Community Health 099-07 – Introduction to Statistics for Health Applications

Syllabus – Spring 2012

Instructor:
Karen C. Kosinski, MSPH, PhD

Office:

112 Packard Avenue, 3rd floor

Phone:

(617) 627 – 4812

Email: 

karen.kosinski@tufts.edu
Office Hours:
Wednesdays, 3:00 – 4:30pm
Lectures: 

10:30 – 11:45am, TSCH 316
Course Description

The goal of this course is to introduce students to the topic of statistics as it relates to community health, public health, and research in the health fields. This introductory level course does not require calculus. It emphasizes the applications of statistics in the health fields and does not attempt to provide mathematical derivations of statistical equations. Student will learn to use the computer program SPSS and/or STATDISK. SPSS is available on the computers in Eaton Lab; students are not required to purchase a copy of the program. STATDISK is included with a copy of the required textbook (Triola & Triola).
Required Materials
1. Triola, M. M., & Triola, M. F. (2006). Biostatistics for the Biological and Health Sciences. Boston: Pearson.

2. Scientific calculator (inexpensive, non-graphing)

Grading

In-class Quizzes





25%


Homework






15%


Exam 1






20%


Exam 2






20%


Exam 3






20%

In-class Quizzes

Throughout the semester, a number of unannounced quizzes will be given in class. Plan to complete homework assignments on time, come to class, and complete readings prior to lecture. In-class quizzes are designed to motivate students to complete readings before class and to improve the retention of material prior to exams. Research has shown that an excellent way to retain material is to take a test on the material. 

Homework

Homework will typically be due on a weekly basis. You may work with other students on homework assignments but you must (a) personally understand all homework solutions that you submit and (b) personally carry out all calculations submitted as part of your homework. If you choose to work with others, please list the names of your collaborators on the top of your homework submission and clearly indicate your own name. Every student must submit their own copy of the homework (i.e. no group or team submissions). 
Homework assignments must be submitted on time or they will not be accepted. There is no ‘late’ grade for homework. You may not revise and resubmit a homework assignment. The grade received on a homework is final unless a grading error was made. You are encouraged to meet with me well in advance of a deadline to discuss concerns with, questions about, or difficulties with a homework assignment. If you cannot make my office hours, please email me for an alternative meeting time. Questions about homework may not be answered by email unless they require only a brief, clarifying response. 
Exams

Three exams will be given during the semester. The exams are not cumulative. They are designed to assess your retention of course material and ability to perform statistical tests and calculations. There will be no make-up opportunities for exams. 

Miscellaneous

Extra Credit
Extra credit opportunities are not provided.

Plagiarism

Plagiarism is using someone else’s words, ideas, or phrases in your work and representing it as your own or failing to use quotation marks to indicate copied text. It is discussed further in a handbook called Academic Integrity @ Tufts, issued by the Dean of Students. As required by Tufts University, students who plagiarize will be automatically reported to the appropriate academic dean.

Students with Disabilities
Students who require accommodations as a result of a documented disability should register with the Disability Services Office at the beginning of the semester. If you require accommodations, call the Student Services Desk at 617-2000 to arrange an appointment with Sandra Baer, Program Director of Disability Services.

Questions about Grades

You may have questions about a grade earned on a particular assignment. If questions arise, please wait until 24 hours have passed between receiving the grade and asking questions about it. If you do have questions about a grade, ask for clarification about the grade within a week of earning the grade. You must request the clarification in writing via email (NOT before or after class). If I agree to revisit a grade for one section of an assignment, I reserve the right to grade the entire assignment again for a higher or lower grade than the original grade.
Lecture Topic and Assignment Due Dates

[image: image1.emf]Month

Day Day Topic Reading Due Date

19 Thu

Course overview, data types, experimental design

pp. 4 - 18 24-Jan

24 Tue

Frequency distributions, data visualization

pp. 25 - 40 26-Jan

26 Thu

Measures of central tendency, measures of variation

pp. 42 - 65 31-Jan

31 Tue

Z scores and relative measurements, exploratory data analysis

pp. 69 - 83 2-Feb

2 Thu

Probability, addition & mulitplication rule, conditional probability, Bayes' Theorem

pp. 92 - 124 7-Feb

7 Tue

Relative risk and odds ratio, permutations and combinations

pp. 127 - 134 & 141 - 147 9-Feb

9 Thu

Random variables, binomial distribution, Poisson data

pp. 158 - 184 14-Feb

14 Tue

Normal distribution, sampling

pp. 192 - 217 21-Feb

16 Thu

EXAM 1

21 Tue

Central Limit Theorem, normal approximation of binomial, Quantile-Quantile plots

pp. 221 - 246 28-Feb

23 Thu

NO CLASS - MONDAY SCHEDULE

28 Tue

Confidence intervals, estimating population proportion, mean, and variance

pp. 256 - 268 & 284 - 291 & 297 - 305 1-Mar

1 Thu

Hypothesis testing, type I and II errors

pp. 316 - 333 6-Mar

6 Tue

Testing claims about proportions, means, standard deviations, and variances

pp. 337 - 344 & 353 - 360 & 364 - 367 8-Mar

8 Thu

Population inferences, inferences from matched pairs

pp. 378 - 391 & 400 - 404 13-Mar

13 Tue

Odds ratios, comparing variance

pp. 408 - 418 27-Mar

15 Thu

EXAM 2

20 Tue

NO CLASS - SPRING BREAK

22 Thu

NO CLASS - SPRING BREAK

27 Tue

Correlation

pp. 428 - 437 29-Mar

29 Thu

Regression

pp. 449 - 460 3-Apr

3 Tue

Multiple regression

pp. 472 - 478 5-Apr

5 Thu

Contingency tables, Fisher's exact test

pp. 504 - 514 10-Apr

10 Tue

McNemar's test for matched pairs

pp. 519 - 523 12-Apr

12 Thu

One-way ANOVA, two-way ANOVA

pp. 532 - 543 & 550 - 556 17-Apr

17 Tue

Wilcoxon signed-ranks for matched pairs, Wilcoxon rank-sum test

pp. 568 - 589 19-Apr

19 Thu

Kruskal-Wallis test

pp. 591 - 594 24-Apr

24 Tue

Rank correlation

pp. 597 - 602 24-Apr

26 Thu

EXAM 3

January

February

March 

April


Conceptual Course Objectives

This course seeks to do the following:

· Introduce students to statistical concepts of major importance

· Promote critical thinking skills by requiring that students understand, practice, and apply statistical tests in a health context

· Improve the ability of students to read the peer-reviewed literature in the health sciences area, particularly with respect to common statistical tests

· Present an overview of statistical concepts that may be relevant for students seeking to conduct basic research in the future

· Provide students with a forum to practice exploratory data analysis

Skill-Based Course Objectives

By the end of the course, students should be able to do the following:

1. Accurately present and interpret health data in a visual format

2. Describe data with respect to central tendency and variation

3. Apply the rules of probability when data are discrete

4. Apply the rules of probability when data are normally distributed

5. Explain binomial, Poisson, and normal data distributions

6. Understand and explain the Central Limit Theorem

7. Carry out hypothesis tests

8. Calculate confidence intervals and p-values

9. Calculate sample size and power for hypothesis tests

10. Understand two-sample inferences with respect to proportions, means, matched pairs, odds ratios, and sample variation

11. Perform simple linear regression
12. Understand the basics of nonparametric tests
Community Health Program Learning Objectives addressed by CH 099
Skills

2. Students can explain and apply the basic principles needed to understand health status. This will include exposure to various ways of understanding rates, risk factors, disease determinants, causation, evidence, and intervention.

a. Critical thinking 

c. Quantitative reasoning 

3. Students can explain and assess social and behavioral interventions to improve the health of populations.

c. Research skills 
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