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Background: Healthcare Text Datasets

oCrucial information of healthcare recorded only in free-form text
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Background: Healthcare Text Datasets

oClinical text datasets are scarce and expensive
oPrivacy considerations
oDomain specialists
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Task: Clinical Text Annotation
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oLSTM-CRF
oGeneral text
oDistributed word embeddings

Previous Models
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Model: ELMo-LSTM-CRF-HB

oDense ELMo word embeddings + Sparse hand-built features
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Performance: Per-token Macro-F1 Scores

*: p<0.05,  **: p<0.01,  ***: p<0.001
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oHyperparameters tuned through cross-validation
oEach experiment repeated for five times



The Role of Text Length

oLSTM: handles short texts well
oHB-CRF: robust on long texts

Yifeng Tao et al. NAACL Clinical NLP 2019 8



St
op

So
m
a

fo
r

co
st

LSTM

sparse features

DISCONTINUEDOTHER REASON REASON

ELMo

sparse features

ELMo ELMo ELMo

dense features dense features dense features

sparse features

dense features

sparse features

LSTM LSTM LSTM

CRF Potential Scores

oLSTM features always more 
important

oHB features make substantial 
contribution

Yifeng Tao et al. NAACL Clinical NLP 2019 9



Major Improvements in Minor Categories
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Conclusion

oA unified feature representation for clinical text sequence labeling
oSparse, ontology-driven features
oDense LSTM features

oBest performance on five distinct healthcare datasets
oTakes advantages of both feature types
oMakes maximal use of small, expensive, domain-specific healthcare texts

oA new labeled clinical dataset
o Identifies the treatment relations between drugs and diseases

oExtensive analysis to identify what information our model makes use 
of, and why its performance is consistently improved
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Penn Adverse Drug Reactions (ADR) Results

oThe Role of Text Length
oMajor Improvements in Minor Categories
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Example of Hand-built Features
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Procedure for Building Drug-Disease Relations Dataset
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Statistics of Datasets
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Hyperparameters of Experiments
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