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Example of Using Diff-in-Diff 

in clinical study
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Excessive documentation limits time spent 

with patients and is associated with burnout.

Medical scribes:
a personal assistant to the 
physician; performing 
documentation in the Electronic 
Health Record (EHR)

Hello! I am 

here to help 

the doctor
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PICO
• P: 

    Physician in USA using EPIC Electronic Health Record 
(EHR) program  

• I: 

    record by medical scribe (adopters)

• C: 

    record by physician (non-adopters)

• O: 

    1. patient visit volume 

    2. documentation use

Hypothesis

- Using medical scribe (adopters) would 

change physician performance

- High support use would change physician 

performance more than low support use
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Why diff-in-diff 

• National longitudinal cohort study

• Compare outcome in adopter group (between pre- post- using medical 

scribe) and to non-adopter group (diff-in-diff) 

• Individual data from EPIC EHR database (electronic health record 

software) from 2020-2021

• Staggered effect: adopt intervention at different time→ Callaway and 

Sant’Anna estimator (different weighting according to different time)
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PICO

• P: 

 Physician in USA using EPIC EHR program 

• I: 

 record by medical scribe (adopters)

• C: 

 record by physician (non-adopters)

• O: 

 1. visit volume 

 2. documentation use

- Use Medical Scribe continuously 

for at least 4 weeks+ use at least 

4 weeks

- Shift during study period 

- High support use (> 40% of total record)

- Low support use (≤ 40% of total record)

- Never using Medical Scribe

- All non-adopters in same 

specialty, same organization 

Exclude: 

- Constant using medical scribe (before study period)

- Sporadic using medical scribe (not continuously)

- Non adopters who are not match to adopters 7



(< 8 weeks → too short duration)

(Constant medical scribe use before study period→ 

no pre- post- effect)

(Not same specialties/organization 

→unmatched )

(Sporadic use→ Not continuously use medical 

scribe)
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PICO

• P: 

 Physician in USA using EPIC EHR program 

• I: 

 record by medical scribe (adopters)

• C: 

 record by physician (non-adopters)

• O: 

 1. visit volume 

 2. documentation use

Total patient visit → should increase

Time for medical record → should decrease

Time to use medical software (overall) → should decrease

Time to record outside office hour → should decrease
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Average Value in 3 groups

Diff-in-Diff (TWFE)

• Ordinary least square 
regression model

• 2-way fixed effect: fixed for 
physician specialties and 
time-week 

Relative effect 

(Relative change)

OutcomeResults
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Results
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Outcome

Person-fixed

(physician)

Treatment Dummy

(Adopter=1, Other=0)

Time-fixed

(week)

(Other variables)

α = average effect

2-way fixed effect: 



Hypothesis

Total patient visit → should increase

Time for medical record → should decrease

Time to use medical software (overall) → should decrease

Time to record outside office hour → should decrease

(Patient visit) (Documentation time)
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Event study

• Estimate: Outcome of adopters - Outcome of non-adopters → report over time (weeks)

 → Parallel trend assumption

 → Show variation of outcome (over time)

Variation overtime

Estimator = 0 

→ Parallel trend assumption

(no different between adopters vs 

non-adopters before intervention)
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(Patient visit) (Documentation time)

(Documentation time) (Documentation time)
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Hypothesis

- 1. Using medical scribe (adopters) would change 

physician performance

- 2. High support use would change physician performance 

more than low support use

- Relative change

- Event Study

Stratified

- High support use (> 40% of total record)

- Low support use (≤ 40% of total record)
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High support reduced 

documentation use but not 

patient visits

(Patient visit)

LowAll

High LowAll

High LowAll High LowAll

High

[Relative change]
(Documentation time)

(Documentation time) (Documentation time)
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(Patient visit) [Event Study](Documentation time)

(Documentation time) (Documentation time)
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Staggered effect (intervention roll out different time) 

→ Use Callaway & Sant’Anna Estimates (Cluster weighting 

according to time) 

Sensitivity Analysis: 



Diff-in-Diff: Summary

• Diff-in-Diff can be used in observational study

• Compare pre-post outcome with control group

• Consider definition of intervention & control 

• Aware of staggered effect (different time of intervention roll out)

• Report relative change and event study
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Thank you 
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