Appendix F. Statistical Reference

Interpretation of Standardized Mean Differences

Standardized mean differences (s) are used to represent the difference between two groups when the groups are measured on differently scaled measures across many studies. For instance, in the pharmacological studies, patients are evaluated on as many as seven different measures. A standardized mean difference between groups is simply the mean difference re-scaled so that all measures have the same variance and standard deviation in scores. If we make the assumption that these scales or subscales measure roughly the same construct (past validity studies make this a safe assumption for the scales in question),1 meta-analysis of standardized mean differences (also commonly referred to as “effect sizes” in this report) becomes both possible and theoretically meaningful. 


The value of the standardized mean difference might be best considered as the degree of overlap between the distributions of treatment and control group scores. Because delta (is the standardized score of the treatment group mean in the control group distribution, we can calculate approximately what proportion of the control group scores are less than the average score in the treatment group.2 The table below summarizes percentages for a range of effect sizes. 

	Effect Size
	0.10
	0.20
	0.30
	0.40
	0.50
	0.60
	0.70
	0.80
	1.00
	1.20
	1.50

	% of treatment group with scores better than the average person in the control group
	54%
	58%
	62%
	66%
	69%
	73%
	76%
	79%
	84%
	88%
	93%



Thus, someone undergoing a treatment (e.g., bromocriptine) that has an expected effect size of .50 would expect that his symptoms afterwards would be better than 70 percent of those who underwent the “control” procedure (e.g., L-dopa alone). 


Even small effects can be important, depending on the importance of the outcome. In past medical studies, small but statistically significant effect sizes have been deemed important enough to prematurely end double-blinding: the 1987 study of the effect of aspirin on reducing the risk of heart attacks found an effect size for aspirin over placebo equivalent to a standardized mean difference of  .07.3 

Calculation of Change Score Standard Deviations

While many studies reported both baseline and outcome data (from which change score means can be calculated), only a few studies (most from the Parkinson’s Study Group) reported change score standard deviations. Because controlling for pre-test differences was desired, and the “change score” standardized mean difference was desirable as a meta-analytic outcome, we estimated change score standard deviations when the data was not directly available. 


This estimation was possible due to the studies that reported pre-test means and standard deviations, post-test means and standard deviations, and change score means and standard deviations. This data was available for 25 treatment arms, and it allowed for the calculation of 25 pre/post-test correlations. Figure 1 demonstrates that the time between pre-test and post-test scores was strongly related to the correlation between pre-test and post-test scores. In fact, the relationship was strong enough (R2=.77) to make imputation of the pre/post-test correlation possible. The method used gave slightly more conservative (i.e., lower) correlations than those implied by the figure. For studies with a treatment duration of 10 months or less, a correlation of .8 was used to estimate the change-score standard deviation; .6 was used for those between 10.1 months and 20 months; .4 for those between 20.1 months and 30 months; .2 for those between 30.1 months and 40 months; and .1 for those studies of longer duration. The formula used was 
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Figure 1. Time of evaluation versus pre-test post-test correlation
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