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Example 6.3 In xample 1.5, we plotted data from a study quantifying the interaction between

b = 14 blocks.

We can now test for treatment effects, and if necessary use Tukey’s method to make pairwise
comparisons among the three drugs (e = 0.05 significance level)

1L Hy:oy =y = a3 =0 (p =py= #3) (No drug effect on theophylline clearance)
2. Hy: Not all @; are 0 (Drug effects exist)
3. T.S. Fopy = $5T — 10,64

3 (see P g 1)

45 R.R:F, > Fa,k—l,(b-l)(k—l) = Fo.05,2,26 = 3.37
5 pvalue: P(F > Fy,) = P(F > 10.64) = 0.0004

€ number of
reatments (k=3), n the total number of observations (n = bk=3(14)=42), and n; the number of

n'rements per treatment (n; = = 14).

1 i 1 SN
@ = %) £ Gapposy [ MSE(S) — (¥ = 9;) £ 3514/035(1) = (3, - 7;) = 0.54

s Comparison | Y —7; | @ | Conclusion |
Cimetidine vs Famotidine [2.26 =316 = —0.90 |(-14,-36)] C<~F

Cimetidine vs Placebo [ 226 —3.08= —0.82 [(-136,-28) | C< 2

Famotidine vs Placebo | 3.16 = 3.08 0.5 | (-046,063) | F=p

Table 6.9: Tukey’s simultaneous 95% CIs for theophylline interaction data (RBD)

en taken with famotidine or placebo. No difference appear to exist when theophylline is taken

h famotidine or with placebo. While Cimetidine appears to interact with theophylline, famotidine
S Dot appear to interact with it in patients with chronic obstructive pulmonary disease,
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Figure 1.6: Plot of theophylline clearance vs interacting drug
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Figure 1.7: Plot of theophylline clearance vs subject with interacting drug as plotting symbol



98 CHAPTER 6. EXPERIMENTAL DESIGN AND THE ANALYSIS OF VARIANC

Interacting Drug Subject
Subject | Cimetidine Famotidine Placebo | Mean
1 3.69 5.13 5.88 4.90
2 3.61 7.04 5.89 5.51
3 1.15 1.46 1.46 1.36
4 4.02 4.44 4.05 4.17
5 1.00 1.15 1.09 1.08
6 1.75 2.11 2.59 2.15
7 145 2.12 1.69 1.75
8 2.59 3.25 3.16 3.00
9 1.57 2.11 2.06 1.91
10 2.34 5.20 4.59 " 4.04
3l 1.31 1.98 2.08 1.79
12 2.43 2.38 2.61 2.47
13 =233 3.53 3.42 3.09
! 14 2.34 2.33 2.54 2.40
Trt Mean 2.26 3.16 3.08 2.83

Table 6.7: Theophylline clearances (liters/hour) when drug is taken with interacting drugs

ANOVA
Source of Sum of Degrees of Mean é =3
Variation Squares Freedom Square F 5
TREATMENTS  7.01 2 3.51 10.64 #’_ ly
BLOCKS 71.81 13 5.52
ERROR 8.60 26 0.33
TOTAL 87.42 41

Table 6.8: Analysis of Variance table for theophylline interaction data (RBD)
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