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Last time • • • • •



RCTs Randomization Blindedness (open, single, double… triple?) Placebo RCTs in systematic reviews – Cochrane collaboration



• Quality of RCTs



Randomization • Prior to computers, generating large numbers of random numbers was a lot of work – Companies would publish books of random numbers – Complicated algorithms and practices needed to truly establish a random allocation of a subject to a group



– Jadad score – CONSORT statement



HSS4303B – Intro to Epidemiology Randomization



Randomization • True random vs pseudorandom – Something that is truly random is like the roll of a die – Random number generators (RNGs) used by computers tend to be psuedorandom



Goals of Randomization 1. Eliminate bias (primarily selection bias) 2. Balance arms (groups) with respect to prognostic variables (both known and unknown) 3. Forms basis for statistical tests



Types of Randomization • Do not confuse randomization with random selection or random sampling – What is the difference?



• Output is actually predictable, depending on the “seed” condition that starts the algorithm • However, passes sufficient statistical tests of randomness to be useful for clinical studies



Types of Randomization • It’s important to create similarly sized (or “balanced”) groups to enable many statistical tests • Type of randomization procedure will determine degree of bias – Eg, birthday method – Eg, date of presentation method



Types of randomization • Complete/Simple randomization – Each potential subject is randomly put into one of the treatment groups (or “arms”) – Flip a coin (heads=treatment, tails=control) – Easiest and most intuitive method – Does not guarantee “balance”, since sizes of arms can b heterogeneous, especially in small studies (n=200 or so)



Types of Randomization • Block randomization – Meant to better ensure balance



i.e., If study has very small sample size, there is no guarantee two groups will have equal sample size using simple randomization



Block Randomization • Bad luck = unbalanced samples • Worst luck = all end up in one group, none are in the other • Best luck = exactly equal distribution • Let’s say your two treatment groups are A and B (A is treatment and B is placebo)



•Roll a die (#1–6) to determine pattern •Each pattern has same probability of being chosen (one in six) •Guarantees balance after every four patients



Types of Randomization • Stratified randomization – Meant to better ensure better distribution of potential confounders – Randomize within strata of prognostic variables – Eg, randomize men first, then women, then old, then young, etc



Validity vs Reliability • When we talked about screening tests, we said: – Validity is whether the test is detecting what it says it’s detecting – Reliability is whether it detects the same thing every time you run the test



Combining Blocked and Stratified Randomization If you want to ensure balance, and are concerned about a specific variable, like age, then:



Validity vs Reliability • When we talked about screening tests, we said:



What?



Validity vs Reliability • When used in relation to studies rather than screening tests: – Validity is the extent to which the conclusions drawn from the study are warranted – Reliability still means the same thing, and tends not to be used with relation to studies, only to tests



Types of Study Validity • Internal Validity – Extent to which associations or causal relationships between the variables in question are meaningful – i.e., the “approximate truth” of the relationship being observed – i.e., extent to which confounders have been accounted for



• External Validity – Extent to which results of the study can be applied to other cases, i.e. generalizability



Internal Validity • A term usually used in reference to experimental studies and causal relationships – An inferential relationship is said to be “internally valid” if a causal relationship is reasonably demonstrated – Major threat is confounding – All of Bradford Hill’s 9 criteria are not required, only 3 indices:



External Validity • Generalizability. Threats include: – Was study overly specific to person, place and time? – Placebo effect – Hawthorne and Rosenthal effects



Aside: Qualitative Studies? • Qualitative studies have their own kind of “external validity” – Called “transferability” – “the ability of research results to transfer to situations with similar parameters, populations and characteristics”



• Temporal (cause precedes effect) • Covariation (cause and effect are statistically related) • Nonspuriousness (no other plausible explanations)



Is this an experiment?



Some Other Kinds of Study Validity • Ecological Validity – Extent to which findings are applicable in the “real world” – Similar to external validity, but is different – Heavily controlled nature of some RCTs can imply poor ecological validity – Most important in psychology



Two towns:



What kind of experiment is it?



Raywatville



Gomesland



• Thus, which type of validity does a lack of random assignment put into jeopardy?



To control for potential confounding Does not receive radio broadcast



Receives radio broadcast on how to boil turbid water



Compare rates of water-borne diseases



Why Choose Quasi-Experimental Design? • Sometimes randomization is not possible • Maybe quasi-experimental design can improve external validity? – How?



Quasi-Experimental Design • Looks like an RCT, but lacks random assignment • Why is random assignment important?



Internal validity



What’s a “Natural Experiment”?



What’s a “Natural Experiment”?



• Like a quasi-experiment, except the researcher does not manipulate variables (therefore not a true experiment) • Rather, the allocation of variables happens “naturally”



• Eg, compare two communities with similar demographics, but one has a smoking ban and the other doesn’t; follow prospectively to see the rate of heart disease that arises – Is this not a cohort study?



What’s a “Natural Experiment”?



Something new



• Famous natural experiment: – Comparison of cancer rates in Hiroshima/Nagasaki and similar Japanese cities



• Let’s say you do a physical fitness test on 100 random people, then rank them from least fit to the most fit • What do you think you will see if you re-test the 50 poorest performers a couple days later? • What do you think you will see if you re-test the 50 best performers a couple days later?



What is going on? • This is called “regression to the mean” or “regressive fallacy” • Happens with the variable you are examining is naturally “noisy”, i.e. has a lot of natural variability • First described by Sir Francis Galton in 19th century



Regression to the Mean



Homework



Homework



• Famous trial of the Salk vaccine: • Create 2x2 table for results • State null hypothesis to be tested • Compute relative risk of getting polio after getting Salk vaccine



Regression toward the mean refers to the phenomenon that if a variable is extreme on the first measurement then later measurements may not be as extreme



Nice clear explanation here: http://www.sportsci.org/resource/stats/regmean.html



At the end of the follow-up period there were 82 cases in the vaccine group and 162 in the placebo group
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