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• EHR data records and reflects physicians’ decisions.

• Physicians have varied knowledge and decision propensity.

• Such personal propensity are oriented and hardly eliminated.

• Direct mixed training cannot best utilize EHR data.

1 Introduction
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• Patient-centered EHR data utilization.
• A concept adopted from patient-centered health.

• Suitable for applying machine learning techniques.

• Ignores the differences between EHR decision providers (e.g., physicians).

• Physician-centered EHR data utilization.
• Patients’ personal conditions are still important. (no conflict)

• Additional physician-centered view to reduce inconsistency/improve outcomes.

1 Introduction
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2 Methods

• Assuming decisions contains objective and subjective components.
• Objective component: knowledge, common ones among physicians

• Subjective components: physician’s department, historical experiences, focuses on varied diseases, 
and personal cautiousness
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2 Methods

• Adopting to a positive and unlabeled (PU) learning scheme.

• With input 𝑥:

• A physician’s personal decision: 𝑓𝑘 𝑥 = 𝑃 𝑦𝑘 = 1|𝑥

• The global objective decision: 𝑓 𝑥 = 𝑃 𝑦 = 1|𝑥

• A physician’s propensity: 𝑔𝑘 𝑥 = 𝑃 𝑦𝑘 = 1|𝑦 = 1, 𝑥

• PU scheme: 𝑃 𝑦 = 1|𝑦𝑘 = 1, 𝑥 = 1
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2 Methods

• Using the Bayes formula

• Using multiple observed personal decisions 𝑓𝑘 to estimate the objective global decision 𝑓 and 
the multiple individual propensity 𝑔𝑘 .

𝑃 𝑦𝑘 = 1|𝑥 ⋅ 𝑃 𝑦 = 1|𝑦𝑘 = 1, 𝑥 = 𝑃 𝑦 = 1|𝑥 ⋅ 𝑃 𝑦𝑘 = 1|𝑦 = 1, 𝑥

⟺ 𝑓𝑘 𝑥 = 𝑓 𝑥 ⋅ 𝑔𝑘 𝑥
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2 Methods

• Two-step Network design (phyC)

Network 1 for getting 𝑓𝑘 Network 2 for getting 𝑓 and 𝑔𝑘

𝑓 branch: MLP network

𝑔 branch: RBF network

Loss:

𝐿KL =෍
𝑘=1

𝐾

KL Τ𝑓𝑘, 𝑓 ⋅ 𝑔𝑘 𝐾
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• # Feature: 111 + 111, # label: 10 diagnosis for diseases

• Training set: 228,154 visits from 7 physicians
• Each physician has a maximum diagnosis rate for at least one disease

• Testing set A: 30k visits from other physicians for each disease
• physicians has a maximum diagnosis rate for this disease

• Testing set B: all 611,540 visits from 9 physicians

• Testing metrics: area under the ROC curve 𝐴𝑈𝐶𝑅𝑂𝐶

• Comparing methods: PhyC (ours), MLP, and RBF. 

3 Experimental Setups
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4 Results 

Results of 10 repetitive tests
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4 Results 

* for p-value<0.05, ** for p-value<0.01, and *** for p-value<0.001
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5 Discussion

• A) significant improvements show learning from physicians can help to build better 
artificial intelligent models.

• B) Both improvements on Set A and B show the improvements being led by the learning of 
the objective component.

• C) This study is a pilot study for physician-centered EHR data utilization to explore a 
framework and suitable methods.

• D) We hope this physician-centered methodologic concept can be paid attention to by the 
community.
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5 Discussion

Thank you


