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Audio Conference 
Overview

ÂDr. Patrick Romano will discuss a variety 
of the PSIs and how they can be used to 
improve quality at the hospital level

ÂKim Streit and David Schulke will 
conclude with next steps regarding the 
QIs and will open the Q&A session



How the AHRQ Patient Safety 
Indicators are Used to Drive Quality 
Improvement at the Hospital Level 

Patrick S. Romano, MD MPH

UC Davis Center for Healthcare Policy and Research
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AHRQ Patient Safety 
Indicators

Â Reflect quality of care inside hospitals,  
focusing on potentially avoidable complications 
and related iatrogenic events. 
ï Can be used to help hospitals identify potential 

adverse events that might need further study 

ï Include 19 indicators for complications occurring 
in-hospital that may represent safety-related 
events

ï 6 indicators also have area level analogs designed 
to detect patient safety events on a regional level

ï 10 were endorsed by National Quality Forum 

ï 4 were adopted by CMS for RHQDAPU (plus 
composite that includes 5 others)



NQF Endorsement of PSIs 

7

PSI Label PSI Label

PSI 2 Death in Low Mortality DRGs PSI 12 Postoperative Pulmonary 

Embolism or Deep Vein 

Thrombosis

PSI 4 Death among Surgical 

Inpatients with Treatable 

Serious Complications

PSI 14 Postoperative Wound 

Dehiscence

PSI 5 Foreign Body Left in during 

Procedure

PSI 15 Accidental Puncture or 

Laceration

PSI 6 Postoperative Respiratory 

Failure

PSI 16 Transfusion Reaction

PSI 11 Iatrogenic Pneumothorax PSI 17 Birth Trauma ïInjury to 

Neonate

NQF-endorsed composite also includes PSI 3 (Pressure Ulcer), PSI 7 

(Central Venous Catheter-Related Bloodstream Infection), PSI 8 (Postoperative 

Hip Fracture), PSI 12 (see above), and PSI 13 (Postoperative Sepsis).
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PSI Validation Methods 

Â Gather evidence on the criterion validity of the PSIs based on 
medical record review as gold standard

Â Improve guidance about how to interpret & use the indicators, 
especially for quality improvement 

Â Retrospective cross-sectional study design

Â Volunteer sample of 47 partners (78% nonprofit, nonreligious) 
plus parallel study of 28 VA hospitals by Rosen et al.

Â Sampling based on administrative data using AHRQ QI 
software to generate desired sample size locally (30 per 
hospital) and nationally (240 per PSI) from 2006-7

Â Coordinated with UHC on Clinical Benchmarking Projects 
(involving volunteer AMCs) for Postoperative DVT/PE, 
Postoperative Respiratory Failure, and Pressure Ulcer.



Summary of PPV estimates from 
community hospitals
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Other evidence regarding 
PSI criterion validity

Â Catheter-associated BSI

ï National Healthcare Safety Network 24 hospitals: 
sensitivity=9%

Â Postoperative DVT/PE

ï Single US teaching hospital: PPV=50%, sensitivity=87%

Â Postoperative respiratory failure

ï UHC 18 hospitals: PPV=93%

ï Veterans Affairs 28 hospitals: PPV=80%

Â Pressure ulcer

ï UHC 32 hospitals: PPV=60% (after excluding POA) but 
NPV=85% in high-risk cases not reported as having PU

ï Veterans Affairs 28 hospitals: PPV=29% (not excluding 
POA)

Â Postoperative wound dehiscence

ï Veterans Affairs 28 hospitals: PPV=88%



Moore Demonstration Project (MDP)

Â Goal 1: To develop a collaboration with 3 northern CA 
hospitals to collaboratively review cases flagged by PSIs

Â Goal 2: To provide information useful for improving 
coding and quality of care in the future

Â Retrospective cross-sectional design

Â Consecutive sampling using AHRQ QI software to identify 
up to 100 cases of Ó4 PSIs at each hospital (10/07-2/09)

Â ñPresent on admissionò (POA) logic was used in V3.2, 
March 2008 software to reduce false positives 

Â Each hospital identified RN or MD abstractors, who were 
trained to use ñroot causeò PSI tools and guidelines

Â UC Davis entered data, identified discrepancies, and 
performed descriptive analysis of opportunities for QI



PSI 6: Iatrogenic pneumothorax
MDP opportunities for improvement

ÂWatch for inadequate documentation, 
such as ñrule outòpneumothorax without 
alternative diagnosis established after 
study (CXR or CT)

Â Increase use of ñbedsideòultrasound 
guidance during placement of central 
venous catheters, especially in the OR, 
ICU, and ED (proven to reduce 
iatrogenic injury during IJ placement) 



Case study: Iatrogenic 
pneumothorax

AHRQ Patient Safety Indicators

Iatrogenic Pneumothorax

Rate per 1000
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Action Plan for Iatrogenic Pneumothorax

Action Agent Timeline

Promote ultrasound-guided internal jugular 

(IJ) catheterization as the method of choice 

for CVC

Limit use of subclavian approach (with 

faculty supervision) to:

Åaccess to the neck is limited (e.g.,                 

trauma/code resuscitations)

Åpatients with suspected neck injuries

Ålack of other available sites

Ensure availability of ultrasound equipment

ÅL. Shieh to revise CVC Website 

Curriculum & Simulation Program to 

further promote IJ approach 

ÅDrs. Maggio, Williams, Mihm & Lee to 

educate ED, OR & General Surgery.  Drs. 

Mihm, Riskin and Daniels to educate ICU.  

Dr. Shieh to educate B2 & D1.

ÅI. Tokareva to develop & distribute 

educational materials to reinforce

Start         

Jan 22 & 

ongoing

Require all medical & surgical interns to 

complete CVC Website Curriculum & 

Simulation Program during orientation 

(ñBootcampò for surgical interns) 

ÅDrs. Shieh, Maggio, Williams, Mihm & Lee 

ÅMonitor quarterly IAP rates for impact

June 30

GOAL:  Reduce the rate of iatrogenic pneumothorax (IAP) from 
central venous catheterization (CVC) by 50% by 6 months.



Iatrogenic Pneumothorax (IAP) Data

Findings

ÁOverall SHC IAP rate per 1000 discharges is trending down

ÁThe best performance occurred in 2009Q3 with SHC IAP rate of 0.56 per 1000 
inpatient discharges, but this remains slightly above target. Please note that if 2 
cases in 2009Q3 are recoded and removed, SHC IAP rate would be at zero.

Iatrogenic Pneumothorax CVC and Other Causes
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Iatrogenic Pneumothorax (IAP) Data

Findings

ÁOverall IAP CY 2007 -2009 rate is trending down

Á70% of CVC cases were due to SC (19/27)

* Other ïinfrequent causes of IAP (occurred 1 time per service per cause)
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From one AMC to the nation

Â About 14 pneumothoraxes were prevented at one AMC in CY 
2009

Â Extrapolating from RCT findings and 2004 HCUP data, at least 
1725 of the 14729 reported pneumothoraxes among hospitalized 
adults in nonfederal hospitals and at least 431 of 3682 additional 
outpatient-acquired, hospital-treated pneumothoraxes could have 
been prevented through universal use of ultrasound during IJ 
cannulation (given no change in insertion site distribution).

Â Each pneumothorax adds (on average) 4.4 inpatient days and      
$17,312 in hospital charges (3.9 days in VA, >5 days in Medicare)

Â Sadeghi B, et al. Cases of iatrogenic pneumothorax can be 
identified from ICD-9-CM coded data. Am J Med Qual 2010; 
25(3);211-7.

Â Zhan C, Miller M. Excess length of stay, charges, and mortality 
attributable to medical injuries during hospitalization. JAMA 2003; 
290(14):1868-74.



PSI 7: CVC-related bloodstream infection
MDP opportunities for improvement

Â Identify tunneled catheters that are 
infected at admission and code as POA

ÂMinimize use of femoral venous 
catheters, which are associated with 
higher rates of infection

ÂRemove catheters at earliest opportunity 
consistent with patient safety 



Case study: CVC-related 
bloodstream infection



Barsuk, J. H. et al. Arch Intern Med 2009;169:1420-1423.

Case study: CVC-related 
bloodstream infection



PSI 9: Postoperative hemorrhage/hematoma
MDP opportunities for improvement

Â Logic of indicator may capture both 
intraoperative and postoperative hemorrhage 
(especially if bleeding persists after surgery)

Â Impact of true positive cases was significant 
(i.e., most returned to OR), but opportunities 
for improvement are unclear

Â Most cases not related to anticoagulants or 
antiplatelet agents



Case study from one AMC

AHRQ PSI
Coding 

problem
Definition
problem

Potential 
Clinical Issue

Pneumothorax 5 (12%) 0 (%) 38 (88%)

Postoperative 
Hemorrhage or 
Hematoma 3 (8%) 10 (26%) 26 (67%)

Postoperative 
PE / DVT  12 (30%) 0 (0%) 28 (70%)



PSI 10: Postoperative physiologic/metabolic
MDP opportunities for improvement

Postoperative renal failure requiring dialysis  

Â Earlier recognition of renal failure may be beneficial

Â Evaluate use of nephrotoxic medications, especially 
NSAIDs in postoperative setting 

Â Review ionic contrast documentation & use

Postoperative diabetic complications

Â Tighter blood sugar control and monitoring in type I DM 
post-operatively

Â Consider insulin drips instead of implanted pumps 
and/or SQ in the immediate postoperative period   


