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Outline
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• Multilevel and longitudinal studies in cancer research
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• Questions
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SampleSizeShop Website

https://samplesizeshop.org
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SampleSizeShop Resources
• Power and sample size software
• Power and sample size short course materials
• Webinars
• Tutorials
• Talks
• Type I error lookup table for cluster-randomized trials
• Cancer screening study bias correction software
• Related publications 6

Presenter
Presentation Notes
For multilevel and longitudinal



GLIMMPSE
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Presentation Notes
11000Why do we need to calculate sample size?We need to know how many people to enroll in the study.If the sample size is too small, we expose more participants than necessary to risk.If the sample size is too small, we risk wasting resources on an inconclusive study.It is important to enroll just the right amount of people to balance benefit and risk.
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Gaussian outcomes only.   



A longitudinal study evaluates a research question by 
analyzing two or more measurements on the same 
independent sampling unit over time.
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Longitudinal Studies
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Randomize 
Participant Stop

Garden Month 0 
Data

Month 6 
Data

Month 12 
Data

Control Month 0 
Data

Month 6 
Data

Month 12 
Data

Start

Longitudinal Study Design
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Independent 
Sampling Unit

Patients

Single level design
Clinics

Levels of correlation: 

Patients within clinics are correlated.

Studies of Groups or Clusters
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Presentation Notes
Why do we need to calculate sample size?We need to know how many people to enroll in the study.If the sample size is too small, we expose more participants than necessary to risk.If the sample size is too small, we risk wasting resources on an inconclusive study.It is important to enroll just the right amount of people to balance benefit and risk.
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Stop

Controls

Workplace 
program

Post treatment 
drinking rate

Randomize 
workplacesStart

Cluster Randomized Study Design

Post treatment 
drinking rate
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Clinics Level 1

Two level design

Patients Level 2

Independent sampling unitHospitals

Multilevel Designs

Levels of correlation:

1. Clinics within hospitals.

2. Patients within clinics. 
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Presentation Notes
Why do we need to calculate sample size?We need to know how many people to enroll in the study.If the sample size is too small, we expose more participants than necessary to risk.If the sample size is too small, we risk wasting resources on an inconclusive study.It is important to enroll just the right amount of people to balance benefit and risk.
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Stop

Controls

Smoking cessation 
program

Post treatment 
cessation rate

Randomize 
hospitalsStart

Post treatment 
cessation rate

Multilevel Study Design

Presenter
Presentation Notes
Patients are nested within clinicsClinics are nested within hospitals
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Multilevel and Longitudinal Designs
• Longitudinal features induce correlations across time.
• Multilevel features induce correlations within levels, also 

known as groups or clusters.

Presenter
Presentation Notes
Why do we need to calculate sample size?We need to know how many people to enroll in the study.If the sample size is too small, we expose more participants than necessary to risk.If the sample size is too small, we risk wasting resources on an inconclusive study.It is important to enroll just the right amount of people to balance benefit and risk.



Multilevel Feature

Randomize 
Schools

Student 1 Student n1

School 61School 1 ……………....

Classroom 
n1

Classroom 1 ….. Classroom 
n61

Classroom 1 …..

….. Student 1 Student kn61…..
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Presentation Notes
Why do we need to calculate sample size?We need to know how many people to enroll in the study.If the sample size is too small, we expose more participants than necessary to risk.If the sample size is too small, we risk wasting resources on an inconclusive study.It is important to enroll just the right amount of people to balance benefit and risk.
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Longitudinal Feature

Randomize 
School Stop

Treatment 6th Grade 
Data

7th Grade 
Data

8th Grade 
Data

Control 6th Grade 
Data

7th Grade 
Data

8th Grade 
Data

Start
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Create a Study Design
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Main Application Screen
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Presenter
Presentation Notes
Resources available using links at top of screenLeft panel allows you to enter power calculation inputs



Repeated Measures
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Presenter
Presentation Notes
Example point and click interface with dropdowns and places to enter values
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Mean Difference

0.90
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Accounting for Uncertainty

Presenter
Presentation Notes
Can save output and program, and put into graphics program. 



GLIMMPSE Results
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Publications
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Link to Publications

https://samplesizeshop.org/education/related-publications/


Questions?
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