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Although the past few decades have seen progress in 
healthcare-associated infection (HAI) prevention, 
these infections still affect about one out of every 25 

hospitalized patients, resulting in serious illness, death, and 
excessive healthcare expenditures.1 Evidence abounds regard-
ing gaps between what is recommended and what is practiced 
relative to prevention of infection. Infection preventionists 
(IPs) are needed to bridge these gaps between practices and 
evidence-based interventions. 
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To bridge this gap, the APIC IP 
Competency Model recommends that IPs 
should be dedicated primarily to activities 
directly affecting prevention and control 
of infections, leadership, and training of 
staff and patients.2 The model suggests that 
ample time should be dedicated to manag-
ing data and information in order to assess 
effectiveness of the infection prevention 
program and identify opportunity areas.3 
However, in the current era of increasing 
public reporting mandates, much of the IP’s 
time is spent in data collation, case finding, 
and reporting (surveillance).4 While surveil-
lance of HAIs is an essential component of 
infection prevention and control programs, 
it should not be the primary focus.5 Manual 
review of health records to collect all of the 
information required by the Centers for 
Disease Control and Prevention (CDC) for 
reporting of surgical infections, as well as 
reviewing the records to identify surgical 
infections is labor-intensive, often requiring 
a significant amount of an IP’s time.6 The 
use of medical informatics to support these 
functions increases efficiency by automating 

“utilizing electronic medical record systems to develop home-
grown infection detection and denominator tools can be an 
economical alternative or adjunct to purchase of off-the-shelf 
infection control data mining software.”
some aspects of surveillance, including infec-
tion detection (case finding) and collation 
of denominator data elements.7 Utilizing 
electronic medical record (EMR) systems 
to develop home-grown infection detection 
and denominator tools can be an economical 
alternative or adjunct to purchase of off-the-
shelf infection control data mining software.

ProjeCt

To support best use of IPs’ time, one large 
integrated healthcare system developed two 
home-grown partially automated infection 
surveillance tools. One tool is designed to 
detect potential surgical infections, and 
the other collates the numerous data ele-
ments required by the National Healthcare 
Safety Network (NHSN) for reporting sur-
gical procedures. These Excel tools were 
developed using the EMR. The tools are 

viewed as adjunctive to the infection con-
trol “data mining” software used by some 
of the organization’s hospitals, and as an 
alternative to the purchase of data min-
ing software in the system’s ambulatory 
facilities. 

The surgical infection detection tool 
uses the following triggers to identify 
potential infections:

1  Antibiotic administered >48 hours 
and < 30 days post op (< 90 days for 
procedure involving implant). 

2  Wound culture ordered (all cul-
tures ordered, not just positive) post 
op within 30 days of surgical pro-
cedure with no	 implant;	 ordered	
within 90 days of surgical procedure  
with implant. 
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3  Diagnosis of surgical infection by 
International Classification of Diseases, 
9th edition (ICD 9) and/or Current 
Procedure Terminology (CPT) code 
within 30 days post op (within 90 days 
for procedures involving implants).

4  For patients who receive care at con-
tract hospitals: Diagnosis of surgical 
infection in claims data within 30 days 
(within 90 days for procedures involv-
ing implants).

The tool was designed as a screen, to reduce 
the number of medical records that need to 
be reviewed to perform infection case find-
ing. The tool can be filtered to apply one or 
all of the above triggers to identify potential 
surgical infection cases among all patients 
who received any surgical procedure(s) for 
a given time frame (e.g., month).

The surgical denominator tool was 
designed to collate all elements required by for 
reporting of surgical procedures to NHSN. 
These include: medical record number, name 
of patient, outpatient: yes or no, procedure 

description, procedure date, medical center or 
ambulatory surgery center name, procedure 
room, department specialty (e.g., orthope-
dics, surgeon), name or identification number, 
wound class (e.g., clean, clean contaminated, 
contaminated), ASA class (e.g., 0–3), total 
duration (e.g., hours and minutes for surgi-
cal procedure from open to close of incision). 
The tool must be converted from Excel to 
Character Separated Value (CSV) file before 
uploading it to NHSN.

Through a process of validation, the auto-
mated surveillance tools have been found to 
out-perform manual infection case finding 
and manual denominator data collection 
and reporting to NHSN. In addition, at one 
hospital in our system, it has also been found 
to out-perform the data mining software in 
detecting surgical infections, due presum-
ably to the more sophisticated set of infection 
detection triggers used by the home-grown 
tool. However, in both hospitals and ambula-
tory facilities the infection detection tool has 
been designed and is used as a screening tool 
only. Final surgical infection case finding/
confirmation is performed by the local IP. 

The process used to validate the surgical 
infection detection tool involved comparison 
of infection cases identified by the automated 
infection detection tool, with infection cases 
identified by manual review of the medical 
records for all procedures performed in one 
category (e.g., hernia repair) for three, one-
month periods. Manual review of the elec-
tronic medical records for all cases included 
searching the following sections for any indica-
tion of surgical infection: physician progress 
notes, nursing flow sheet, laboratory results, 
any documentation of hypopyon (cataract pro-
cedures only), antibiotic orders, and physician 
orders. At the end of the validation period, the 
following information was provided:
•	 Number of procedures during the valida-

tion period (three months).
•	 Number of surgical infections identified 

during the manual review.
•	 Number of surgical infections identified 

using the automated infection detection tool.
•	 Which method identified more infections.
•	 Which triggers in the automated infection 

detection tool were most useful in identify-
ing the surgical infections. 
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•	 If the automated infection detection tool missed some surgical 
infection cases, were there any commonalities in the cases that 
might help us add or change trigger(s) to make the tool more 
effective in detection of infection?
IPs performing the validation were asked whether the automated 

tool saved time when compared to manual record review, and if 
so, we requested that they estimate the time saved. In all cases, 
the automated tools were estimated to reduce surveillance time by 
at least 80 percent when compared to strictly manual surveillance 
and reporting to NHSN. In addition to saving time, the tools have 
been valuable in identifying outbreaks that otherwise would have 
been missed, and have permitted surgical surveillance of more 
procedures than otherwise would have been possible.

CoNClusioNs

Evidence supporting the effectiveness of computerized surveil-
lance for identifying patients with various types of HAIs dates 
back as far as 1986.8 Home-grown and off-the-shelf data mining 
tools are generally observed to improve surveillance efforts when 
compared to a manual method, by decreasing the clerical burden 
for IPs while increasing the sensitivity and accuracy of infection 
detection.9-11   

Mosunmola Adeyemi, RN, MpH, cic, phD, is an infection preventionist 
with Kaiser permanente, Georgia region. She is a member of Apic and 
Georgia infection prevention Network (GipN). She is also a member of 
American public Health Association and AORN.

Sue Barnes, RN, BSN, cic, is the national program leader for infection pre-
vention for Kaiser permanente’s seven regions, 35 hospitals, and 431 medical 
offices. She has been with Kp and in the field of infection prevention since 
1989. Barnes served on the Apic Board of Directors from 2010 to 2012, is 
currently the president-elect of the SFBA Apic chapter, and president-elect 
for the california Apic coordinating council.

reFereNCes

1. Magill, SS et al. Multistate Point-Prevalence Survey of Health care–Associated Infections. N Engl J 
Med. 2014;370:1198-208.

2. Murphy, DM et al. competency in infection prevention: A conceptual approach to guide current and 
future practice. Am J Infect Control. 2012 May;40(4):296-303.

3. Hanchett M. Performance improvement and implementation science: infection prevention competen-
cies for current and future role development. Am J Infect Control. 2012 May;40(4):304-8. 

4. Raschka, S et al. Health economic evaluation of an infection prevention and control program: are 
quality and patient safety programs worth the investment? Am J Infect Control. 2013 Sep;41(9):773-7.

5. weber SG, et al. legislative mandates for use of active surveillance cultures to screen for methicillin-
resistant Staphylococcus aureus and vancomycin-resistant enterococci: Position statement from the 
Joint SHEA and APIc task Force. Am J Infect Control. 2007;35(2):73–85.

6. Burke JP. Surveillance, reporting, automation, and interventional epidemiology. Infect Control Hosp 
Epidemiol. 2003;24(1):10–2. 

7. tokars, et al. the changing face of surveillance for health care-associated infections. Clin Infect Dis. 
2004;39(9):1347–52. 

8. Evans, RS et al. computer surveillance of hospital acquired infections and antibiotic use. JAMA. 
1986 Aug 22-29;256(8):1007-11.

9. Perencevich, et al. Raising standards while watching the bottom line: making a business case for 
infection control interventions. Infect Control Hosp Epidemiol. 2007;28:1121-1133.

10. croft, cA et al. computer versus paper system for recognition and management of sepsis in surgical 
intensive care. J Trauma Acute Care Surg. 2014 Feb;76(2):311-7; discussion 318-9. 

11. Shekelle PG, Morton Sc, keeler EB. costs and benefits of health information technology. Evid Rep 
Technol Assess (Full Rep). 2006 Apr;(132):1-71.

surgical wound irrigation: a call for evidence-based standardization 
of practice, Barnes, sue et al., American Journal of Infection Control, 
Volume 42, issue 5, 525-529. 

using clinical variables to guide surgical site infection detection: a 
novel surveillance strategy, Branch-Elliman, Westyn et al., American 
Journal of Infection Control, Volume 42, issue 12, 1291-1295.

evaluation of the effectiveness of improved hydrogen peroxide in 
the operating room, Wiemken, Timothy L. et al., American Journal of 
Infection Control, Volume 42, issue 9, 1004–1005.

surgical site infection rates in 16 cities in turkey: findings of the 
international Nosocomial infection Control Consortium (iNiCC), 
Leblebicioglu, Hakan et al., American Journal of Infection Control, Volume 
43, Issue 1, 48–52.

a polymicrobial outbreak of surgical site infections following cardiac 
surgery at a community hospital in Florida, 2011-2012, nguyen, Duc B. 
et al., American Journal of Infection Control, Volume 42, Issue 4, 432–435.

a 4-year prospective study to determine the incidence and microbial 
etiology of surgical site infections at a private tertiary care hospital 
in Mumbai, india, shah, sweta et al., American Journal of Infection 
Control, Volume 43, Issue 1, 59–62.

evaluation of surgical glove integrity during surgery in a Brazilian 
teaching hospital, de Oliveira, Adriana Cristina et al., American Journal 
of Infection Control, Volume 42, Issue 10, 1093–1096.

economic evaluation of appropriate duration of antibiotic prophy-
laxis for prevention of neurosurgical infections in a middle-income 
country, Ulu-Kilic, Aysegul et al., American Journal of Infection Control, 
Volume 43, Issue 1, 44–47.

evaluating the usefulness of patient education materials on surgi-
cal site infection: a systematic assessment, Zellmer, Caroline et al., 
American Journal of Infection Control, Volume 43, Issue 2, 167–168.

a polymicrobial outbreak of surgical site infections following cardiac 
surgery at a community hospital in Florida, 2011-2012, nguyen, Duc B. 
et al., American Journal of Infection Control, Volume 42, Issue 4, 432-435.

learN More aBout surGiCal site 
iNFeCtioNs iN the american Journal of 
infection control


