, or person;
and developing hypotheses about new therapies or
ctiology. The studies are usually observational or
descriptive in nature and use quasi-experimental
designs such as a before /after design. They sometimes
involve stratification but almost never randomization.

Institutional Epidemiology and

Post-Marketing Surveillance

These studies consider ways of monitoring rare events
for the purposes of identifying possible new disease
entities or syndromes and side effects of treatment
modalities. They generally involve concomitant data
collection for the purpose of identifying deviation
from an expected value.

University of Michigan
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Cost-Benefit Analysis; Technology Assessment

Cost-benefit analysis evaluates the efficiency of alter-

native treatment modalities and secondary impacts

of new or alternative treatment modalities on health

care manpower, financing, and institutions.

Clinical Trinls
Clinical trials probe treatment modalities for such

purposes as establishing efficacy, setting dose levels,
and examinations of side effects. The studies almost

always involve experimental designs incorporating
randomization.

Outcomes Research

Evidence-based medicine uses outcomes research
to improve clinical decision-making and to develop
practice guidelines. Both intervention and observa-
tional studies are used to assess patient outcomes
resulting from different practice patterns. Key
components include monitoring of practices and
outcomes, assessment of variation, comparisons
with adjustment for case mix, and feedback and
information to the community.

“For a clinical investigator, there are no skills
more important than the ability to ask a focused
question and to design a study whose data will
address that question. The On Job/On Campus
program in Clinical Research Design and
Statistical Analysis is designed to provide
these skills. It was one of the most valuable
learning experiences of my academic career.”

Robert H. Beekman Il1l, MD, MS ‘86, Kaplan
Professor of Pediatric Cardiology and Chief,
Division of Cardiology, Children’s Hospital Medical
Center, Cincinnati, Ohio

Courses

An introduction to statistical computer packages in
both network and microcomputer environments.
Data organization and file management are also
discussed.

The main sampling methods used for surveys in
clinical research are discussed, including probability
sampling, simple random sampling, stratified sampling,
systematic sampling, multi-stage sampling, sampling
with probability proportional to size, cost factors,
sampling errors, nonresponse, sampling frame prob-
lems, nonsampling errors, and practical designs and
procedures.

Basic probability theory and statistical methods used
by biostatisticians. These include design of experiments,
point and interval estimation, and hypothesis testing.
New topics include simple and multiple regression
methods, and analysis of variance and covariance.

Statistical methods commonly used in clinical
research, with an emphasis on choosing appropriate
procedures and subsequent interpretation. Topics
covered: 2 x 2 tables, Mantel-Haenszel, tests for
trend in risk, methods for matched designs, logistic
regression, and Cox models.

This is a course in statistical modeling, with an
emphasis on models for correlated data that arise
when subjects are repeatedly measured or are
clustered. These models, called mixed models, are
extensions of linear and nonlinear regression and
analysis of variance. Examples will be drawn from
clinical studies, such as multi-arm biomarker studies
and crossover trials. Analyses of population pharma-
cokinetics and longitudinal data will also be discussed.
Hands-on data analysis and presentation using stan-
dard computer software for linear and nonlinear
analysis will be emphasized. Course goals include
the ability to formulate and evaluate a model, read
the scientific literature that employs these models,

School of Public Health
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interact fruitfully with data modeling specialists, and
present the results of these models mathematically
and graphically.

This course is intended to integrate and apply bio-
statistical and epidemiologic methods presented in
other OJ /OC courses to clinical research data.
Students will identify the scientific objectives of a
clinical research study and develop a statistical analy-
sis strategy appropriate for those objectives; plan
strategies for statistical design and analysis and
implement these strategies; learn to be aware of
problems that arise in data collection; learn to com-
municate through presentation of oral and written
reports and through student and faculty critiques of
these reports; learn to communicate results of clini-
cal research projects in clear, accurate, concise lan-
guage; learn appropriate writing styles and formats
for clinical research articles; and apply writing skills
to research papers.

A series of seminars that illustrate the definitions,
functions and utility of clinical research; design of
clinical research; and the application of statistics to
clinical research, presented by visiting faculty experi-
enced in clinical research.

A review of the ways clinical trials are used as a
research tool: design of clinical trials, randomization,
sample size, compliance, masking, analysis of clinical
trials data and stopping rules. The course also con-
siders advantages and limitations of alternative types
of quasi-experimental designs, nonequivalent control
group designs, interrupted time-series designs, case
series, cross-over designs, meta-analysis.

This course encompasses four main areas of explo-
ration: 1) the preparation of a written document
whose focus is on an integrated research plan,
including specific aims, background and significance,
design, methods, logistical implementation and

statistical analysis, and fiscal requirements; 2) the
evaluation of clinical research plans; 3) identification
of funding sources and their requirements; and

4) identification of the role of the research adminis-
trator in facilitating clinical research.

An overview and introduction to the measure of
association used in epidemiologic studies, as well
as a description of the nature and characteristics of
major epidemiologic study designs.

Conceptual and operational issues in psychosocial
research are discussed. Topics include: quality of
life measurement, models of health decision-making,
measuring attitudes and beliefs, and behavioral
threats to validity, such as patient adherence and
patient-provider relationships. Designing a survey
instrument, writing items, and selecting a method
of data collection are also emphasized

The course is organized in two parts: Part I studies
the history of research regulations, requirements for
ethical research, informed consent, institutional review
boards, protection of special at-risk populations,
deception in research, and future directions of
regulations on research. Each participant presents

a research design and the class analyzes its legal
aspects. Part IT is a series of lecture discussions on
current ethical issues in clinical research.

Economic issues and analytical techniques relevant
to the performance and evaluation of clinical
research are investigated. Special emphasis is placed
on the theory, practice, usefulness and limitations
of cost-benefit and cost-effectiveness analysis.

University of Michigan




Clinical Research Design and Statistical Analysis

Faculty

Research Associate Professor, Department of Biostatistics
One of Banerjee’s primary research interests is the devel-
opment of models and methods for analyzing longitudinal
data. She is also interested in multivariate modeling of cor-
related series. Other areas of her ongoing research involve
survival analysis in the presence of competing risks, partic-
ularly in situations where the cause of death is only partial-
ly known, and analysis of interrater agreement data, with
emphasis on homogeneity testing of interrater agreement
from multiple studies. In addition, she is engaged in col-
laborative research to study health disparities in cancer
incidence and outcomes.

Associate Professor, Department of Health

Management and Policy

Chernew’s major area of research is assessing the impact of
managed care on the health care marketplace and on the
utilization of medical services. He also examines the deter-
minants of health plan choice, with an emphasis on the role
of quality in influencing plan choice.

Medical Center Attorney, University of Michigan Henlth
System, Office of the General Counsel

The Health System Attorney for the University of
Michigan, Goldman has served as chair to the Michigan
Society of Hospital Attorneys, as a member of the White
House Task Force on health care reform, and as chair of the
Governors” Commission on Genetic Privacy. He is a mem-
ber of the UM Medical School Institutional Review Board
and has written and lectured about the ethical and legal
aspects of human subject research.

Associate Professor, Department of Biostatistics

Lepkowski is working on new survey sampling methods
and applications across a range of disciplines and analytic
methods appropriate for the analysis of sample survey data.

Professor, Department of Biostatistics

Little’s primary research interest is the analysis of data sets
with missing values. Simple approaches such as discarding
incomplete cases or substituting means can be improved
by modern methods based on models for the data and
missing-data mechanism, using likelihood-based inferential
techniques. Another research interest is the analysis of data
collected by complex sampling designs involving stratifica-
tion and clustering of units. Since working as a statistician
for the World Fertility Survey, he has been interested in
the development of model-based methods for survey

analysis that are robust to misspecification, reasonably effi-
cient, and capable of implementation in applied settings.
Dr. Little’s applied interests are broad, including mental
health, neurology, demography, environmental statistics,
biology, economics and the social sciences as well as bio-
statistics.

Associate Professor, Department of Biostatistics

Murray’s current research interests touch on topics in
nonparametric survival analysis, missing-data issues, quali-
ty-of-life research, and sequential monitoring of survival
endpoints. She is also engaged in research on correlated
survival endpoints. She collaborates with numerous mem-
bers of the University of Michigan Comprehensive Cancer
Center, mostly in the area of breast cancer research. She
has also begun to collaborate with pulmonary researchers
in the Medical School and has been expanding her activi-
ties in collaborations and professional service in areas
intersecting with her new pulmonary research interests.

Professor, Department of Biostatistics

Raghunathan’s research interests are in the analysis of
incomplete data, multiple imputation, Bayesian methods,
design and analysis of sample surveys, small area estimation,
confidentiality and disclosure limitation, longitudinal data
analysis, and statistical methods for epidemiology. He has
developed an SAS-based software for imputing the missing
values for a complex data set and can be downloaded from
www.isr.umich.edu/src/smp /ive.

Assistant Research Scientist, Department of Epidemiology;
Department of Urology, Medical School

Sarma’s primary research interest lies in the natural history
of and racial differences in benign prostatic hyperplasia
(BPH) and prostate cancer. She is currently working on
projects involving racial disparity in clinical manifestations
of benign prostatic hyperplasia, diabetes and benign prosta-
tic hyperplasia, and genetic polymorphisms and hormonal
risk factors for prostate cancer in African-American men.

Assistant Research Scientist, Department of Health Behavior
and Health Education

Wren is involved in studies exploring quality of life as an
important outcome of various medical treatments and
health education interventions. She has considerable expe-
rience developing psychosocial measures, collecting longi-
tudinal data, and directing a large telephone interviewing
center.
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A Letter from the President

elcome to the University of Michigan,
one of our country’s great public universities.

One of the many reasons I am thrilled to be part of this university
community is because of its long-standing commitment to diversity.

I firmly believe that we can learn some of life’s most important lessons
from each other. The more varied the perspectives represented, the richer
our education. Our differences—whether they be the academic questions
that engage us, age, economic background, gender, or race, to name
just a few—>bring a buoyancy to our campus community and help create
the intellectual vitality that makes Michigan internationally renowned.

Since its founding more than 180 years ago, the university has aspired
to provide an outstanding education to a diverse student population.
Former President James B. Angell, in his 1879 commencement address,
said, “Good learning is always catholic and generous.... It frowns on
caste and bigotry. It spurns the artificial distinctions of conventional
society. It greets all comers whose intellectual gifts entitle them to
admission to the goodly fellowship of cultivated minds. It is essentially
democratic in the best sense of that term.”

Several years ago, Michigan’s faculty, through the university senate,
reaffirmed its commitment “to recruiting and maintaining a culturally
and racially diverse student body and faculty that are representative of
contemporary society, and to assuring that these diverse influences are
respected and incorporated into the structure of the university.”

I am proud to belong to an academic community that historically has
embraced diversity and is as committed today to this ideal as it was dur-
ing the days of President Angell. I invite you to join me in supporting
Michigan’s ongoing efforts to promote an appreciation of and openness
to the viewpoints and contributions of others.

Sincerely,

Mary Sue Coleman
President
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