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Agenda

• Background of Canadian Community Health 
Survey (CCHS)

• Issues relating to CCHS cycles

• cchsflow: development and current status

• recodeflow: development and current status



Canadian Community Health Survey (CCHS)

• CCHS is a population-based cross-sectional survey of Canadians that 
has been administered by Statistics Canada every two years since 
2001.
• Information related to health status, health care utilization and health 

determinants for the Canadian population.

• CCHS is one of the largest and most robust ongoing population health 
surveys worldwide with approximately 130,000 respondents per cycle.

• Available as public use microdata file (PUMF) from 2001-2018.



Issue
• Data cleaning, including transforming variables into harmonized or common 

variables, is typically the most time-consuming part of data analyses.

• With the CCHS, data cleaning and harmonization issues arise when combining 
CCHS surveys.
• The names of variables change across cycles.
• The categories change across cycles.

Categorical age:
• 2001 CCHS: DHHAGAGE, 

15 categories.
• 2005 CCHS: DHHEGAGE, 

16 categories.



Traditional method: hard-coding data across 
cycles

• Writing scripts that recode 
individual variables.

• Problems:
• Labour intensive.

• Error prone.

• No standardized method of 
recoding variables.



Open science

• Defined as “transparent and 
accessible knowledge that is 
shared and developed through 
collaborative networks”. 
(Vicente-Saez, Martinez-Fuentes, 
2018)

• Includes:
• Sharing of data (e.g. the CCHS 

PUMF).
• Use of open source languages (e.g. 

R, Python, Julia).
• Sharing of code.https://www.fosteropenscience.eu/content/

what-open-science-introduction



New approach: cchsflow

https://big-life-lab.github.io/cchsflow/

• R package developed in 
2019 that transforms and 
harmonizes CCHS variables 
across survey cycles.

• Contains a repository of 
330+ variables from 2001 
to 2018 for PUMF and 
share files.

• Available for installation 
through the 
Comprehensive R Archive 
Network (CRAN).



Using cchsflow

• Can be used to transform 
individual variables or 
entire survey cycles.

• Provides metadata for each 
variable.

• Transformed datasets can 
then be combined to 
create a harmonized 
dataset across many years.

Example 1: Transforming BMI in the 2001 survey cycle

Example 2: Transforming the entire 2001 survey cycle



Contents of the cchsflow package

• Specification worksheets:
• variables.csv – specifies all the variables available in the package.
• variable_details.csv – details about each variable (which cycles it is found, category 

structure etc.).

• Processing functions:
• rec_with_table() – recoding of variables & survey cycles.
• set_data_labels() – adding labels to transformed variables and survey cycles.
• merge_rec_data() – merging and labelling transformed survey cycles.

• Derived variable functions:
• Custom functions to generate derived variables.

• Sample data:
• Subsets of 200 respondents for each CCHS cycle from 2001 to 2018 (PUMF).
• Subsets of 200 respondents for each CCHS cycle for 2009 – 2012 (share files)



variables.csv

• Specifies all the variables 
available in cchsflow.

• Provides metadata of each 
variable.
• Variable labels.

• Variable type.

• Subject and section.

• Units (if applicable).

• Description of variable.



variable_details.csv

• Outlines the structure of each variable.

• Guides the transformation process by:
• Identifying the survey cycles the variable is available.
• Specifying the original and final variable names.
• Specifying the original and final variable types (categorical or continuous).
• Specifying the original and final category structure (original and final ranges 

for continuous variables).

• Provides additional metadata of each variable.
• Provides labels of categories.
• Notes are provided to identify potential issues when combining between 

survey cycles.





rec_with_table()

• Function used to transform 
variables in a given survey cycle.

• Uses information from variables.csv
and variable_details.csv to 
transform variables.

• Can be used to transform individual 
variables or an entire survey cycle 
using all available variables in 
package. 



rec_with_table(data, variables, variable_details, notes)

Specify which 
dataset to be 

recoded.

Specify which variables 
to be recoded. Function 
will recode all variables 

in package variables 
sheet if not specified. 

Specify a variable 
details sheet. 

Function will use 
package details sheet 

if not specified.

Specify if notes 
should be printed 
to console during 

recode.



Other processing functions
• set_data_labels()

• Adds labels to transformed data.

• Uses metadata specified in variables.csv and variable_details.csv to label 
variables.

• merge_rec_data()
• Binds transformed data together into one dataset.

• Adds labels to final transformed dataset.





Derived variables

• Along with transforming existing 
CCHS variables, cchsflow can be 
used to create derived variables.

• Simple derived variables can be 
created using variable_details.csv, 
complex variables require custom 
functions.

• Can be based on transformed CCHS 
variables, other derived variables, or 
both.

Custom function for adjusted BMI.



Contributing to cchsflow

• Package is publicly available on GitHub: https://github.com/Big-Life-
Lab/cchsflow

• There are two ways users can contribute to the package:
• Cloning the repository to their computer and submitting changes via pull 

requests.

• Instructions on how to add variables can be found here: https://big-life-
lab.github.io/cchsflow/articles/how_to_add_variables.html

• Using the issues section where users can request variables to be added or 
submit bug reports to help improve the package.

https://github.com/Big-Life-Lab/cchsflow
https://big-life-lab.github.io/cchsflow/articles/how_to_add_variables.html






Transforming non-CCHS data: recodeflow

• While cchsflow can be a 
powerful tool in transforming 
variables, it is restricted to data 
from the CCHS.

• recodeflow has been developed 
to transform and harmonize 
variables from other surveys 
and datasets.
• Uses the same transformation 

principles as cchsflow.

• Available for installation on 
CRAN.

https://big-life-lab.github.io/recodeflow/



Users can contribute to the package on the GitHub repository: 
https://github.com/Big-Life-Lab/recodeflow/

https://github.com/Big-Life-Lab/recodeflow/


Summary

• cchsflow is an open-source package that transforms and harmonizes 
variables across numerous CCHS survey cycles.

• Instead of spending time recoding and transforming variables, Canadian 
health researchers can use cchsflow’sexisting library of variables to 
conduct longitudinal analyses.

• Specification worksheets are used to guide the transformation process and 
provide metadata of transformed variables.

• The use of GitHub allows users to contribute to the package, allowing them 
to add variables that may be of value to other researchers.

• recodeflow can be used to transform variables from other surveys and 
datasets using the same transformation principles.
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Questions? 


