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Introduction

Introduction

Getting health records from hospitals is hard
Getting annotated ones is next to impossible

We have a 42-million-word dataset of oncology health records
and we are trying to get as much of it annotated
A balanced set of ca. 50,000 words was chosen to be annotated
by humans
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Introduction

Visualization of what we want

K. Anetta · Creating a Human-Annotated Health Record Dataset with Limited Resources · December 9, 2023 4 / 25



Before annotation

Before annotation

K. Anetta · Creating a Human-Annotated Health Record Dataset with Limited Resources · December 9, 2023 5 / 25



Before annotation

Preannotation

Easy concepts can be found with rule-based methods
It is much faster and more accurate when they are already
present and annotators only verify them (but they must verify
them)
We preannotated:

Medication names
Medical abbreviations
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Before annotation

Medication: SÚKL databases
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Before annotation

Abbreviations: Web resources

https://nlp.fi.muni.cz/projekty/ehr_analysis/zkratky/
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Annotation

Annotators

11 students
Confidence considerations:

Since they are not experts, each record is annotated by at least 2
students
When they both annotate a string in the same way, confidence is
high
But even when their views differ, they may both be right - we
mark those as 50% confidence
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Annotation

Annotation schema: Apache cTAKES types

The referential semantics schema used in Apache cTAKES [1]
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Annotation

Annotation schema
cTAKES type Our schema

AnatomicalSite
AnatomicalSite_laterality
AnatomicalSite_name

Medication
Medication_dosage
Medication_name

Medication_strength
Procedure Procedure

Lab
Lab_name
Lab_unit
Lab_value

SignSymptom SignSymptom
DiseaseDisorder DiseaseDisorder

DateTime
Abbreviation

Negation
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Annotation

Annotation in BRAT
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Annotation

Annotator options in BRAT
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Annotation

Annotator’s manual
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Annotation

Annotation statistics

Stage Annotation count
Initial state of health records 0
Rule-based preannotations 4,266
Preannotations handed to annotators 9,368
New annotations entered by annotators 22,798
Total number of human-verified or human-
entered annotations

32,166

Total number of tokens with human-verified or
human-entered annotation

45,032
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Annotation

Example of differences

Annotator 1 (record was at the beginning of their dataset)

Annotator 2 (record was in the middle)
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Preliminary NER training

Preliminary NER training

Stanford NER
Cross-evaluation

5 different subsets of data - train on 4, evaluate on 1 as gold
standard, calculate average
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Preliminary NER training

NER Results
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Preliminary NER training

Class Precision Recall F1 score
Abbreviation 0.885 0.707 0.781
AnatomicalSite_laterality 0.871 0.460 0.595
AnatomicalSite_name 0.871 0.426 0.568
DateTime 0.936 0.635 0.753
DiseaseDisorder 0.555 0.235 0.320
Lab_name 0.627 0.297 0.385
Lab_unit 0.778 0.389 0.511
Lab_value 0.832 0.394 0.524
Medication_dosage 0.637 0.286 0.390
Medication_name 0.959 0.554 0.701
Medication_strength 0.822 0.605 0.673
Negation 0.616 0.354 0.416
O (no annotation) 0.803 0.969 0.878
Procedure 0.767 0.319 0.439
SignSymptom 0.440 0.077 0.124
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Future directions

Future directions

50,000 words is not enough for Transformer training
Bootstrapping more data:

Iterative annotation - train smaller models, annotate larger data,
evaluate errors, correct
Eventually, the whole 40,000,000 corpus could be annotated -
lower quality, but sufficient size for LLMs
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Future directions

Iterative bootstrapping
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Thank you for your attention!
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