
PHA 6717 - MEASUREMENT IN PHARMACEUTICAL OUTCOMES AND POLICY 
RESEARCH 

THURSDAYS 1PM – 4PM 

HPNP 2306 

 
Learning Objectives 

 Describe the role of measurement in the context of the scientific method. 

 Identify key issues in design of patient-reported outcomes measures, including item and response 
wording, response scaling, item sequencing, and questionnaire administration. 

 Identify data ascertainment techniques, weaknesses and strengths for clinical measures that rely on 
secondary data sources including billing data, registries, and electronic health records. 

 Explain methods of determining reliability, validity and acceptability of measures. 

 Define and describe examples of measurement error and misclassification bias in both exposure, 
confounding and outcome measurement. 

 Identify measurement error related to time in making causal inferences 

 Assess the impact of measure misspecification and missingness on the ability to find unbiased 
estimates of an association.  

 

COURSE STRUCTURE AND PROCEDURES 

Overview:  PHA 6717 is a graduate level class that is structured as a “seminar” or discussion class.  The 
success of such a class depends on your keeping up with the assignments and participating actively in 
class discussions.  As a student in the course, you are also expected to read material beyond the 
required readings.  For example, when the assignment is to read and critique a research article(s), you 
are expected to thoroughly understand the article.  If authors state that they based their research on a 
validated measure, you are expected to read more to determine whether the measure was 
appropriately validated and can be used for the research question at hand.  If authors state that they 
used a particular analytic method, you will be expected to read about this method to determine 
whether or not the method was used appropriately and what its advantages or disadvantages may have 
been.  

Resources posted on Canvas for each week will include an overview of learning objectives, related 
readings and instructions for a written assignment.  Each week some students will be chosen to present 
the core leaning content for that week in class.  Those students can choose the mode of presentation 
they prefer and plan on a succinct 15 minute summary.  The content of this summary should follow 
closely the learning objectives for the week and synthesize relevant content of the readings as it relates 
to these objectives.  For example, in preparing the synthesis it is important to consider that some 
passages of the readings may not be relevant to the learning content and thus, should be omitted.   

All students are expected to be prepared to discuss the content that was included in the readings and in 
their written assignments in class. Students are encouraged to bring supplemental information from 
additional readings or other materials that can enhance understanding of the topic.  You should be 
prepared to ask questions that spark discussion, promote critical thinking and even debate, and 
encourage the application of concepts to specific situations relevant to research in POP.   



Weekly written assignments (should not exceed 1-2 pages):  Faculty will post several discussion 
questions each week.  Each student must submit his or her answers by 7pm of the day before class.  
Compliance with this deadline is critical to allow faculty time to read assignments. Answer each of the 
questions using cohesive paragraphs.  Your paragraphs should be textual.  Please do not use outlines or 
sentence fragments for your answers. 

Class meetings:  Students will be chosen to provide a brief overview of the weekly topic.  The overview 
should be based on the readings and learning objectives that were posted for the week, as well as 
additional material that the student has found to be useful to enhance discussion of the topic.  In 
presenting a particular topic, students are expected to synthesize the information from the readings. 
Following this presentation, the selected student is then expected to lead the class in a discussion.  

Each time a students leads a discussion during class, performance will be graded on a scale of 0-5.  
Grading of performance in class meetings is based on the following criteria: 

 Class presentation is well organized and provides an accurate and concise overview of the 
assigned topic 

 Questions to the group reflect insightful understanding of the assigned readings 

 Leader effectively encourages and leads discussion throughout the discussion period 

 Leader summarizes key points raised during the discussion 

Selection of a measurement instrument (group assignment, max 2 students per group):  During the 
course of the semester, you will be asked to conduct a review regarding measurement of commonly 
used outcomes. Because commonly used measures have a large volume of literature testing the 
reliability and validity, you will work in groups.  You will summarize your findings in a presentation in 
class and a term paper that is due 1 week before the scheduled presentation.  

The three outcomes that can be selected this semester include controlled chronic pain, onset of 
substance use disorder, and nausea.  The group assigned to a “construct” is expected to present at least 
3 different approaches to how it has been measured.  For each approach present a published validation 
approach and discuss the strength and weaknesses of the approach.  Then develop the “ideal” measure 
for the following scenarios: 

Controlled chronic pain: You are evaluating a new opioid dosing regimen against a standard dosing 
regimen in a group patients treated by the outpatient pain service of your institution. You can use any 
data source you would like but consider practicality.  Consider validation approaches – perhaps in a 
subsample.  Describe how you would establish the validity of your measure.  Finally, describe which type 
of measurement error would be most concerning to you and whether you would expect it to result in 
bias. 

Onset of substance use disorder: You are conducting a retrospective cohort study on the safety of 
central nervous system stimulants in terms of a potential increase in the risk for substance user 
disorder. You can use any data source you would like but consider practicality.  Consider validation 
approaches – perhaps in a subsample.  Describe how you would establish the validity of your measure. 
Finally, describe which type of measurement error would be most concerning to you and whether you 
would expect it to result in bias. 

Nausea: For the same opioid dosing regimen study you are evaluating whether the new regimen has a 
different effect on nausea compared to the traditional regimen. You can use any data source you would 
like but consider practicality.  Consider validation approaches – perhaps in a subsample.  Describe how 



you would establish the validity of your measure. Finally, describe which type of measurement error 
would be most concerning to you and whether you would expect it to result in bias. 

 

GRADING 

> 93%                                                           A 
90-92%                                                         A- 
87-89%                                                         B+ 
83-86%                                                         B 
80-82%                                                         B- 
77-79%                                                         C+ 
73-76%                                                         C 
70-72%                                                         C- 
67-69%                                                         D+ 
63-66%                                                         D 
60-62%                                                         D- 
< 60%                                                            E 
 

ASSIGNMENTS 

Measure selection/validation (group project)      24%  
Final exam (in house, closed book)       34% 
Leading Class Discussion        28% 
Weekly assignments (14)        14% 
 

Critical Dates 

Group Presentation on Development and Validation of Clinical Measure   4/21 
Final exam          4/28 
 

Course outline 

The table below provides an overview of all class sessions along with planned topics, learning objectives 
and readings.  Note that some readings might change – make sure to check what is posted for each 
week on Canvas.  Some class session dates may also change due to travel or department events.  
Assignments will be posted online in separate documents for each week.  

 

 



Weeks 3 to 6 are led by Dr. Soria-Saucedo. 

Date Topic Learning objectives Readings 

W1 
1/5 

Introduction 
to class 

 Kimberlin CL, Winterstein AG. Am J Health Syst Pharm. 2008; 65:2276-84 

Causal 
inference 
and scientific 
method 

1. Describe key considerations in making causal inferences in science 
2. Provide a brief overview of the evolution of theory of science and 

the scientific method  

Rothman KJ et al.  Causation and causal inference. Chapter 2. In Rothman KJ, 
Greenland S, Lash TL. Modern Epidemiology. 3rd edition. 2008. Lippincott 
Williams & Wilkins. Philadelphia, PA 

Classic test 
theory 

1. Define the process of measurement in science 
2. Define key components of classic test theory 

Streiner DL, Norman GR, Cairney J.  Health measurement scales. 5th edition. 
2015. Oxford University Press, Ontario, Canada. Chapter 1 & 2 

W2 
1/12 

Constructs of 
health in 
clinical 
assessment 

1. Explain the relationship of clinical outcomes to measurement 
constructs 

2. Name some approaches to categorization of outcomes 

Starfield B. Measurement of Outcome – Proposed Scheme. The Milbank 
Quarterly, Vol. 83, No. 4, 2005 (pp. 1–11)  

Donabedian, A. The role of outcomes in quality assessment and assurance. QRB 
1992;18:356-360 

Measuring 
mortality 

1. Describe the coding conventions for cause of death 
2. Demonstrate the limitation of cause of death data with the 

example of sudden cardiac death 

Introduction into measurement of death: http://www.deathreference.com/Bl-
Ce/Causes-of-Death.html   

Vital Statistics cause of death coding conventions: 
http://www.cdc.gov/nchs/ppt/nchs2012/LI-14_MININO.pdf  

Anderson RN et al. Comparability of Cause of Death between ICD–9 and ICD–
10: Preliminary Estimates. NVSS 2001;49(2)  

W3 
1/19 

Patient-
reported 
outcomes 

1. Define the construct of patient-reported outcomes and discuss 
their relevance in the assessment of drugs and healthcare 
service 

2. Describe how patient-reported outcomes measurement is 
implemented 

Patient-reported outcomes: A new era in clinical research. Prasanna R. 
Deshpande, Surulivel Rajan, B. Lakshmi Sudeepthi, and C. P. Abdul Nazir. 
Perspect Clin Res. 2011 Oct-Dec; 2(4): 137–144. 
 
Overview of the SF-36 HrQoL instrument:  
http://www.sf-36.org/tools/SF36.shtml  

PRO item 
selection 

1. Describe ways to identify items for PROs 
2. Define key features of content validity of a PRO and how it is 

assessed 
3. List key considerations for item selection in PRO development 

Streiner DL, Norman GR, Cairney J.  Health measurement scales. 5th edition. 
2015. Oxford University Press, Ontario, Canada. Chapter 3 and 5 until section 
“homogeneity of the items”  

Rothman M, Burke L, Erickson P, Leidy NK, Patrick DL, Petrie CD.  Use of existing 
patient-reported outcome (PRO) instruments and their modification: Value in 
Health 2009; 12 (8):  1075-1083. 

PRO 
response 
scales 

1. Compare the advantages of continuous versus categorical PRO 
response scales 

2. Describe examples of direct PRO estimation methods and discuss 
advantages and disadvantages 

3. Name examples of comparative PRO scaling methods 

Streiner DL, Norman GR, Cairney J.  Health measurement scales. 5th edition. 
2015. Oxford University Press, Ontario, Canada. Chapter 4 

W4 
1/26 

Reliability  1. Define reliability according to classical test theory 
2. Explain the meaning of ICCs and the distinction between 

Streiner DL, Norman GR, Cairney J.  Health measurement scales. 5th edition. 
2015. Oxford University Press, Ontario, Canada. Chapter 5 from “homogeneity 

http://www.deathreference.com/Bl-Ce/Causes-of-Death.html
http://www.deathreference.com/Bl-Ce/Causes-of-Death.html
http://www.cdc.gov/nchs/ppt/nchs2012/LI-14_MININO.pdf
http://www.sf-36.org/tools/SF36.shtml


consistency versus absolute agreement of items”   

Streiner DL, Norman GR, Cairney J.  Health measurement scales. 5th edition. 
2015. Oxford University Press, Ontario, Canada. Chapter 8 until section 
“different forms of the reliability coefficient”  

SF-36 reliability report 

Interpretatio
n of 
reliability 
coefficients 

1. Compare and contrast the meaning, advantages, and 
disadvantages of various reliability coefficients 

2. Describe the relationship between reliability coefficients and 
sample size 

Streiner DL, Norman GR, Cairney J.  Health measurement scales. 5th edition. 
2015. Oxford University Press, Ontario, Canada. Chapter 8 from “different 
forms of the reliability coefficient” until “reliability generalization” 

Generalizabil
ity 

1. Discuss the importance of generalizability in theory of science 
2. Describe key considerations in generalizing measure reliability 

Rothman KJ, Gallacher JEJ, Hatch EE. Why representativeness should be 
avoided. Int J Epidem 2013;42:1012-1014 

Commentaries and rebuttal following the article above: Int J Epidem 
2013;42:1014-1028 

Streiner DL, Norman GR, Cairney J.  Health measurement scales. 5th edition. 
2015. Oxford University Press, Ontario, Canada. Chapter 8 from “reliability 
generalization”. 

W5 
2/2 

Validity 
definitions 

1. Define validity in the context of test theory and theory of science 
2. Explain the use of content, criterion, construct, discriminant and 

convergent validation approaches to assess validity 
3. Explain the concept of responsiveness and sensitivity to change 

in measure validation 

Streiner DL, Norman GR, Cairney J.  Health measurement scales. 5th edition. 
2015. Oxford University Press, Ontario, Canada. Chapter 10. Validity. Read up to 
“Validity and types of indices 

McHorney CA et al. The MOS-36-Item Short-Form Health Survey: II. 
Psychometric and clinical tests of validity in measuring physical and mental 
health constructs. Medical Care 1993; 31:247-263 

 Criterion 
validation 

1. Define validation approaches for clinical measures of disease 
2. Define and rank the relevance of sensitivity, specificity and 

positive predictive value for different clinical and research 
scenarios 

3. Explain ROC curves 

Fletcher et al. Clinical Epidemiology – The Essentials, Chapter 3 – Diagnosis. 3rd 
edition, Lippincott Williams and Wilkins, Baltimore, MD 1996 

Chen G et al. Validating ICD9 coding algorithms for diabetes mellitus from 
administrative data.  Diab Res Clin Pract 2010;89:189-195  

Radovanovic D et al. Validity of Charlson Comorbidity Index in patients 
hospitalised with acute coronary syndrome. Insights from the nationwide AMIS 
Plus registry 2002–2012. Heart 2014;100:288-294 

W6 
2/9 

Item 
Response 
Theory (IRT) 

1. Describe the strengths and weaknesses of IRT compared to 
Classic Test Theory (CTT) 

2. List key considerations for choosing IRT over CTT 
 

Presentation: A comparison between CTT and IRT measurements 
Embretson SE: The new rules of measurement. Psychological Assessment 8: 
341–349, 1996. 
Patient-Reported Outcome Measurement Information System 
(PROMIS).Evaluation of Item Candidates: The PROMIS Qualitative Item Review 

Modes of 
Administrati
on 

1. Define the four modes of Administration 
2. Discuss advantages and disadvantages between the modes 
3. Describe key biases that can be introduced in PRO development 
4. Describe ways to address these biases in PRO development 
 

Bowling A: Mode of questionnaire administration can have serious effects on 
data quality. Journal of public health (Oxford, England) 27: 281–291, 2005. 
Chan KS, Orlando M, Ghosh-Dastidar B, et al.: The interview mode effect on the 
Center for Epidemiological Studies Depression (CES-D) scale: an item response 
theory analysis. Medical care 42: 281–289, 2004. 
Asking Questions About Behavior: Cognition, Communication, and 



Questionnaire Construction. Norbert Schwarz and Daphna Oyserman 

W7 
2/16 

Composite 
endpoints  

3. Describe the advantages and disadvantages in utilizing 
composite endpoints  

4. List the key requirements for the composition of multiple 
endpoints in safety or efficacy assessments 

Montori VM et al.  Validity of composite end points in clinical trials.  BMJ 
2005;330:594-f 

Ignacio Ferreira-González et al. Problems with use of composite end points in 
randomised controlled trials cardiovascular trials: systematic review of trials 
BMJ 2007;334;786 

Tomlinson et al.  Composite End Points in Randomized Trials: There Is No Free 
Lunch. JAMA.2010; 303: 267-268 

Surrogate 
endpoints 

1. Describe key requirements for a surrogate endpoint in order to 
serve as valid proxy for the measurement of a drug effect 

2. Describe key challenges in establishing epidemiologic evidence 
for the link between a surrogate and hard clinical endpoint. 

Fleming TR. Surrogate endpoints and FDA/s accelerated approval process. 
Health Affairs 2005;24:67-78.  

Stratton IM et al. Association of glycemia with macrovascular and microvascular 
complications of type 2 diabetes (UKPDS 35): prospective observational study. 
BMJ 2000;321:405-12.  

Riddle MC et al.  Epidemiologic relationship between A1c and all-cause 
mortality during a median 3.4-year follow-up glycemic treatment in the 
ACCORD trial. Diabetes Care 2010;33:983-90  

W8 
2/23 

Measuring 
morbidity in 
administrativ
e claims data 

1. Describe strength and weaknesses of billing data for 
measurement of clinical  

2. Describe the ICD9-CM coding system 

Terris et al. Health State Information Derived from Secondary Databases was 
affected by Multiple Sources of Bias. J Clin Epidemiol. 2007 July; 60(7): 734–
741.  

Schneeweiss S. understanding secondary databases: a commentary on “Sources 
of bias for health state characteristics in secondary databases”. J Clin Epi 
2007;60:648-650  

Schneeweiss S, Avorn J. A review of uses of health care utilization databases for 
epidemiologic research on therapeutics. J Clin Epi 2005;323-337 

EHR systems 1. Describe current efforts to establish a common data model for 
EHR systems through meaningful use 

2. Compare and contrast the validity of outcomes definitions using 
EHR versus claims data  

CMS and HealthIT.gov websites on meaningful use; make sure you look at 
requirements for the different stages and the outline for a common data model 

 http://www.healthit.gov/providers-professionals/meaningful-use-
definition-objectives 

 http://www.cms.gov/Regulations-and-
Guidance/Legislation/EHRIncentivePrograms/Meaningful_Use.html 

 http://www.healthit.gov/sites/default/files/qdm_dec2013.pdf 

Caveats for the Use of Operational Electronic Health Record Data in 
Comparative Effectiveness Research. Medical Care. 2013;51: S30-S37 

Data Quality Assessment for Comparative Effectiveness Research in Distributed 
Data Networks. Medical Care. 2013;51: S22-S29  

W9 
3/2 

Misclassificat
ion of 
outcomes 

1. Describe common ways how outcomes can be misclassified by 
inappropriate or invalid data ascertainment methods 

2. Explain the concepts of differential and non-differential 
misclassification 

Hartzema AG and Schneeweiss S. Addressing misclassification in 
pharmacoepidemiologic studies. (Chapter 13) in: Hartzema et al (ed) 
Pharmacoepidemiology and Therapeutic Risk Management, Harvey Whitney 
Books, Cincinnati, OH 2008 

http://www.healthit.gov/providers-professionals/meaningful-use-definition-objectives
http://www.healthit.gov/providers-professionals/meaningful-use-definition-objectives
http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/Meaningful_Use.html
http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/Meaningful_Use.html
http://www.healthit.gov/sites/default/files/qdm_dec2013.pdf
http://journals.lww.com/lww-medicalcare/toc/2013/08001
http://journals.lww.com/lww-medicalcare/toc/2013/08001


3. Describe how misclassification of outcomes affects the estimate 
of associations between exposure and outcomes 

Setoguchi S et al. Agreement of diagnosis and its date for hematologic 
malignancies and solid tumors between medicare claims and cancer registry 
data.  Cancer Causes Control 2007;18:561-569 

Addressing 
outcomes 
misclassificat
ion 

1. Describe approaches to address outcomes misclassification  Funk MJ et al. Misclassification in administrative claims data: quantifying the 
impact on treatment effect estimates. Curr Epidemiol Rep 2014;1:175-195 

Magder LS, Hughes JP. Logistic regression when the outcome is measured with 
uncertainty. Am J Epi 1997;146:195-203  

3/9 Spring Break   

W10 
3/16 

Drug 
exposure 
measuremen
t 

1. Describe methods used to classify drugs  
2. Compare and contrast approaches to define adherence and 

persistence 
3. Explain how dose and duration can be summarized to quantify 

exposure and discuss strengths and weaknesses of various 
approaches 

Wettermark B et al. Drug Utilization Research. In: Hartzema et al (ed) 
Pharmacoepidemiology and Therapeutic Risk Management, Harvey Whitney 
Books, Cincinnati, OH 2008, pages 159-174 

Raebel et al. Standardizing Terminology and Definitions of Medication 
Adherence and Persistence in Research Employing Electronic Databases. 
Medical Care 2013;51:S11-21   

Van Staa TP et al. oral corticosteroids and fracture risk: relationship to daily and 
cumulative doses.  Rheumatology 2000;39:1383-1389 

Exposure 
mis-
classification 

1. Describe common sources of exposure misclassification in drug 
studies 

2. Estimate the impact of exposure misclassification on association 
estimates 

3. Describe approaches to address exposure misclassification in 
studies on drug effects 

Hartzema AG and Schneeweiss S. Addressing misclassification in 
pharmacoepidemiologic studies. (Chapter 13) in: Hartzema et al (ed) 
Pharmacoepidemiology and Therapeutic Risk Management, Harvey Whitney 
Books, Cincinnati, OH 2008. 

Funk MJ et al. Misclassification in administrative claims data: quantifying the 
impact on treatment effect estimates. Curr Epidemiol Rep 2014;1:175-195  

Rahme E et al. Do Proton pump inhibitors confer additional gastrointestinal 
protection in patients given celecoxib? Arthritis & Rheumatism 2007;57:748-
755  

Bodnar LM. The impact of exposure misclassification on associations between 
pregnancy BMI and adverse pregnancy outcomes. Obesity 2010; 18(11):2184-
90  
Beiderbeck AB et al. Misclassification of exposure is high when interview data 
on drug use are used as a proxy measure of chronic drug use during follow-up.  
J Clin Epidem 2004;57:973-977  

W11 
3/23 

Time in 
measuring 
risk 

1. Describe different ways and provide examples how associations 
between drugs and outcome can vary over time 

2. Describe the set-up of time-varying exposure and how drug 
exposure windows can be varied to determine the duration and 
intensity of drug effects, including depletion of susceptibles 

3. Describe how measures of exposure duration or intensity can be 
incorporated into the time-varying exposure definitions. 

Rothman KJ and Greenland S. Cohort Studies. In: Rothman KJ, Greenland S, Lash 
TL. Modern Epidemiology. 3rd Edition.  Lippincott Williams & Wilkins 2008, 
Philadelphia, PA 

Stricker BHCh and Stijnen T. Analysis of individual drug use as a time-varying 
determinant of exposure in prospective population-based cohort studies.  Eur J 
Epidemiol 2010;24:245-251  

Suissa S et al. First-time use of newer oral contraceptives and the risk of venous 
thromboembolism.  Contraception 1997;56:141-146 



Ray WA. Evaluating medication effects outside of clinical trials: new-user 
designs. Am J Epidemiol 2003;158:915-920  

Drug exposure risk windows and unexposed comparator groups for cohort 
studies in Pharmacoepidemiology. PDS 1998;7:275-280 

Time-related 
biases 

1. Describe time-related biases including time window bias and 
immeasurable time bias.  

2. Describe approaches in design and analysis that address time-
varying effects 

3. Describe immortal time bias and discuss design and analytical 
solutions. 

Suissa S et al. Time-window bias in case control studies: statins and lung cancer. 
Epidemiology 2011;22:228-231  
Suissa S. Immeasurable time bias in observational studies of drug effects on 
mortality. Am J Epidemiol 2008;168:329-35  
Suissa S. Immortal time bias in observational studies of drug effects.  PDS 
2007;16(3):241-249  
Suissa S. Immortal time bias in pharmacoepidemiology. Am J Epidemiol 
2008;167 (4): 492-499.  
Suissa S et al. Metformin and the risk of cancer. Diabetes Care 2012;35:2665-
2673  

Zhou Z et al. Survival Bias Associated with Time-to-Treatment Initiation in Drug 
Effectiveness Evaluation: A Comparison of Methods. Am J Epidemiol 2005;162 
(10): 1016-1023  

W12 
3/30 

Misclassified 
confounders 

1. Describe types and examples of confounder misclassification 
2. Describe the parameters that define the direction and strength 

of impact of misclassified or unmeasured confounders on 
associations 

3. Describe how the impact of residual confounding can be 
estimated 

 

Hartzema AG and Schneeweiss S. Addressing misclassification in 
pharmacoepidemiologic studies. (Chapter 13) in: Hartzema et al (ed) 
Pharmacoepidemiology and Therapeutic Risk Management, Harvey Whitney 
Books, Cincinnati, OH 2008 

Rubino A et al. Risk of suicide during treatment with venlafaxine, citalopram, 
fluoxetine, and dothiepin: retrospective cohort study. BMJ 2007; 334 : 242  

Oliveira et al. self-reporting weight and height: misclassification effect on the 
risk estimates for acute myocardial infarction. Europ J Publ Health 2009  

Knol et al. Unpredictable bias when using the missing indicator method or 
complete case analysis for missing confounder values: an empirical example. J 
Clin Epi 2010;63:728-736  

W13 
4/6 
 

Addressing 
misclassified 
confounders 

1. Describe ways to address residual confounding with external 
information 

2. Describe the general application of instrumental variables to 
address residual confounding 

Funk MJ et al. Misclassification in administrative claims data: quantifying the 
impact on treatment effect estimates. Curr Epidemiol Rep 2014;1:175-195  
Schneeweiss S et al. Adjusting for Unmeasured Confounders in 
Pharmacoepidemiologic Claims Data Using External Information. Epidemiology 
2005;16: 17–24  
Bodnar et al. The Impact of Exposure Misclassification on Associations Between 
Prepregnancy BMI and Adverse Pregnancy Outcomes. Obesity 2010  
Brookhart et al. Evaluating Short-Term Drug Effects Using a Physician-Specific 
Prescribing Preference as an Instrumental Variable. Epidemiology 2006;17: 
268–275)  



W14 
4/13 

Types of 
missingness 

3. Describe types of missingness in research 
4. Compare and contrast complete case analysis, overall mean 

imputation and the missing indicator method) in terms of their 
ability to produce unbiased effect estimates under the 
assumption of MCAR versus MAR. 

Donders et al. Review: a gentle introduction to imputation of missing values. J 
Clin Epidem. 2006;59:1087-1091 

Janssen et al. Missing covariate data in medical research: To impute is better 
than to ignore. J Clin Epidem. 2010;63:721-727 

Imputation 1. Explain the advantage of multiple imputation versus single 
imputation methods 

2. Discuss general pitfalls of imputation methods. 

Sterne et al. Multiple imputation for missing data in epidemiological and clinical 
research: potential and pitfalls. BMJ 2009;338:2393 

4/20 
(Reading 
Day ) 

Presentation of group assignments 

4/?(Pending 
Dr. 
Winterstein) 

Exam 

 

Class Attendance Policy 

Requests for excused absences MUST be made by an email to the course coordinator prior to the scheduled session.  
 
Other relevant policies: 

The College of Pharmacy has a website that lists course policies that are common to all courses. This website covers the following: 
 

1. Class Attendance, Make-up Exams and Other Work 
2. University Grading Policies for Assigning Grade Points 
3. Concerns, Appeals, and Complaints 
4. Academic Integrity Policy 
5. How to request learning accommodations 
6. Faculty and course evaluations  
7. Computer and Other Technology Requirements 
8. Student expectations in class 
9. Discussion board policy 
10. Email communications 
11. Religious holidays 
12. How to Contact Counseling & student health Services 
13. How to access services for student success 



14. Faculty Lectures/Presentations Download Policy 
 

Please see the following URL for this information: 

http://www.cop.ufl.edu/wp-content/uploads/dept/studaff/policies/General%20COP%20Course%20Policies.pdf 

Also note the UF Graduate school policies summarized here: 

http://graduateschool.ufl.edu/files/handbook.pdf 

 

http://www.cop.ufl.edu/wp-content/uploads/dept/studaff/policies/General%20COP%20Course%20Policies.pdf
http://graduateschool.ufl.edu/files/handbook.pdf

