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Clinical question
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Predicting mortality risk in people with TB

Risk factors from the literature 

Available in the database - investigator-specified

Not available in the database

Investigator-specified predictors

We have 44 parameters based on the literature and expert opinion

36 main effects (sociodemographic, TB-related, behavioral, medical conditions) 

8 interactions
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Some important predictors are unavailable

Smoking

Alcohol

Income

Height

Weight

Physical activity

Diet
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 2021)

Model with health admin data

studyid Follow-up Status Age Sex CCI

s0001 10.5 1 50 F 1

s0002 2.5 0 45 F 1

s0003 20.9 0 30 M 0

ICD9_376 ICD9_788 ICD10_H40

1 0 1

0 1 1

0 0 0

… … …

1 1 0

1 0 0

0 0 0

Analytic dataset with investigator-specified 

predictors

Additional healthcare variables - usually not 

included for prediction model building

Kumamaru et al. (2016); Hou et al. (2022)
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https://link.springer.com/article/10.1186/s12982-016-0047-x
https://www.jmlr.org/papers/v24/21-1075.html
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Additional healthcare variables

studyid ICD9_claim

s0001 477

s0001 477

s0001 933

s0001 367

s0002 695

s0002 695

s0002 695

s0003 706

s0004 599

s0004 788

studyid ICD9_hosp ICD10_hosp

s0001 365 H40

s0001 366 H26

s0001 365 H40

s0002 820 C34

s0002 820 O14

s0002 658 062

s0003 V27 G62

s0003 E82 D35

s0004 632 D35

s0005 632 G62

studyid Dialysis

s0001 HD

s0002 PD

s0002 PDTR

s0002 PD

s0002 PDTR

s0002 HD

s0002 PDTR

s0003 PD

s0005 HD

s0005 HD
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Additional healthcare variables

Schneeweiss et al. (2009)
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https://doi.org/10.1097/ede.0b013e3181a663cc
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Step 2: Avoid duplication and problematic variables

Drop codes that are part of investigator-specified predictors

Drop codes that have zero or approximately zero standard deviation

Schneeweiss et al. (2009)
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Step 3: Converting to binary variables

studyid ICD9_claim

s0001 477

s0001 477

s0001 933

s0001 367

s0002 695

s0002 695

s0002 695

s0003 706

s0004 477

s0004 788

studyid ICD9_claim_477o ICD9_claim_477s ICD9_claim_477f

s0001 1 1 1

s0002 0 0 0

s0003 0 0 0

s0004 1 1 0

3 binary for each code: - Schneeweiss et al. (2009)

Once: code is recorded ≥ once

Sporadic: code is recorded ≥ the median

Frequent: code is recorded ≥ the 75th percentile
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https://doi.org/10.1097/ede.0b013e3181a663cc
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Step 3: Converting to count variables

studyid ICD9_claim

s0001 477

s0001 477

s0001 933

s0001 367

s0002 695

s0002 695

s0002 695

s0003 706

s0004 477

s0004 788

studyid ICD9_claim_477 ICD9_claim_933 aiICD9_claim_695

s0001 2 1 0

s0002 0 0 3

s0003 0 0 0

s0004 1 0 0

1 count for each code:

# times appear
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Problem: Overfitting

Sample size determination: ~30 parameters - Riley et al. (2019)

44 investigator-specified parameters

419 count additional healthcare variables 

448 binary additional healthcare variables 
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https://doi.org/10.1002/sim.7992
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Step 4: Prioritization

Prioritize additional healthcare variables

Kitchen sink model: Select all

Cox-LASSO: Rank based on the absolute log-HR

Random survival forest: Rank based on the variable importance measure

Ishwaran et al. (2008); Breiman (1996)
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https://doi.org/10.1214/08-AOAS169
https://link.springer.com/article/10.1023/A:1018094028462


 Franklin et al. (2014)

10.1016/j.csda.2013.10.018
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Summary

Investigator-specified predictors 

+ 

additional healthcare variables from the linked databases 

= 

Improved predictive performance

Huaman et al., TDTMV (2015)

Mandieka et al., JAHA (2021)

Model with ML
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Disclaimer

Access to data provided by the Data Steward(s) is subject to approval, but can be 

requested for research projects through the Data Steward(s) or their designated 

service providers. 

Further information on the data sets used for this project is at 

https://my.popdata.bc.ca/project_listings/14- 105/collection_approval_dates. 

All inferences, opinions, and conclusions drawn in this material are those of the 

author(s), and do not reflect the opinions or policies of the Data Steward(s).
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Questions?

Belal Hossain

belal.hossain@ubc.ca

https://sites.google.com/view/belalh/
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