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Camel with solar electricity powered refrigerator with vaccines being kept in the cold chain. 

Image courtesy of Naps Systems Oy, Finland, in Halloran, Longini and Struchiner (2009)

The  Cold Chain!`
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Cluster Randomised Trials: A Practical Approach (Interdisciplinary Statistics)
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Today’s Talk

• General design and analysis

• What is estimated and tested

• How to interpret estimated effects

• Examples
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General Considerations



8Design considerations in 
group-randomized studies
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What is Being Measured?
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Vaccination Coverages, Average Incidence Rates and Direct Effectiveness (Calibration Runs) 

 

 Mean Cases/1000 

 (95% CI) 

 

 

 

Vaccination Coverage (%) 

 

 

Placebo 

 

 

Vaccinated 

Mean Direct 

Effectiveness (%) 

 (95% CI) 

Target 

Population 

Overall 

Population 

 

Observed 

 

Simulated 

 

Observed 

 

Simulated 

 

Observed 

 

Simulated 

14   9 7.0 

(6.5, 7.5) 

7.8 

(1.9, 14.8) 

2.7 

(1.9, 3.5) 

2.8 

(0.5, 6.1) 

62 65 

(52, 77) 

 

31 20 5.9 

(5.4, 6.4) 

4.7 

(0.9, 10.2) 

2.5 

(2.0, 3.0) 

1.7 

(0.3, 3.8) 

58 65 

(55, 76) 

 

38 25 4.7 

(4.2, 5.2) 

3.8 

(0.8, 8.6) 

1.6 

(1.2, 2.0) 

1.3 

(0.2, 3.4) 

67 65 

(54, 77) 

 

46 30 4.7 

(4.2, 5.2) 

2.8 

(0.5, 6.8) 

2.3 

(1.9, 2.7) 

1.0 

(0.1, 2.5) 

52 66 

(54, 79) 

 

58 38 1.5 

(1.2, 1.8) 

1.8 

(0.3, 4.8) 

1.3 

(1.0, 1.6) 

0.6 

(0.1, 1.8) 

14 66 

(51, 80) 

 

 
χ² goodness-of-fit test for frequency data p = 0.84 Source:  Longini, et al.  PloS, Medicine 4 (2007).
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Average Indirect, Total and Overall Effectiveness of Vaccination,  

and Cases Prevented 10,000 Per Doses 

 

 Mean Effectiveness (%)  

(95%CI) 

 

Vaccination   

Coverage (%) 

 

Indirect 

 

Total 

 

Overall 

Mean # Cases Prevented 

 per 10,000 Doses 

10 30 

(-39, 83) 

76 

(47, 95) 

34 

(-30, 84) 

50 

 

 

30 70 

(31, 93) 

90 

(76, 98) 

76 

(44, 95) 

40 

 

 

50 89 

(72, 98) 

97 

(91, 99) 

93 

(82, 99) 

30 

 

 

70 97 

(91, 99) 

99 

(97, 100) 

98 

(95, 100) 

20 

 

 

90 99 

(98, 100) 

100 

(99, 100) 

100 

(99, 100) 

20 

 

 

 

 
Source:  Longini, et al.  PloS, Medicine 4 (2007).
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Sample Size and Power
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Two Important Measures
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Sample Size for Parallel Design

Source:  Hayes and Bennett:  Internat J Epidemiol 28, 319-26 (1999)
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Examples

• Cluster Randomized Influenza vaccine trial 
in Senegal
– Monday, Session 1: Seasonal and pandemic 

influenza vaccines research and development, 
talk by Dr. Aldiouma Diallo

• HIV Reductions Due to STD Treatment in 
Mwanza, Tanzania, 1991-94
– Grosskurth, et al., Lancet 346, 530-36 (1995)

– Hayes and Bennett:  Internat J Epidemiol 28, 
319-26 (1999)
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Source:  Hayes and Bennett:  Internat J Epidemiol 28, 319-26 (1999)

Sample Size Calculations for HIV Reductions Due to STD Treatment

in Mwanza, Tanzania (power = 0.8, α = 0.05)

6.8
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Study Area Matching

Source:  Grosskurth, et al., Lancet 346, 530-36 (1995)
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HIV incidence over 2 years in intervention and comparison 
communities, and crude and adjusted risk ratios

*Adjusted for potential confounders. †Geometrlc mean.

Source:  Grosskurth, et al., Lancet 346, 530-36 (1995)
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The End


