
1 

 

Appendix 1. Validation studies of Agency for Healthcare Research and Quality (AHRQ) patient 

safety indicator (PSI)  

Validated PSI and 

author 

Reference 

standard,  

Year of data 

Country 

PPV ( % of N) Conclusion made by authors 

PSI 3: Decubitus ulcer 

Polancich et al.(1)  

Chart review 

Year 2005 

US 

 

27.1% of 118 “Administrative data, when used 

alone, are not sufficient in measuring 

the true rate of hospital-acquired 

decubitus ulcers.” 

    

PSI 4: Failure to 

rescue 

Hortitz et al.(2)  

 

Chart review,  

2004, US 

50.7%  of 

2354 

“This indicator may be useful 

internally to flag possible cases of 

quality failure but has limitations for 

external institutional comparisons.” 

    

PSI 5: Foreign body 

left during procedure, 

Chen et al.(3)  

Chart review, 

2003-07, US 

45% of 93 "The reported rate of foreign body 

events as detected by PSI 5 is low in 

the VA, but occurs in both surgical 

and medical procedures." 

    

PSI 6: Iatrogenic 

Pneumothorax 

Sadeghi et al.(4)  

Chart review 

Year 2006-07 

US 

78% of 200 “AHRQ’s iatrogenic pneumothorax 

indicator can serve in quality of care 

improvement.” 

    

PSI 7: Infection due to 

medical care, Zrelak et 

al. (5) 

Chart review, 

2005-07, US 

54% of 191 "PSI 7 has a low positive predictive 

value compared with other PSIs 

recently studied. Present on admission 

diagnoses and improved coding for 

infections related to central venous 

catheters (implemented October 2007) 

may improve validity." 

    

PSI 7: Central venous 

catheter-related 

bloodstream 

infections, Cevasco et 

al.(6)  

Chart review, 

2003-07, US 

45% of 112 "As it currently stands, PSI 7 should 

not be used as a pay-for-performance 

measure, but should be limited to use 

in internal quality improvement 

efforts." 

    

PSI 10: Postoperative 

physiologic and 

metabolic 

derangement 

Borsecki et al. (7) 

Chart review, 

2002-07 

US 

63% of 119 "Due to its low PPV, we recommend 

removing diabetes complications from 

the indicator and focusing on AKI." 
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Validated PSI and 

author 

Reference 

standard,  

Year of data 

Country 

PPV ( % of N) Conclusion made by authors 

PSI 11: Respiratory 

failure 

Utter et al.(8)  

Chart review, 

2007 

US 

83% of 609 “A hospitalization flagged by PSI 11 

is reasonably likely to represent a true 

postoperative pulmonary 

complication.” 

    

PSI 11: Respiratory 

failure 

Borzecki et al.(9)  

Chart review 

Year 2003-07 

US 

67% of 112 “PRF should continue to be used as a 

screen for potential patient-safety 

events. Its PPV could be substantially 

improved in the Veterans Health 

Administration through introduction of 

an admission status code.” 

    

PSI 12: Postoperative 

venous 

Thromboembolism  

and pulmonary 

embolism,  

White et al.(10)  

Chart review, 

2005-07, 

US 

79% of 573 

44%  of 452, 

for lower 

extremity 

“Current PSI 12 criteria do not 

accurately identify patients with acute 

postoperative lower extremity DVT or 

PE.” 

    

PSI 12: Venous 

thromboembolism and 

pulmonary embolism, 

Zhan et al.(11)  

Chart review, 

2002-04, US 

29% of 327 “ICD-9-CM codes in Medicare claims 

are sensitive but have limited 

predictive validity in identifying 

postoperative DVT/PE.” 

    

PSI 12: Venous 

thromboembolism and 

pulmonary embolism, 

Henderson et al.(12) 

Chart review, 

2004, US 

 

54.5%  of 112 “The VTE PSI performed well as a 

screening tool but generated a 

significant number of false-positive 

cases, a problem that could be 

substantially reduced with improved 

coding methods.” 

    

PSI 13: Postoperative 

sepsis, Cevasco et 

al.(13)  

Chart review, 

2005-07 

53% of 112 

41% of 164 

"As it currently stands, the use of PSI 

13 as a stand-alone measure for 

hospital reporting appears premature" 

    

PSI 14: Postoperative 

wound dehiscence, 

Cevasco et al.(14)  

Chart review, 

2003-07, US 

87% of 112 "This PSI is a promising measure for 

both quality improvement and 

performance measurement" 

    

PSI 15: Accidental 

puncture or laceration 

Chart review 

Year 2005-07 

91% of 249 “Although PSI 15 is highly predictive 

of APL from a coding perspective, the 
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Validated PSI and 

author 

Reference 

standard,  

Year of data 

Country 

PPV ( % of N) Conclusion made by authors 

Utter et al.(15)  

 

US indicator is less predictive of APL that 

could be considered clinically 

important.” 

    

PSI 18 and 19: 

Obstetric trauma 3
rd

 or 

4
th

 degree of perineal 

laceration  

Romano et al.(16)  

Chart review 

Year 1992-93 

US 

90% of 62 “Third- and fourth-degree perineal 

lacerations are accurately reported on 

hospital discharge abstracts.” 

    

PSI 18 and 19: 

Obstetric trauma 3
rd

 or 

4
th

 degree of perineal 

laceration,  

Brubaker et al.(17)  

Chart review 

Year 2002-04 

US 

76.6% of 383 “Discharge coding errors are common 

after delivery-associated anal sphincter 

laceration, with omitted codes 

representing the largest source of 

errors.” 

    

PSI 19: Postoperative 

hemorrhage or 

hematoma 

Borzecki et al.(18) 

Chart review, 

2003-07, US 

75% of 112 "PHH's accuracy could be improved 

by coding enhancements, such as 

adopting present on admission codes 

or associating a timing factor with 

codes dealing with bleeding control. " 

    

PSI 10: Postoperative 

physiologic and 

metabolic 

derangements  

PSI 11: Postoperative 

respiratory failure  

PSI 12: Postoperative 

pulmonary embolism 

or deep vein 

thrombosis 

PSI 13: Postoperative 

sepsis 

PSI 14: Postoperative 

wound dehiscence  

Romano et al.(19)  

 

Chart data 

Year 2001 

US 

PSI 10: 63% 

of 62 

PSI 11: 68% 

of 344 

PSI 12: 22% 

of 241 

PSI 13: 45% 

of 32 

PSI 14: 72% 

of 274 

 

 

 

“PSI sensitivities and PPVs were 

moderate. For three of the five PSIs, 

AHRQ has incorporated our 

alternative, higher sensitivity 

definitions into current PSI algorithms. 

Further validation should be 

considered before most of the PSIs 

evaluated herein are used to publicly 

compare or reward hospital 

performance.” 

PSI 6: Iatrogenic 

pneumothorax 

PSI 12: Postoperative 

Chart review 

Year 2003-07 

US 

PSI 6: 73% of 

112 

PSI 12: 45% 

“Until coding revisions are 

implemented, these PSIs, especially 

pPE/DVT, should be used primarily 
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Validated PSI and 

author 

Reference 

standard,  

Year of data 

Country 

PPV ( % of N) Conclusion made by authors 

pulmonary embolus 

and deep vein 

thrombosis  

PSI 15: Accidental 

puncture and 

laceration  

Kaafarani et al.(20)  

of 112 

PSI 15: 85% 

of 112 

for screening and case-finding. Their 

utility for public reporting and pay-

for-performance needs to be 

reassessed.” 

    

PSI 3: Decubitus ulcer 

PSI 5: Foreign body 

left during procedure 

PSI 6: Iatrogenic 

pneumothorax 

PSI 7: Central venous 

catheter-related 

bloodstream infections  

PSI 8: Postoperative 

hip fracture 

PSI 9: Postoperative 

hemorrhage or 

hematoma 

PSI 10: Postoperative 

physiologic and 

metabolic 

derangements  

PSI 11: Postoperative 

respiratory failure  

PSI 12: Postoperative 

pulmonary embolism 

or deep vein 

thrombosis 

PSI 13: Postoperative 

sepsis 

PSI 14: Postoperative 

wound dehiscence 

PSI 15: accidental 

puncture or laceration 

Rosen et al.(21)  

Chart review 

Year 2003-07 

US 

PSI 3: 30% of 

112 

PSI 5: 93% of 

46 

PSI 6: 73% of 

112 

PSI 7: 38% of 

112 

PSI 8: 28% of 

46 

PSI 9: 75% of 

112 

PSI 10: 63% 

of 119 

PSI 11: 67% 

of 112 

PSI 12: 43% 

of 112 

PSI 13: 53% 

of 112 

PSI 14: 87% 

of 112 

PSI 15: 85% 

of 112 

 

"Overall, PPVs were moderate for 

most of the PSIs. Implementing POA 

codes and using more specific ICD-9-

CM codes would improve their 

validity. Our results suggest that 

additional coding improvements are 

needed before the PSIs evaluated 

herein are used for hospital reporting 

or pay for performance." 

    

PSI 9: Postoperative 

hemorrhage or 

National 

Surgical 

Kappa: 

NSQIP vs. 

"The main contributor was difference 

in definitions, with additional 
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Validated PSI and 

author 

Reference 

standard,  

Year of data 

Country 

PPV ( % of N) Conclusion made by authors 

hematoma 

PSI 11: Postoperative 

respiratory failure  

PSI 12: Postoperative 

pulmonary embolism 

or deep vein 

thrombosis 

PSI 13: Postoperative 

sepsis 

Koch et al.(22) 

 

Quality 

Improvement 

program 

(NSQIP) 

Cardiovascular 

Information 

Registry 

(CVIR) 

Year 2009-10 

US 

AHRQ, 4583 

PSI 9: 0.14 

PSI 11: 0.30 

PSI 12: 0.60 

PSI 13: 0.07 

CVIR vs. 

AHRQ, 7897 

PSI 9: 0.08 

PSI 11: 0.02 

PSI 12: 0.55 

PSI 13: 0.16 

contribution from data collection and 

management methods. Although any 

of these sources can be used for their 

original intent of performance 

improvement, this study emphasizes 

the shortcomings of using these 

sources for grading performance 

without standardizing definitions, data 

collection, and management." 
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Appendix 2.  ICD-10 diagnosis codes for AHRQ patient safety indicator (PSI) 

 

Code Description 

Foreign body left in during procedure 

 

T815 Foreign body accidentally left in body cavity or operation wound following a 

procedure 

T816 Acute reaction to foreign substance accidentally left during a procedure 

Y610 Foreign object accidentally left in body during surgical and medical care: During 

surgical operation 

Y611 Foreign object accidentally left in body during surgical and medical care: During 

infusion or transfusion 

Y612 Foreign object accidentally left in body during surgical and medical care: During 

kidney dialysis or other perfusion 

Y613 Foreign object accidentally left in body during surgical and medical care: During 

injection or immunization 

Y614 Foreign object accidentally left in body during surgical and medical care: During 

endoscopic examination 

Y615 Foreign object accidentally left in body during surgical and medical care: During 

heart catheterization 

Y616 Foreign object accidentally left in body during surgical and medical care: During 

aspiration, puncture and other catheterization 

Y617 Foreign object accidentally left in body during surgical and medical care: During 

removal of catheter or packing 

Y618 Foreign object accidentally left in body during surgical and medical care: During 

other surgical and medical care 

Y619 Foreign object accidentally left in body during surgical and medical care: During 

unspecified surgical and medical care 

 

Infections due to medical care 

 

T80.2 Infections following infusion, transfusion and therapeutic injection 

T82.7 Infection and inflammatory reaction due to other cardiac and vascular devices, 

implants and grafts 

T88.0 Infection following immunization 

Pulmonary embolism and deep vein thrombosis 

I26.0 Pulmonary embolism with mention of acute cor pulmonale 

I26.9 Pulmonary embolism without mention of acute cor pulmonale 

I80.1 Phlebitis and thrombophlebitis of femoral vein 
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Code Description 

I80.2 Phlebitis and thrombophlebitis of other deep vessels of lower extremities 

I80.3 Phlebitis and thrombophlebitis of lower extremities, unspecified 

I80.8 Phlebitis and thrombophlebitis of other sites 

I80.9 Phlebitis and thrombophlebitis of unspecified site 

I82.8 Embolism and thrombosis of other specified veins 

I82.9 Embolism and thrombosis of unspecified vein 

Sepsis 

A400 Septicaemia due to streptococcus, group A 

A401 Septicaemia due to streptococcus, group B 

A402 Septicaemia due to streptococcus, group D 

A403 Septicaemia due to Streptococcus pneumoniae 

A408 Other streptococcal septicaemia 

A409 Streptococcal septicaemia, unspecified 

A410 Septicaemia due to Staphylococcus aureus 

A411 Septicaemia due to other specified staphylococcus 

A412 Septicaemia due to unspecified staphylococcus 

A413 Septicaemia due to Haemophilus influenzae 

A414 Septicaemia due to anaerobes 

A415 Septicaemia due to other Gram-negative organisms 

A418 Other specified septicaemia 

A419 Septicaemia, unspecified 

R578 Other shock 

T811 Shock during or resulting from a procedure, not elsewhere classified 

Accidental cut, puncture, perforation, or hemorrhage during medical care 
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Code Description 

T812 Accidental puncture and laceration during a procedure, not elsewhere classified 

Y600 Unintentional cut, puncture, perforation or haemorrhage during surgical and 

medical care: During surgical operation 

Y601 Unintentional cut, puncture, perforation or haemorrhage during surgical and 

medical care: During infusion or transfusion 

Y602 Unintentional cut, puncture, perforation or haemorrhage during surgical and 

medical care: During kidney dialysis or other perfusion 

Y603 Unintentional cut, puncture, perforation or haemorrhage during surgical and 

medical care: During injection or immunization 

Y604 Unintentional cut, puncture, perforation or haemorrhage during surgical and 

medical care: During endoscopic examination 

Y605 Unintentional cut, puncture, perforation or haemorrhage during surgical and 

medical care: During heart catheterization 

Y606 Unintentional cut, puncture, perforation or haemorrhage during surgical and 

medical care: During aspiration, puncture and other catheterization 

Y607 Unintentional cut, puncture, perforation or haemorrhage during surgical and 

medical care: During administration of enema 

Y608 Unintentional cut, puncture, perforation or haemorrhage during surgical and 

medical care: During other surgical and medical care 

Y609 Unintentional cut, puncture, perforation or haemorrhage during surgical and 

medical care: During unspecified surgical and medical care 
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