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Process 
Measures

Outcome 
Measures

Five purposes for 
measurement: 

1. Establish incidence; 
2. Determine causes and risks;
3. Evaluate interventions; 
4. Accountability;
5. Education and training. 

Diagnostic Error Measures



Types of Patient Safety & Quality Measures

xxVoluntary 
Reporting

Chart 
Reviews

Trigger
Tools

Automated 
Measures

• 1% of errors reported

• Good for analysis of errors

• Not useful as an outcome 
measure to test interventions

• Labor Intensive

• Usually requires significant funding

• PPV < 50%

• Decreases number of charts to review

• Best done with an IT trigger report

• PPV > 70%

• Requires programming

• Fully automated



IOM Definition: Diagnostic Error
The failure to (a) establish an accurate 
and timely explanation of the patient’s 
health problem(s) or (b) communicate 
that explanation to the patient.

Wrong Patient Errors Leading to 
Diagnostic Errors:
1) Order tests on wrong-patient
2) Read results of wrong-patient
3) Communicate information to the 

wrong patient.

Wrong Patient Errors Leading 
to Diagnostic Errors



xxVoluntary 
Reporting

Chart 
Reviews

Trigger
Reviews

Automated 
Measures

MEDMARX
120 Facilities Voluntary Reported  

This report summarizes 
over 7,600 wrong-patient 
events reported to the 
ECRI PSO from over 180 
healthcare organizations.

Medication Errors in Pediatric Inpatients
Charts reviewed of 1120 patients.

JAMA. 2001;285:2114-2120

Wrong-Patient Error Measures



Retract-and-Reorder Tool Applied to 
Complete 2009 Data Set

Measured:
– 6,885 retract-and-reorder events in one academic medical center in one year

Validation:
– Called 236 providers shortly after making an RAR event
– 170 true positives; PPV = 76.2%

Estimated:
– 5,246 wrong-patient electronic orders 
– 14 wrong-patient electronic orders per day
– 1 out of 6 providers placed an order on the wrong patient
– 1 of 37 admitted patients had an order placed for them that was intended for 

another patient





AHRQ Funded Study (R21HS023704)
Assess Risk of Multiple Records Open at Once

Max 
(3 or More Records)

Hedge 
(2 Records)

Restrict
(1 Record)

Total

Inpatient 38 (41.8%) 16 (17.6%) 37 (40.7%) 91

Outpatient 36 (47.4%) 13 (17.1%) 27 (35.5%) 76

Total 74 (44.3%) 29 (17.4%) 64 (38.3%) 167



Wrong-Patient Retract-and-Reorder Measure

(NQF Measure #2723)

*First Health IT Safety Measure Endorsed by NQF



AHRQ Funded Study (R01HS024538)
Develop New Health IT Safety Measures



Methods for Estimating the Frequency 
of Diagnostic Errors

Data Source
Postmortem examinations

Chart review

Malpractice claims
Health insurance claims
Diagnostic testing
Medical imaging
Surveys of clinicians
Surveys of patients



Primary Care  
Unplanned

Hospitalization

Primary Care 
Unscheduled Visit

“Red Flag” PC visit followed by 
hospitalization within 14 d

PC visit followed 
by ≥1 unscheduled visit 

within 14 d
Total N 212,165 visits 212,165 visits

Identified by Trigger, n 1086  visits 14,777 visits

Reviewed, n 674  patients 669 patients

Errors, n 141 36

PPV (95% CI) 20.9% (17.9-24.0) 5.4% (3.7-7.1)

Electronic Triggers to Identify Patients at 
High Risk for Diagnostic Errors

• Singh et al. BMJ Qual Saf. 2012;21(2):93–100. Medford-
Davis et al. Emerg Med J. 2016;33(4):253–9. 



Lung 
Cancer

Prostate
Cancer

Colon
Cancer

Trigger

Chest x-ray or CT scan 
flagged by radiologist as 

“suspicious for 
malignancy”

PSA 4.1–15 ng/mL
& no PSA ≥4.1 

in prior 2 y

Positive FOBT

Total N 208,633 292,587 291,773

Identified by Trigger, n 655 426 355

Reviewed, n 400 426 78

Lacked follow up, n 242 299 52

PPV (95% CI) 61% 
(55.5-65.3)

70.2% 
(65.7-74.3)

66.7% 
(55.6-76.2)

Electronic Triggers to Identify Patients at 
High Risk for Diagnostic Delays

• Murphy DR, et al. Chest. 2016;150(3):613–20. Murphy et al. BMJ Qual Saf. 2014;23(1):8–16.

• Murphy et al. BMJ Qual Saf. 2014;23(1):8–16.
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