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0. Reproducibility
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• Statistical Analysis Plans

• Code Validation

• Good Coding Practices

• Automatization

• Research Documentation
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I. Statistical Analysis Plans

K



I. Statistical Analysis Plans
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Aims
1. Lower the likelihood of type 1 error due to ad hoc analyses
2. Increase transparency of decisions made during the research process

Example Table of Content

I. Notation and Abbreviations VI. Measurement and Variables

II. Objectives and Hypotheses VII. Data Management

III. Study Population VIII. Statistical Analyses

IV. Inclusion Criteria IX References

V Exclusion Criteria



I. Statistical Analysis Plans (cont’d)
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I. Statistical Analysis Plans (cont’d)
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I. Statistical Analysis Plans (cont’d)
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Statistical analysis plans 
are the prefect place for 
defining your DAGs



I. Statistical Analysis Plans – to pre-registration
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Available at https://osf.io/a4u3d/



I. Statistical Analysis Plans – to pre-registration

What to do if you would like to change you pre-registration?
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I. Statistical Analysis Plans – discussion

Karolinska Institutet - a medical university 10/05/2023 11

Are you using statistical analysis plans in your research project?

What is the purpose of using statistical analysis plans in your projects?

What are you recording in your statistical analysis plans?
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II. Good Coding Practices

Karolinska Institutet - a medical university 10/05/2023 13

Aim: Increase readability and usability of 
programme code

Coding styles Project structure

{Styler}3 & {Lintr}4

./example_project

+--- data

+--- scripts

+--- outputs

|    +--- graphs

|    +--- tables

+--- library

1https://style.tidyverse.org/; 2https://google.github.io/styleguide/; 3https://cran.r-project.org/web/packages/styler/index.html; 4https://cran.r-
project.org/web/packages/lintr/index.html

1
2



II. Good Coding Practices – coding styles
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Some basic rules
• Use verbs for function names
• Use nouns for object names
• Keep to maximum 80 characters in one line

# Good

add_row()

permute()

# Bad

row_adder()

permutation()

# Good

cox.ph(Surv(st, event) ~ x1 + x2,

data = brcancer)

# Bad

cox.ph(Surv(st, event) ~ x1 + x2, 

Some more advanced rules
• Use indentation to highlight code structure
• Do not use spaces before closing and after 

opening brackets
• Use spaces after commas



II. Good Coding Practices – project structure
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Portability

./example_project

+--- data

+--- scripts

+--- outputs

|    +--- graphs

|    +--- tables

+--- library

R-projects1

1https://support.posit.co/hc/en-us/articles/200526207-Using-RStudio-Projects; 2https://rstudio.github.io/renv/articles/renv.html

2



II. Good Coding Practices – project structure
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Portability

R-projects1

1https://support.posit.co/hc/en-us/articles/200526207-Using-RStudio-Projects; 2https://rstudio.github.io/renv/articles/renv.html

2

# Good

dta <- read(“./data/index_pop”)

# Bad

dta <- read(“C:/data/index_pop”)



II. Good Coding Practices – modularise your code
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# Example set up of scripts

./scripts

+--- /data_cleaning

+--- /modelling

+--- /tables

+--- /graphs

+--- /user_functions

+--- __init__.R

+--- gen_risksets.R

+--- gen_nhl_subtypes.R

+--- summary_table.R

1https://cran.r-project.org/web/packages/box/index.html

1



II. Good Coding Practices – discussion

Karolinska Institutet - a medical university 10/05/2023 18

Have you worked with a coding style before?

How do you usually set up your research project folders?
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III. Code Validation
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Aims
1. Assure logical correctness of programming code
2. Assure technical correctness of programming code

Master Branch

Reviewer Branch
1

1https://git-scm.com/



III. Code Validation – Git workflow
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III. Code Validation – example



III. Code Validation – discussion

Karolinska Institutet - a medical university 10/05/2023 24

Have you done code validations before?

Do use guidelines for your code reviews?



IV. Automation
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IV. Automation
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Aim: Enable others to reproduce the exact 
outputs of your research project.

Automated processes Manual processes

• Automated table creation
• Using automated workflows
• Using local package libraries

• Copy pasting of numbers
• Writing down in and output files
• Manually running scripts
• Installing required packages

1

2

1https://www.gnu.org/software/make/; 2https://quarto.org/



IV. Automation – automated workflows
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# Stata master file

# Data preparation

do extract_data.do

do clean_data.do

do def_st.do

# Modelling

do model.do

# Tables

do table_1.do

do table_2.do

do table_3.do

# Graphs

do graphs.do



IV. Automation – automated workflows (cont’d)
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# Make example

<target>: <dependencies>

<rule>

table_2.out: table_2.R \

clean_data.out

R CMD BATCH table_2.R

1

1https://snakemake.readthedocs.io/en/stable/



IV. Automation – automated workflows (cont’d)
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:: Example Run.bat file

Welcome to my project please use one of the 

following options:

1. Compile the project

2. Show the log files form the last run

3. Delete files from a previous run



IV. Automation – discussion
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Have you ever tried to rerun some of your previous analysis?

Which parts of your research are you automating?



V. Documentation
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V. Documentation
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Aim: Enable others to recreate your research 
project and understand your reasoning.

Internal documentation External documentation

• National regulations
• Funder regulations
• University regulation
• University archiving systems

1

1https://osf.io/



V. Documentation - external
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Available at https://osf.io/eumy5/



V. Documentation – discussion 
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What are your archiving/documentation regulations?

How do we document Nordic collaboration projects?




