
To identify patients in the registry who had a diagnosis  
of post-operative SSI, we screened the inpatient 
administrative database using ICD 9-CM codes  
(International Classification of Diseases, Ninth Revision, 
Clinical Modification): 711, 711.0, 711.00, 711.05, 711.6, 
711.60, 711.65, 711.9, 711.90, 711.95, 730, 730.0, 730.00, 
730.1, 730.10, 730.15, 730.2, 730.20, 730.25, 730.9, 730.90, 
730.95, 996.6, 996.60, 996.66, 996.672. Data were screened 
up to 1 year post-operatively. 

All identified infections from all data sources were  
reviewed by an RN in the Registry office. Centers for Disease 
Control (CDC) guidelines for surgical site infections were 
applied to validate infections from all data sources  
(See Table 2 for details). Infections identified using the 
hospital administrative databases were compared to the 
confirmed/validated infections3.

We calculated descriptive statistics on the electronically 
screened population. Sensitivity, or proportion of the true 
positive surgical site infections of all cases screened with 
the electronic algorithm were calculated. Positive predicted 
value, or ratio of true positives to combined true and false 
positives, was also calculated. 

RESULTS	

71 procedures were identified with the electronic screening 
algorithm between January 2004 and April 2006. Of these, 
27 were false positives and 44 were true positives. Of 
78 SSI’s confirmed by manual chart review, 34 were false 
negatives and 44 were true positives. The sensitivity  
(TP/TP+FN 44/44+34) was 56% and positive predictive value 
(TP/TP+FP=44/44+27) was 62%. 

Conclusions	

Although hospital administrative databases provide potential 
electronic screening algorithms for identification of post-
operative infections, ICD-9 codes alone are insufficient for 
identification of THR post-operative infections. Infections 
should be validated using CDC guidelines for more accurate 
evaluation of complications following THR.
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Introduction	

ICD-9 discharge codes from hospital administrative 
databases provide a convenient method for assessing 
total joint replacement complications. In the absence of 
more detailed information, a growing number of studies 
have used administrative databases such as the Medicare 
database to draw conclusions about outcomes following 
joint replacement in the United States. Large administrative 
databases are attractive to study low frequency events such 
as post-operative total joint replacement complications 
and other resource utilization patterns. The relatively low 
cost of performing this type of study and potential savings 
compared with manual review of all cases for identification 
of complications is another attractive aspect of this 
methodology. However, a recent study of infections after 
cesarean sections and breast surgery showed that that claims 
data identified only 40% of surgical site infections1. The 
purpose of this study was to evaluate the accuracy of hospital 
ICD-9 codes for identification of post-operative Surgical Site 
Infection (SSI) following Total Hip Replacement (THR).

 

METHODS	

The Kaiser Permanente Total Joint Replacement Registry 
(TJRR) is a database of all total knee and total hip 
replacements implanted in Kaiser Foundation Health Plan 
members in 5 Health Plan regions. For the current study, 
we conducted a retrospective review of all primary and 
revision THR surgeries performed in Northern and Southern 
California Health Plan Regions between January 2004 and 
April 2006 that were registered in the TJRR. 

Currently the TJRR uses three methods to capture post-
operative surgical site infections: (1) it consults the National 
Infection Control Program, which employs specially trained 
registered nurses as infection control professionals (ICPs) to 
manually review all TJR procedures performed; (2) it obtains 
post-operative follow up reports from the participating 
surgeons and staff; and (3) it screens the institution’s large 
administrative database for possible surgical site infections 
and then reviews the possible infections identified for 
confirmation. This third method of infection identification is 
being evaluated in this study. 

DISCUSSION	

Miner, et al studied the use of administrative databases 
in the identification of infections in cesarean sections and 
in breast surgery. They concluded that claims data may 
complement other data sources for identification of surgical 
site infections, and may be helpful in surveillance programs, 
however only 40% of the time did those databases correctly 
identify a surgical site infection. Given the recent interest 
in pay-for-performance measures, and in quality oversight 
using administrative databases, this level of accuracy is  
not encouraging.

Hospital administrative databases are convenient and readily 
available sources of information, but it appears that these 
databases are not good at identifying surgical site infections 
after total hip replacement. We observed a low sensitivity of 
56% and a positive predictive value of only 62%. Medicare 
and other payers should proceed with caution in using 
administrative databases in pay for performance incentives 
involving post-operative infections of total hip replacements. 
Infections should be validated by trained nursing staff using 
CDC guidelines for more accurate evaluations of post-
operative infection rates by facility or by surgeon.

This study has several limitations. It looks at only one 
possible total joint replacement post-operative complication. 
Other complications could be recorded with higher accuracy 
than SSI. Also, the administrative data source screened for 
infections was only for cases treated in an inpatient setting; 
it did not include cases that were treated in outpatient 
clinics, urgent care, or outpatient surgical centers. Most 
superficial infection cases are not treated surgically and were 
potentially excluded from these results. The ICD 9 diagnostic 
codes used for screening were limited to joint infection 
problems. Wound complication codes, cellulitis codes, and 
other diagnosis that could be related to the development of 
a surgical site infection were not included in the algorithm. 

Since the execution of this study the KP TJR Registry 
has adopted a more powerful screening mechanism that 
includes a larger number of potential indicators of infection. 
This includes: a more inclusive ICD9 coding screening 
algorithm and screening of additional data sources such as 
clinic encounters. 
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Table 1. Primary and Revision Total Hip Infections:
Confirmed Infection

Identified as Infection by
Administrative Database

No Yes Total
No - 34 34
Yes 27 44 71

Total 27 78

Table 2. Criteria for Defining a Surgical Site Infection (SSI)

Infection Type  Description

 Superficial Incisional SSI
• Occurs within 30 days after operation
• Infection involved only skin or subcutaneous tissue of the 

incision and at least one of the following:
o Purulent drainage, with or without laboratory confirmation, 

from the superficial incision
o Organisms isolated from an aseptically obtained culture of 

fluid or tissue from the superficial incision
o At least of the following signs or symptoms of infection: 

pain or tenderness, localized swelling, redness, or heat and 
superficial incision is deliberately opened by surgeon, unless 
incision is culture-negative

o Diagnosis of superficial incisional SSI by surgeon 
• Do not report the following conditions as SSI:

o Stitch abscess
o Infection of an episiotomy or newborn circumcision site
o Infected burn wound
o Incisional SSI that extends into the fascial and muscle layers

 Deep Incisional SSI
• Occurs within 30 after operation if no implant is left in place or 

within 1 year if implant is in place and the infection appears to 
be related to the operation 

• Infection involves deep soft tissues of the incision and at least 
one of the following:
o Purulent drainage from the deep incision but not from the 

organ/space component of the surgical site
o Deep incision spontaneously dehisces or is deliberately 

opened by surgeon when patient has at least one of the 
following signs of symptoms: fever. Localized pain, or 
tenderness, unless site is culture-negative

o An abscess or other evidence of infection involving the deep 
incision is found on direct examination, during reoperation, 
or by histopathologic or radiologic examination

o Diagnosis of a deep incisional SSI by a surgeon or attending 
physician

 Organ/space SSI
• Occurs within 30 days after the operation if no implant is left 

in place or within 1 year if implant is in place and the infection 
appears to be related to the operation 

• Infection involves any part of the anatomy other than the 
incision and at least one of the following:
o Purulent drainage from a drain that is placed through a stab 

wound into the organ/space
o Organisms isolated from an aseptically obtained culture of 

fluid or tissues in the organ/space
o An abscess or other evidence of infection involving the 

organ/space that is found on direct examination, during 
reoperation, or by histopathologic examination

o Diagnosis of an organ/space SSI by a surgeon or attending 
physician


