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Goal: Explore and practice the use of time in statistical analysis
« Common experimental designs that use time

» Types of time-based analyses

« Examples of time-based analyses
* Dealing with time as a variable

* R practice

* SAS practice

* Caveats & Concerns

Before Moving On:

Pre-test: https://und.qualtrics.com/jfe/form/SV_boYcov4TppWktFk



https://und.qualtrics.com/jfe/form/SV_b0Yc0v4TppWktFk
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Experimental Designs

* Pre/post test
With or without same individuals

« With or without control

* Repeated cross-sectional data

Before After

* Longitudinal cohort data

 Time Series data

—

Before After
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Experimental Designs [

* Pre/post test
« With or without same individuals o .
 With or without control ¢ o
» Repeated cross-sectional data | ° ) o« o
Baseline M1 M2 M3

» Longitudinal cohort data

 Time Series data
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Pre/post test

« With or without same individuals

« With or without control

Repeated cross-sectional data
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StatiStical Types KORTH DAKOTA

Standard:
* Repeated Measures ANOVA

. 250- —a— Control ! 4 Bk 100
* Mixed Models | ¥} e ) e | |-
- e : A = BT £
200- i ':?j_ 8 . — 13 = 24 =+ 40 80
T 1504 S SR oy
e Ti Series* : W et e,
1me >eries @ 1004 g D= i o] . o
50 .
T T T 40
(\4‘\6 {\d\ \é’é \é’é \é’é ¥ - - e -1 =37 =42
F \'3?0 é’é ‘9&% @é% | AT ~ 2%
~ D R : 5 10 20 o E 20 = .. ? 2005 2007 2009 5011 2013 2015 2017
Time ear
https://www.graphpad.com/guides/prism/7/st https://terpconnect.umd.edu/~egurarie/teachi
g : : ’ ’ ) https://www.datacamp.com/community/tutorials/time-series-
atistics/stat_graphing_tips_repeated_measure. ng/Biol709/Topic3/Lecture16_MixedEffectsMo P /./ ) P / v/ /
° htm analysis-tutorial
vanced: dels

* Survival Analysis: Survival Analysis Modules I-111
* Generalized Estimating Equations: Linear Regression Module I11

e Multivariate Analysis: Multivariate Analysis Module II1
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* Numerical or categorical? A 13
* Main feature or 1/13/2020 : 3\?e2e?( : ! L
controlling factor? N Before z z
 Fixed or random? 4 | ™
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Exercises

1. Pre/Post Test
2. Repeated Measures ANOVA
3. Mixed Effects Model

R Code: https://med.und.edu/daccota/ files/docs/berdc docs/making time r code.txt



https://med.und.edu/daccota/_files/docs/berdc_docs/making_time_r_code.txt
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Exercises

1. Pre/Post Test
2. Repeated Measures ANOVA
3. Mixed Effects Model

SAS Code: https://med.und.edu/daccota/ files/docs/berdc docs/making time sas code.txt



https://med.und.edu/daccota/_files/docs/berdc_docs/making_time_sas_code.txt
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* Mixed Model downgrades to Linear Model

[f there are no repeated observations, time can
usually be treated as any other type of variable

* Repeated-Measures ANOVA downgrades to 2-way ANOVA

Time categories should be evenly spaced
Time as a numerical variable is rarely continuous

Missing data is common in longitudinal datasets
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https://www.nathanwpyle.art/
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Conclusions

* Time can be a tricky subject

» Often rears its head in pre/post tests, |
longitudinal cohort studies, and repeated
cross-sectional studies

 Never fear, repeated measures ANOVA
and mixed models are solid tools

* For time series and everything else, you
can research deeper

Please take the post-test and survey:
Post-test: https://und.qualtrics.com/jfe/form/SV_1AidW3gbgSehgrQ
Survey: https://und.qualtrics.com/jfe/form/SV_8BrhpWRVIVagWYC



https://und.qualtrics.com/jfe/form/SV_1AidW3qbgSehgrQ
https://und.qualtrics.com/jfe/form/SV_8BrhpWRVIVagWYC
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