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Discharge Summary – Example
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Data: 3000PA Corpus (Hahn et al., MIE 2018)

• German Clinical Reference Text Corpus
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Leipzig

Jena

Aachen• 1106 documents
• discharge summaries
• transfer letters

• 1.2M tokens
• 170K sentences



Workflow
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Hospital Information SystemJena University Hospital

4x

extraction

1,106doc.

annotation

sentence segmentation

training phase

main annotation

• 8 annotators (medical students)
• tool: WAT-SL (Kiesel et al., EACL 2017)

classification

baseline classifier(bow)
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Annotation – Iterative Training Process
• 4 iterations prior to annotation of whole text corpus
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guideline definitions / adaptations

few documents

data preparation

tool configuration

staff instruction

annotation work

agreement computation

discussion

6-20 categories

Krippendorff‘s alpha
𝛼 = [0,1]

30-50 documents

4 training iterations before annotation of whole text corpus

different segmentation units
• paragraphs
• sentences



1st and 2nd Iteration

• Self-defined categories
1. Preamble
2. Anamnesis
3. Diagnostics
4. Therapy
5. Future
6. Appendix
7. Mix (only in 2nd iteration)

• Different levels of segmentation granularity
• Paragraphs
• Sentences (used in all subsequent annotations)

• Agreement (𝜶)
• 1st iteration: .89
• 2nd iteration: .80
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3nd Iteration
• Clinical Document Architecture (CDA)

• XML-based Health Level 7 (HL7) interoperability standard
• In Germany: not fully operational, soon mandatory
• CDA suited for clinical documentation, not for annotation

• Agreement (𝜶): .70
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1. Salutation
2. Reason for referral
3. History of present illness
4. History of past illness
5. Family history
6. Hospital discharge studies summary
7. Laboratory Result Observation
8. Admission diagnosis
9. Discharge diagnosis

10. Procedures
11. Allergies intolerances risks
12. Admission medication
13. Medication during stay
14. Discharge medication
15. Remedies and Aids
16. Immunizations
17. Hospital course
18. Plan of care
19. Final remarks
20. Supplements



Categories – Redefinition of CDA
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20. Supplements



Categories – Redefinition of CDA
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Categories – Redefinition of CDA
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Categories – Redefinition of CDA
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Categories – Redefinition of CDA
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4th Iteration
• Annotation instruction

• Redefined CDA
• Hierarchy

• Agreement (𝜶): .75
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Final Annotation

14AMIA 2018   |   amia.org

• 1106 documents annotated

• Agreement
• 50 documents
• (𝜶): .82

Categories Sentences
4. Hospital discharge studies summary 51%
8. Hospital course 12%
1. Salutation 8%
7. (c) Discharge medication 7%

…
5. Procedures 2%

11. Supplements <1%
…

6. Allergies intolerances risks <1%
7. (a) Admission medication <1%
2. (b) Family history <1%



Baseline Classifier
• Features: bow statistics
• Logistic regression model with a 

10-fold cross-validation
• Results

• Average f-score: 0.82
• Precision: 0.82
• Recall: 0.84
• Average accuracy 83.7%

• Ganesan et al. (IEEE Big Data, 2014)
• 9 categories
• Logistic regression
• Average accuracy: 93%
• English language
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Categories Sentences F-Score
4. Hospital discharge st. sum. 51% 0.93
8. Hospital course 12% 0.83
1. Salutation 8% 0.85
7. (c) Discharge medication 7% 0.94

…
5. Procedures 2% 0.21

11. Supplements <1% 0.38
…

6. Allergies intolerances risks <1% 0.43
7. (a) Admission medication <1% 0.22
2. (b) Family history <1% 0.00
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