Appendix A

Inventory of Potential Patient Safety Indicators

This appendix lists the indicators identified by the literature review and personal contacts of the project team. To qualify for this list, the indicator needs to measure a potentially preventable complication of care. In addition, it must be possible or likely that the indicator could be defined based on administrative, unlinked data. For each indicator, the current users or developer are shown, whether the indicator was reviewed by a clinical panel in this project, whether the indicator was evaluated empirically, and why it was selected for or excluded from panel review.

APPENDIX A. INVENTORY OF POTENTIAL PATIENT SAFETY INDICATORS

	Measure Type and Clinical Domain
	Indicator Name
	Current Users or Developers
	Panel 
	Empirical
	Reason for selection for or exclusion from clinician panel review.

	Proxy-Outcome measures:
	
	
	
	
	
	

	
	
	All discharges, length of stay
	· HQI ValiData
	
	
	Conceptually less connected to patient safety compared with next two.

	
	
	Conditional length of stay
	· Literature Silber
	x
	
	Adequate previous validation.

	
	
	Unexpected length of stay
	· Literature Kuykendall1
	x
	
	Adequate previous validation.

	Outcomes measures:
	
	
	
	
	

	
	
	Aspiration pneumonia
	· Complications Screening Program

· Needleman and Buerhaus2
· University HealthSystem Consortium
	x
	e
	Adequate previous validation.

	
	
	Bacteraemia
	· Literature: Ansari (Australia)3 
	
	
	Related to septicemia indicator.

	
	
	CABG following PTCA
	· University HealthSystem Consortium

· Literature4-12
	x
	e
	Adequate previous validation.

	
	
	Cardiac event or emergency
	· Complications Screening Program
	
	
	No previous validation.

	
	
	Cellulitis
	· Complications Screening Program
	
	
	No previous validation. 

	
	
	Complications of anesthesia/ Anesthesia related events
	· Complications Screening Program
	x
	x
	Final definition differs substantially from original CSP indicator. 

	
	
	Death in low mortality DRGs
	· Hannan et al.13  
	x
	x
	Adequate previous validation.

	
	
	Death within one or two days of surgical procedure
	· Hannan et al.13
· University HealthSystem Consortium
	
	
	

	
	
	Decubitus Ulcer
	· Complications Screening Program

· Needleman and Buerhaus2
· American Nurses Association

· California Nursing Outcomes Coalition
	
	x
	Subset of cellulitis indicator. Created after review of ICD-9-CM codes.

	
	
	Decubitus Ulcer in High Risk Patient
	· none
	
	e
	Suggested by panelists.

	
	
	Dosage complications
	· none
	x
	
	Created after review of ICD-9-CM codes.

	
	
	Failure to rescue (2 alternative definitions)
	· Silber et al.14
· Needleman and Buerhaus2
	x
	x
	Adequate previous validation.

	
	
	Foreign body left in during procedure
	· Miller et al.15
· McKesson Health Systems Solutions
	x
	x
	Created from codes in sentinel event codes and a review of ICD-9-CM codes.

	
	
	Iatrogenic hypotension
	· Miller et al PSIs15
	x
	
	Created after review of ICD-9-CM codes.

	
	
	Iatrogenic pneumothorax
	· Miller et al PSIs15
	x
	x
	Created after review of ICD-9-CM codes.

	
	
	Infection due to medical care
	· Miller et al PSIs15
	x
	x
	Created after review of ICD-9-CM codes and Complications Screening program.

	
	
	In-hospital burns
	· Hannan et al.13  
	
	
	Inadequate previous validation.

	
	
	In-hospital fractures possibly related to falls


	· None
	x
	e
	Suggested by panel as expansion to hip fracture indicator.

	
	
	In-hospital hip fracture (and falls)
	· Complications Screening Program

· Needleman and Buerhaus2
· American Nurses Association

· California Nursing Outcomes Coalition
	x
	x
	Adequate previous validation. Final definition excluded falls.

	
	
	Intestinal infection due to C. difficile
	· None
	x
	
	Subset of postoperative infection indicator. Created after review of ICD-9-CM codes.

	
	
	Intraoperative nerve compression injuries
	· None
	x
	e
	Suggested by panelists.

	
	
	Malignant hyperthermia
	· None
	x
	e
	Suggested by panelists based on discussion of complications of anesthesia indicator.

	
	
	Mechanical complication

(Device implant)
	· Complications Screening Program

· University HealthSystem Consortium 

· HCUP
	
	
	Poor validity in published reports. 

	
	
	Miscellaneous complications
	· Complications Screening Program
	
	
	Inadequate previous validation.

	
	
	Nosocomial/iatrogenic disease
	· Sagamore Health 
	
	
	Requires additional data.

	
	
	Peri-operative complications
	· IMSystem

· University HealthSystem Consortium
	
	
	Proprietary measures.

	
	
	Perforation diagnosis
	· Miller et al15
	
	
	Eliminated due to coding concerns

	
	
	Post- or intraoperative shock due to anesthesia
	· Complications Screening Program
	
	
	Included in original complications of anesthesia indicator. 

	
	
	Postoperative acute myocardial infarction (AMI)
	· Complications Screening Program

· University HealthSystem Consortium

· HCUP
	x
	e
	Adequate previous validation.

	
	
	Postoperative cardiac anomaly
	· Complications Screening Program
	
	
	No previous validation.

	
	
	Postoperative central nervous system (CNS) or peripheral (PNS) complication
	· Complications Screening Program 

· University HealthSystem Consortium
	
	 
	No previous validation.

	
	
	Postoperative cerebral infarction
	· Complications Screening Program 

· University HealthSystem Consortium
	
	
	Poor validity in published reports. 

	
	
	Postoperative coma
	· Complications Screening Program

· Needleman and Buerhaus2
	
	
	No previous validation.

	
	
	Postoperative GI hemorrhage or ulceration following non-GI surgery
	· Complications Screening Program

· University HealthSystem Consortium

· HCUP

· Needleman and Buerhaus2
	
	
	Poor validity in published reports. 

	
	
	Postoperative hemorrhage or hematoma


	· Complications Screening Program

· HCUP

· University HealthSystem Consortium
	x
	x
	Adequate previous validation.

	
	
	Postoperative iatrogenic complications -

Nervous
	· Complications Screening Program

· University HealthSystem Consortium

· HCUP
	x
	e
	Adequate previous validation. Subset of CSP/UHC/HCUP indicator.

	
	
	Postoperative Iatrogenic Complications -Cardiac
	· Originally part of general iatragenic complications indicator (see above)
	x
	e
	See above

	
	
	Postoperative Iatrogenic Complications -Urinary
	· See above
	x
	
	See above

	
	
	Postoperative Iatrogenic Complications -Respiratory
	· See above
	x
	
	See above

	
	
	Postoperative Iatrogenic Complications -Digestive
	· See above
	x
	
	See above

	
	
	Postoperative Iatrogenic Complications -Vascular
	· See above
	x
	
	See above

	
	
	Postoperative infections (not pneumonia or wound infection)
	· Complications Screening Program

· University HealthSyste Consortium

· Needleman and Buerhaus2
	
	 
	Poor validity in published reports. 

	
	
	Postoperative physiologic and metabolic derangements
	· Complications Screening Program

· University HealthSystem Consortium

· Needleman and Buerhaus2
· Hannan et al. 13  
	x
	x 
	Adequate previous validation.

	
	
	Postoperative pneumonia
	· Complications Screening Program

· University HealthSystem Consortium

· HCUP
	x
	
	Adequate previous validation.

	
	
	Postoperative pulmonary compromise
	· Complications Screening Program

· University HealthSystem Consortium

· HCUP

· Needleman and Buerhaus2
	x
	x
	Adequate previous validation.

	
	
	Postoperative thrombosis and embolism
	· Complications Screening Program

· Ansari (Australia)3
· HCUP

· Needleman and Buerhaus2
· CMS16
	x
	x
	 Adequate previous validation.

	
	
	Postoperative urinary tract complications
	· Complications Screening Program

· HCUP
	
	
	No previous validation. 

	
	
	Postoperative wound dehiscence 
	· Hannan et al.13
	x
	x
	Subset of the CSP indicator "Reopening of Surgical Site"

	
	
	Primary blood infection
	· IMSystem
	
	
	Related to septicemia indicator.

	
	
	Reopening of surgical site
	· Complications Screening Program

· University HealthSystem Consortium
	x
	e
	Adequate previous validation.

	
	
	Return to operating room 
	· Maryland Quality Indicator 

· University HealthSystem Consortium 

· Ansari (Australia) 3
	
	
	Requires additional data.

	
	
	Septicemia
	· Complications Screening Program

· Needleman and Buerhaus2
	x
	x
	Adequate previous validation.

	
	
	Sentinel events
	· Complications Screening Program
	
	
	Many specific events included in separate indicators.

	
	
	Shock or cardiopulmonary arrest in hospital
	· Complications Screening Program

· Needleman and Buerhaus2
	
	
	Inadequate previous validation.

	
	
	Specific drug events/ Complications relating to drugs
	· Complications Screening Program

· Hannan13
	
	
	Poor validity in published reports. 

	
	
	Surgical patient injury
	· University HealthSystem Consortium
	
	
	Proprietary measure.

	
	
	Surgical technical difficulty
	· University HealthSystem Consortium
	
	
	Proprietary measure.

	
	
	Suture of laceration  (Laceration, perforation injury)
	· Complications Screening Program

· Miller et al.15
· University HealthSystem Consortium
	x
	e
	Suture of laceration is a subset of the CSP indicator. 

	
	
	Technical difficulty with care (procedure)
	· Complications Screening Program

· University HealthSystem Consortium

· McKesson Health Solutions

· Miller et al.15
	x
	x
	Adequate previous validation.

	
	
	Transfer to other hospital
	· Literature: Bates et al.17
	
	
	Requires additional data.

	
	
	Transfusion Reaction/ Complications with blood products
	· Complications Screening Program

· Miller et al.15
	x
	x
	Adequate previous validation.

	
	
	Vent Pneumonia
	· IMSystem
	
	
	Requires additional data.

	
	
	Wound Infection/ Surgical site infection
	· Complications Screening Program

· IMSystem

· Ansari (Australia)

· CARE 

· HCUP
	
	
	Poor validity in published reports. 

	
	Obstetric
	
	
	
	
	

	
	
	Fetal death
	· none
	x
	
	Created after review of ICD-9-CM codes, but not actually feasible to implement with HCUP data.

	
	
	Complications of therapeutic abortion
	· none
	x
	
	Created after review of ICD-9-CM codes, but removed due to operationalization concerns. 

	
	
	Birth trauma-injury to neonate
	· Miller et al.15
· McKesson Health Solutions
	x
	x
	Created after review of ICD-9-CM codes.

	
	
	Third or fourth degree obstetric laceration
	· JCAHO

· McKesson Health Solutions
	
	e
	Panelists preferred to restrict to fourth degree lacerations (part of obstetric trauma indicator).

	
	
	Obstetric trauma - vaginal without instrument
	· none
	x
	x
	Created after review of ICD-9-CM codes.

	
	
	Obstetric trauma, - vaginal with instrument
	· none
	x
	x
	Created after review of ICD-9-CM codes.

	
	
	Obstetric trauma - cesarean section 
	· none
	x
	x
	Created after review of ICD-9-CM codes.

	
	
	Obstetric wound complications - cesarean section delivery
	· none
	x
	x
	Created after review of ICD-9-CM codes.

	
	
	Obstetric wound complications – vaginal delivery
	· none
	x
	e
	Created after review of ICD-9-CM codes.

	
	
	Obstetric vascular complications
	· none
	x
	
	Created after review of ICD-9-CM codes.

	
	
	Other obstetric complications of delivery
	· Miller et al.15
	x
	e
	Created after review of ICD-9-CM codes.

	
	
	Post-partum urinary tract infection
	· none
	x
	x
	Suggested by panelists.

	
	
	Puerperal infection
	· none
	x
	
	Created after review of ICD-9-CM codes.

	
	
	Uterine Rupture
	· none
	x
	e
	Suggested by panelists.

	
	Psychiatric
	
	
	
	
	

	
	
	Attempted suicide
	· Sagamore Health
	
	
	Requires additional data.

	
	
	Psychiatric hospital termination AMA (Against medical advice)
	· JCAHO 

· University HealthSystem Consortium
	
	
	Requires additional data.
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