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Agenda – 50 minutes

Success: students can 
Know how to recognize the presence 
of misclassification errors in the 
phenotype

Errors and how they causes bias to 
the study results. 

How would you fix them

Theory (10 min)
What is measurement error

Phenotype evaluation workflow

Examples (40 min)
See one: Acute Myocardial Infarction 
(20 min)

Do one: Angioedema (20 min)



Theory - Misclassification errors

•Sensitivity errors
•Specificity errors
•Index date misclassification errors

What are misclassification errors



Theory - Sensitivity Error

Persons in data source that have 
the phenotype of interest but 
were not identified

Persons in data source that were 
identified by the algorithm

We may say that a given cohort 
definition has sensitivity errors, if 
we observe evidence that there are 
persons in the data source who may 
have the phenotype of interest but 
are not in the cohort.

Sensitivity: TP / (TP + FN)32



Theory - Specificity Error

Persons in data source that do not 
have the phenotype of interest but 
were not identified

Persons in data source that were 
identified by the algorithm

We may say that a given cohort 
definition has specificity errors, if 
we observe evidence that subjects 
in the Cohort do not have the 
phenotype of interest.

Specificity: TN / (TN + FP)32



Theory - Index-date misclassification

We may say that a given cohort definition has index-date 
misclassification error, if we observe evidence that subjects identified 
in the cohort have incorrect designation of event start date.

This Photo by Unknown Author is 
licensed under CC BY-NC-ND

https://rebelem.com/trapid-ami-predictive-symptoms-of-acute-myocardial-infarction-ami/
https://creativecommons.org/licenses/by-nc-nd/3.0/


Theory - Different from PheValuator

• PheValuator – quantifies sensitivity, specificity, positive 
predictive value and negative predictive value.

• What is Missing 
– Insights to the origin of these errors
– So that we may fix them



Theory - Why is knowing errors important

• Imperfect data à We may end up studying the wrong subset 
• Blindlà Impact both internal and external validity
• Anticipate bias à critical decisions
• Good quality research à identify and reduce bias

This Photo by Unknown Author is 
licensed under CC BY-NC-ND

This Photo by Unknown Author is 
licensed under CC BY-NC

Acute new event Follow-up visit

https://rebelem.com/trapid-ami-predictive-symptoms-of-acute-myocardial-infarction-ami/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://www.healthyagingpoll.org/report/emergency-department-use-among-older-adults-experiences-perspectives
https://creativecommons.org/licenses/by-nc/3.0/


Clinical description

Prior knowledge from 
literature or other 
sources

{Cohort definition(s)}

Evaluation report

Process - Phenotype development and evaluation

Required Inputs: Expected Outputs:

PheValuator



• Clinical Description - identify
– Strengtheners: signs, symptoms, 

diagnostic evaluation, treatments
– Disqualifiers: mutually exclusive/cannot 

be present at the same time

This Photo by Unknown Author is 
licensed under CC BY-NC-ND

Acute new event

https://ohdsi.github.io/PhenotypeLibrary/articles/GuidelinesOnClinicalDescriptionForC
onditionPhenotypes.html

Overview, Presentation, Diagnostic Evaluation, 
Therapy Plan, Prognosis

Presentation: New onset severe angina (more than usual).
Diagnostic Evaluation: EKG changes
Therapy Plan: nitroglycerin, ASA, anticoagulants, beta blockers, Hospitalize, biomarkers (troponins). 
Reperfusion therapy – PCI/CABG
Prognosis: variable – 1 to 3 days. May re-occur.

Acute Myocardial Infarction (20 min)

https://rebelem.com/trapid-ami-predictive-symptoms-of-acute-myocardial-infarction-ami/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://ohdsi.github.io/PhenotypeLibrary/articles/GuidelinesOnClinicalDescriptionForConditionPhenotypes.html


Tool – Cohort Diagnostics
https://data.ohdsi.org/Ohdsi22CdTutorialMyocardialInfarction/

• Explore descriptive statistics on the cohort from data source
• Set of diagnostics (We’ll use a subset in this workshop)

https://data.ohdsi.org/Ohdsi22CdTutorialMyocardialInfarction/


Cohort Diagnostics – Cohort Count



Cohort Diagnostics – Incidence Rate



Cohort Diagnostics – Incidence Rate



Cohort Diagnostics – Index Event Breakdown



Cohort Diagnostics – Visit Context



Cohort Diagnostics – Cohort Characterization
What to look for Time frame Variable (for MI) Type of error

Do we observe concepts (events) that reflect known risk 
factors or co-existing conditions of the outcome

-365 to -1
-365 to 0

Hypertension, Diabetes mellitus, 
Hyperlipidemia, tobacco/nicotine, 
Coronary atherosclerosis

Sensitivity (Strengtheners)

Do you observe concepts (events) that 
reflect expected symptoms, signs, diagnostic workup, 
therapeutic/treatments or complications for the outcome 
(e.g., proportions of common treatments, known diagnostic 
procedures)

-30 to +30 Chest pain, critical care, ambulance,
EKG, cardiac enzymes/troponin, 
catheterization, echo
Aspirin, clopidogrel, nitroglycerin,
Shock, cardiac failure, arrythmia

Specificity (Strengtheners)

Do you observe concepts (events) that shouldn’t 
be seen but are, concepts that may suggest presence of disease 
that may invalidate the phenotype? (e.g., mutually 
exclusive condition, deferential diagnosis)

-30 to +30 Pleuritic pneumonia, aortic rupture, 
Cardiac transplant
Historical Myocardial Infarction

Specificity (disqualifiers)

Do you observe concepts in the time prior that 
suggest outcome started earlier (e.g., Specific treatment, 
cooccurring conditions, specific diagnostic work, a complication 
or an exacerbation of the condition)?

-365 to -30 Like above Index-Date Misclassification

Are cohort characteristics for the same PAs when 
observed over multiple data source similar or different?

-30 to +30 Specificity
Sensitivity



Risk factors 



Signs and symptoms 



Procedures 



Search Echocardiogram

You maybe seeing:
- Verbatim concept id
- Not clinical id



Measurements 



Treatments



Bad signs 



Index Event Misclassification



Angioedema
Overview: Angioedema is self-limited, localized subcutaneous (or submucosal) swelling, which results 
from extravasation of fluid into interstitial tissues.

Assessment: Clinical diagnosis, testing is of limited use. ACE inhibitor exposure, hereditary or acquired 
C1 inhibitor deficiency. May have no identifiable cause. May re occur. If airway involved and life 
threatening, may need intubation. Else observation. Manage anaphylaxis if present.

Plan: Monitor, find and eliminate the etiology. Maintain airway – need for intubation

Presentation: Angioedema may occur in isolation, accompanied by urticaria, or as a component of 
anaphylaxis. Angioedema typically affects areas with loose connective tissue, such as the face, lips, 
mouth, and throat, larynx, uvula, extremities, and genitalia. Maybe rapid or slow in onset, may be 
life threatening if involves the larynx, airways, Bowel wall angioedema presents as colicky abdominal 
pain. 

This Photo by Unknown Author is licensed under CC BY-SA-NC This Photo by Unknown Author is licensed under CC BY

Disqualifiers: Cardiac edema (within 7 days), cellulitis (within 7 days), erysipelas (within 7 days), dermatitis (within 7 
days), lymphedema (within 7 days), preceding insect sting (within 24 hours), preceding allergic reaction to food (within 
24 hours)

https://litfl.com/traumatic-angioedema/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://www.hindawi.com/journals/cricc/2014/864815/
https://creativecommons.org/licenses/by/3.0/


Cohort Diagnostics – Cohort Characterization
What to look for Time frame Variable (for Angioedema) Type of error

Do we observe concepts (events) that reflect known risk 
factors or co-existing conditions of the outcome

-365 to -1
-365 to 0

Allergies Sensitivity 
(Strengtheners)

Do you observe concepts (events) that 
reflect expected symptoms, signs, diagnostic workup, 
therapeutic/treatments or complications for the outcome 
(e.g., proportions of common treatments, known diagnostic 
procedures)

-30 to +30 Swelling, itching, edema Specificity (Strengthen
ers)

Do you observe concepts (events) that shouldn’t 
be seen but are, concepts that may suggest presence of disease 
that may invalidate the phenotype? (e.g., mutually 
exclusive condition, deferential diagnosis)

-30 to +30 Specificity 
(disqualifiers)

Do you observe concepts in the time prior that 
suggest outcome started earlier (e.g., Specific treatment, 
cooccurring conditions, specific diagnostic work, a complication 
or an exacerbation of the condition)?

-365 to -30 Epienphrine Index-Date 
Misclassification

Are cohort characteristics for the same PAs when 
observed over multiple data source similar or different?

-30 to +30 Specificity
Sensitivity


