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ABSTRACT
Approximately 900 surgical site infections (SSIs) were reported to the Wisconsin Division of Public Health annu-
ally from 2013 to 2015, representing the most prevalent reported health care–associated infection in the state. 
Personnel at the Wisconsin Division of Public Health launched an SSI prevention initiative in May 2015 using a 
surgical care champion to provide surgical team peer- to- peer guidance through voluntary, nonregulatory, fee- 
exempt onsite visits that included presentations regarding the evidence- based surgical care bundle, tours of the 
OR and central processing areas, and one- on- one discussions with surgeons. The surgical care champion visited 10 
facilities from August to December 2015, and at those facilities, SSIs decreased from 83 in 2015 to 47 in 2016 and 
the overall SSI standardized infection ratio decreased by 45% from 1.61 to 0.88 (P = .002), suggesting a statewide 
SSI prevention champion model can help lead to improved patient outcomes.

Key words: surgical champion, surgical care bundle, SSI prevention, peer collaboration, evidence-based practice.

Surgical site infections (SSIs) are the most frequent-
ly reported health care–associated infection (HAI) 
in Wisconsin (ie, approximately 900 SSIs were 

reported annually to the Wisconsin Division of Public 
Health [WDPH] from 2013 to 2015). Approximately 1.5% 
of surgical procedures performed in Wisconsin are com-
plicated by SSIs,1 and the Centers for Disease Control and 
Prevention (CDC) reports that mortality associated with 
SSIs has been reported to be as high as 3% nationally.2 
Specific case scenarios (ie, organ or body space infections 
after laparoscopic colorectal surgeries in which anasto-
motic leaks occurred) have been associated with a 30- day 
mortality rate of 4.5%.3 Furthermore, the fiscal burden 
of these adverse events approaches $10 billion annually 
in the United States.4-8 The cost of treating serious peri-
prosthetic joint infection can exceed $350,000, with an 
associated mortality rate between 2% and 7%.9 Thus, in 
addition to causing patient morbidity and mortality, treat-
ing expensive surgical complications is a major financial 

challenge for hospitals striving to deliver high- quality care 
at a lower cost. Reducing the risk of SSIs and other costly 
surgical complications will reduce health care expendi-
tures in addition to optimizing patient outcomes.10 This 
article describes a WDPH initiative to reduce SSIs after 
colorectal procedures, abdominal hysterectomies, and hip 
and knee arthroplasty procedures using a surgical care 
champion model that fosters peer- to- peer discussions of 
evidence- based practices.

FINDING A SOLUTION TO SSIs
As a result of the 2014 outbreak of Ebola virus disease 
in West Africa, the CDC granted supplemental funding 
to state health departments to help health care facilities 
in the United States address vulnerabilities in infection 
prevention programs that surfaced during the response 
to the Ebola crisis.11 During 2015, a multidisciplinary 
team comprised of staff members from the WDPH and 
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the Wisconsin State Laboratory of Hygiene conduct-
ed onsite hospital visits to evaluate Ebola and general 
infectious disease readiness, infection prevention pro-
gram infrastructure, and outbreak response capacity. 
Subsequently, members of the WDPH HAI Prevention 
Program evaluated selected hospital HAI prevention 
strategies based on statewide HAI surveillance data. 
Because SSIs were the most frequently reported HAI, the 
WDPH targeted HAI prevention strategies for reducing 
SSIs and developed a strategy in which a subject matter 
expert would serve as a statewide surgical care cham-
pion to present the most recent evidence- based SSI 
prevention practices surgical care bundle (Table 1) for 
use by surgeons and surgical care teams at their facili-
ties. Through this surgical care champion initiative, the 
WDPH provided the opportunity for peer- to- peer learn-
ing and interdisciplinary collaboration among surgeons, 
perioperative nurses, anesthesia professionals, sterile 
processing staff members, infection preventionists, qual-
ity resources staff members, and pharmacists in imple-
menting the bundle.

TAKING INVENTORY OF RESOURCES
One of the first steps in launching a public health 
surgical care champion initiative is to determine the 
resources needed at the state level to facilitate peer- 
to- peer learning and help facility personnel incorpo-
rate SSI prevention evidence into practice. Necessary 
resources include a funding source, access to facility- 
level SSI data, communication contacts at the facility 
level, appropriate state health department staffing lev-
els, and recruitment of a qualified individual to serve 
as the state surgical care champion and subject matter 
expert.

The WDPH used funding provided through a grant from 
the CDC to cover the cost of the surgical care champion’s 
fees; facility administrators were asked to provide only 
lodging and mileage for this individual to help mitigate 
cost barriers to conducting the visits. Additional assets 
needed to implement this program included access to 
facility- level SSI data from all hospitals performing sur-
gical procedures. The WDPH HAI Prevention Program 
historically has obtained HAI data on a voluntary basis 
from all 113 hospitals performing surgical procedures in 
Wisconsin using the National Healthcare Safety Network 
(NHSN),12 a national HAI database maintained by the 
CDC. These outcome data are important for monitoring 

and tracking statewide and facility- specific progress 
toward SSI reduction and for assessing the effects of the 
SSI prevention initiative.

One of the first steps in launching a public 
health surgical care champion initiative is 
to determine the resources needed at the 
state level to facilitate peer-to-peer learning 
and help facility personnel incorporate SSI 
prevention evidence into practice.

Historically, the WDPH has had strong partnerships with 
facility infection preventionists, who have served as the 
chief points of contact and communication when promot-
ing, planning, and scheduling the onsite visits, and who 
have served as liaisons between the WDPH and the sur-
gical teams in preparing for the facility visits. The WDPH 
resources supporting the SSI prevention initiative included 
the HAI prevention program manager, who had previous 
clinical experience as a hospital infection preventionist; 
the HAI surveillance coordinator, who provided NHSN 
outcomes data for presentations at the onsite visits; and 
an SSI prevention researcher to act as a subject matter 
expert and surgical care champion.

One of the challenges of launching this initiative was 
obtaining funding to support the onsite visits by the surgical 
care champion; however, the Ebola crisis spurred an inter-
est among federal partners to provide support to health 
care infection prevention programs through state health 
department evaluations. This funding provided the WDPH 
the opportunity to focus on SSI prevention using a state 
surgical care champion. A second challenge was conveying 
the benefits of the visits to facility personnel, particularly at 
the beginning of the initiative when data to show its effica-
cy were not yet available. The WDPH carefully crafted its 
communications to facilities to emphasize the nonregulato-
ry and confidential nature of the onsite visits.

MARKETING AN SSI RISK REDUCTION 
PROGRAM
After the development of key resources and assets, pro-
motion of the surgical care champion initiative began in 
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May 2015 when the WDPH mailed letters to hospital 
administrators and infection preventionists announc-
ing a partnership with the state surgical care champi-
on to intensify SSI prevention efforts across the state. 
These efforts would include low- cost onsite visits by the 

surgical care champion to meet with surgeons and surgi-
cal teams, facility administrators, quality resources staff 
members, and infection preventionists. The purposes of 
the onsite visits were to assess facility- specific needs and 
to present the most recent evidence- based SSI reduction 

Table 1. Wisconsin Division of Public Health SSI Prevention Program Surgical Care Bundle

Component Description

Weight- based dosing of preop-
erative antimicrobial agent

• Follow the 2013 American Society of Health-System Pharmacists Guidelines for Antimicrobial Prophylaxis in 
Surgery.1,2

• Administer prophylactic antibiotic agents based on the patient’s BMI or the patient’s weight in kilograms. 
For example, patients with a BMI <30 (or <120 kg) should receive 2 g of a beta-lactam agent; patients with 
a BMI ≥30 (or ≥120 kg) should receive 3 g.

Redosing of preoperative anti-
microbial agent

• Base redosing of antibiotic agents on the drug half-life and duration of surgery.

Preadmission shower or cleans-
ing with CHG

• Standardize the preadmission shower or cleansing process using a 4% aqueous CHG shower protocol: 
o Remind patients to perform the CHG shower regimen with a text message, e-mail, or voicemail.
o Provide patients with both oral and written instructions regarding the standardized CHG shower 

regimen.
o Instruct patients to take two showers—one the evening before surgery and one the morning of surgery.
o Instruct patients to pause for 1 min after applying the CHG and before rinsing.
o Ensure patients use a total volume of 4 oz of CHG for each shower or a 2% CHG polyester cloth 

cleansing.
o Provide patients with both oral and written instructions regarding the standardized CHG cloth cleansing, 

emphasizing gentle application of the cloths to the skin.
o Instruct patients to use a total of 12 cloths—6 cloths the night before surgery and another 6 cloths the 

morning of surgery.
o Confirm that patients understand they should use both sides of the cloth to maximize release of the 

CHG onto the skin.

Glycemic control • Maintain a mean perioperative blood glucose level <200 mg/dL in diabetic and nondiabetic surgical 
patients.

Mechanical bowel preparation 
with oral antibiotics

• For patients undergoing colorectal surgery, include preoperative oral antibiotics in combination with 
mechanical bowel preparations to reduce SSI risk.

Staphylococcal surveillance and 
decolonization

• For patients undergoing orthopedic and cardiothoracic procedures, screen for both methicillin-resistant 
Staphylococcus aureus and methicillin-sensitive Staphylococcus aureus, and decolonize using a recommended 
regimen.

• Although the optimal decolonization regimen is unclear, the following is recommended: 
o a standardized regimen of topical nasal mupirocin (ie, twice a day for 5-7 d) or an alternative approach 

involving the use of a nasal swab containing 5% or 10% povidone iodine applied in the nares 1 to 2 hr 
before surgery, along with a 2% or 4% CHG body cleansing or shower (once a day for 2 d) before surgi-
cal admission.

Normothermia • Maintain patient’s core body temperature between 36º C (96.8º F) and 38º C (100.4º F) in the preopera-
tive, intraoperative, and postoperative environment.

Supplemental oxygenation • Consider use of high oxygen supplementation as an SSI risk-reduction strategy during colorectal 
procedures.

Preoperative skin antisepsis • Use 2% CHG with 70% alcohol as the preferred intraoperative skin preparation agent. CHG is also a safe 
and effective antiseptic agent for obstetrical and gynecologic procedures.

SSI = surgical site infection; BMI = body mass index; CHG = chlorhexidine gluconate.
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strategies to frontline team members. Additionally, the 
surgical care champion would provide ongoing consulta-
tion via phone and e-mail, maintain a journal library on 
the WDPH web site,13 develop a Wisconsin SSI preven-
tion guidance document, and host annual SSI prevention 
summits.

In the announcement letter, the WDPH emphasized that 
the onsite visits were voluntary, nonregulatory, and non-
punitive in nature and would be conducted only at the 
request of the facility. The WDPH would keep confiden-
tial all findings, discussions, and process and outcome data 
associated with the consultation services. The WDPH 
pledged not to share the information with any internal or 
external WDPH partners, including state and federal regu-
latory or accreditation agencies. The WDPH also offered a 
flexible agenda based on the needs of the facility, with the 
only requirement that surgeons and perioperative nursing 
staff members be available to participate in the visit.

To communicate the program further to partners across 
the state, the WDPH sent announcements regarding 
the project to partners such as the Wisconsin Hospital 
Association; MetaStar, Inc, the Wisconsin quality improve-
ment organization; local public health departments; and 
members of the HAI Advisory Committee. The WDPH 
asked these organizations to distribute the announce-
ments to their respective members and constituents.

ESTABLISHING AN AGENDA AND GOALS
The WDPH instructed facilities to contact the WDPH 
HAI Prevention Program manager to request a visit. 
Typically, the facility infection preventionist made the 
request. After the request, the WDPH and the surgical 
care champion held teleconference planning meetings 
with facility representatives, including surgical team 
members, quality resources personnel, infection preven-
tion personnel, and other key stakeholders. The purpos-
es of these conference calls were to identify the surgical 
procedures targeted for improvement and to draft an 
agenda designed to address the concerns of the surgical 
teams.

The WDPH obtained baseline outcome and process data 
before the visit for review by the surgical care champion. 
The baseline data regarding selective surgical outcomes 
were crucial for the success of the onsite visit because the 
data allowed the surgical care champion to understand the 

extent of the problem, characterize the demographics of 
the patient population at risk, and identify interventions 
currently implemented by the facility.

The WDPH asked personnel at hospitals that agreed to 
participate to complete a line list of operative details and 
selected patient risk factors (Table 2) for all procedures 
resulting in an SSI during the previous three years and 
to indicate the components of the surgical care bundle 
currently in use for the procedures targeted for improve-
ment. Additionally, the WDPH asked facility personnel 
to indicate whether patients had a period of smoking 
cessation and whether the surgical teams used sepa-
rate wound closure trays, changed gloves before fascia 
and subcuticular closing, and used surgical wound edge 
protectors.

Through the NHSN, the WDPH accessed the number and 
type of SSIs reported by the facility, the total number of 
procedures performed, and the standardized infection 

Table 2. Patient Operative Details and Selected SSI 
Risk Factors Before Wisconsin Division of Public 
Health Onsite Visits

Patient Details SSI Risk Factors

• National Healthcare Safety 
Network event number1

• Date of birth
• Gender
• Date of

o admission
o discharge
o procedure

• Surgical procedure
• Surgical approach (open 

versus laparoscopic)
• Duration of surgery
• Surgical team members
• Insertion of biomedical 

device (eg, abdominal 
mesh, prosthetic joint)

• Date of SSI onset
• Location of SSI (ie, superfi-

cial, deep incisional, organ 
or body cavity space)

• Primary pathogen

• Wound class
• American Society of 

Anesthesiologists’ score2

• Body mass index
• Diagnosis of diabetes
• History of smoking
• Corticosteroid therapy during 

past 2 y
• Blood loss (in mL)
• Presence of inflammatory bowel 

disease in patients undergoing 
colorectal and abdominal hyster-
ectomy procedures

• Previous abdominal surgeries
• Other infections at time of 

surgery
• Miscellaneous risk factors

SSI = surgical site infection.
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ratio for the specified time period before submitting 
the line list to facilities to complete. The surgical care 
 champion reviewed these data before the visits and they 
served as the background for discussions with the facility 
stakeholders during the onsite visits.

A typical onsite visit comprised several sessions through-
out the day, during which the surgical champion discussed 
the surgical care bundle and SSI prevention interventions 
tailored to the needs of the facility based on its current 
SSI data. The surgical care champion held an introduc-
tory meeting with representatives from administration, 
infection prevention, quality resources, central process-
ing, and surgical services areas to outline the goals of the 
visit and to review the agenda for the day. The WDPH 
HAI Prevention Program manager also was present at the 
onsite visits to represent WDPH and to present facility- 
specific, Wisconsin, and national SSI summary data during 
the introductory meeting.

A typical onsite visit comprised several 
sessions throughout the day, during which 
the surgical champion discussed the surgical 
care bundle and SSI prevention interventions 
tailored to the needs of the facility based on its 
current SSI data.

Next, the surgical care champion held individual meetings 
with infection prevention staff members and selected 
surgical leadership representatives, including OR nursing 
staff members and managers, to allow key stakeholders to 
express their concerns and thoughts in a private and con-
fidential manner. During these meetings, the surgical care 
champion provided an assessment of the problem based 
on a review of the template completed by the facility. For 
example, the body mass index of most of the patients in 
which SSIs occurred was greater than 30. However, the 
antimicrobial prophylaxis data indicated that the patients 
received doses of antibiotics that would have resulted in 
a subtherapeutic tissue concentration during the periop-
erative period. The surgical care champion then discussed 
how to improve practices for these patients.

After the individual meetings, the surgical care champion 
provided a grand rounds presentation typically scheduled 

during the lunch hour. This presentation described the 
 contemporary evidence- based practices  documented in 
current guidelines, including those from the CDC, American 
College of Surgeons, and WDPH.14-17 This presentation 
focused on specific facility issues. Importantly, all stake-
holders were invited to attend this portion of the visit, 
because multiple disciplines are involved in implement-
ing the components of the surgical care bundle described 
during this presentation.

The surgical care champion then toured the OR and cen-
tral processing areas. These tours are not viewed as inten-
sive inspections, such as those conducted by The Joint 
Commission or the Centers for Medicare & Medicaid 
Services, but rather as opportunities to observe the phys-
ical environment of the OR and central processing areas 
and to allow staff members in these areas to consult with 
the surgical care champion regarding current practices.

Finally, the surgical care champion’s onsite visits involved 
one- on- one discussions with surgeons, during which they 
discussed the relative merits of selected evidence- based 
practices. During this phase of the visit, the surgical care 
champion identified a member of the surgical team to act 
as the facility’s surgical care champion. Ideally, this indi-
vidual is widely respected by other surgical staff members, 
approachable and open to change, and willing to work 
with colleagues and facility leaders to implement changes 
leading to improved patient outcomes.

The peer- to- peer discussions with the surgeons identified 
areas of improvement, the evidence- based practices need-
ed to achieve the improvements, and specific elements in 
an evidence- based surgical care bundle appropriate for 
the facility.18 The surgical care champion also emphasized 
the importance of developing validated methods for mea-
suring compliance with individual components of the sur-
gical care bundle because low compliance diminishes the 
benefits of evidence- based practices.19

The onsite visits concluded with a wrap- up session during 
which the surgical care champion summarized observa-
tions, findings, and recommendations for change, and also 
offered ongoing consultation and assistance via phone 
conversations or e-mail. In some instances, personnel at 
a facility requested a written report summarizing the find-
ings and recommendations. If requested, the surgical care 
champion provided the report within 48 to 72 hours after 
the visit. When feasible, while the surgical care champion 
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met with the surgical teams, the WDPH HAI Prevention 
Program manager conducted SSI data validation studies 
with the facility infection preventionists to determine 
adherence to SSI surveillance protocols and to identify 
and correct any systems errors that may have affected 
data accuracy.

ESTABLISHING A STATEWIDE FORUM
As part of this surgical care champion initiative, the 
WDPH HAI Prevention Program and the Medical College 
of Wisconsin host a yearly SSI Prevention Summit, which 
brings together key stakeholders such as infection pre-
ventionists, OR personnel, quality resources staff mem-
bers, hospital administrators, and surgical practitioners. 
Approximately 200 individuals from across the state 
attend these symposiums, which feature nationally and 
internationally known speakers who share their knowl-
edge on such topics as establishing collaborative path-
ways to SSI prevention, defining the surgical care bundle, 
identifying a facility surgical care champion, and explor-
ing options in postoperative wound care. The WDPH 
also presents statewide SSI outcomes and process 
improvement data to report statewide progress toward 
SSI reduction.

A recurring theme of the SSI summits is an emphasis 
on intra-  and interfacility collaboration to reduce SSI 
risk and improve surgical patient outcomes. The sum-
mits provide an important forum for Wisconsin- based 
clinical practitioners to share their own successes, fail-
ures, and barriers they encounter as they move forward 
in their collective efforts to embrace evidence- based 
practices to reduce surgical patient morbidity and 
mortality.

Statewide Survey of Surgical Care Practices
During 2015 and 2017, the WDPH conducted surveys of 
hospitals providing surgical services to monitor progress 
toward implementation of three key elements of the sur-
gical care bundle:

• weight-based dosing of preoperative antibiotic prophyl-
axis,

• appropriate redosing of prophylactic antibiotics, and

• preoperative showering or cleansing with chlorhexidine 
gluconate.

The proportion of hospitals implementing these three 
practices increased during the two- year period (Table 3), 
and the improvement was significant regarding the use of 
preoperative skin showering or cleansing with chlorhexi-
dine gluconate. The results are encouraging indications of 
improved surgical care practices among Wisconsin hospi-
tal surgical care centers.

PROGRAM SUCCESS
The WDPH conducted an analysis of hospital SSI data 
during June 2017 to determine SSI occurrence after the first 
onsite visits conducted from August to December 2015. 
Among the 10 hospitals visited during that time, reported 
SSIs decreased from 83 during 2015 to 47 during 2016, and 
the overall SSI standardized infection ratio (SIR) decreased 
by 45% from 1.61 to 0.88 (P = .002). The SIR is a summary 
measure used to track HAIs at a national, state, or local lev-
el over time. The SIR compares the actual number of HAIs 
reported with the baseline US experience (ie, NHSN aggre-
gate data are used as the standard population), adjusting for 
several risk factors that have been found to be significantly 

Table 3. Wisconsin Division of Public Health Survey of Selected SSI Prevention Practices

SSI Prevention Practice Number (%) of Hospitals Performing the  
Prevention Practice

2015, n = 82a 2017, n = 105a P  Value

Weight- based dosing of preoperative prophylactic antibiotics 70 (85) 100 (95) .61

Redosing of preoperative prophylactic antibiotics 62 (76) 92 (88) .50

CHG preoperative shower or cloth treatment before orthopedic procedures 26 (32) 99 (94) <.01

CHG preoperative shower or cloth treatment before surgical procedures 26 (32) 63 (60) .02

SSI = surgical site infection; CHG = chlorhexidine gluconate.
aNumber of hospitals responding to the survey among 113 Wisconsin hospitals performing surgical procedures.
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associated with differences in infection incidence.20 An SIR 
greater than 1.0 indicates that more HAIs were observed 
than predicted, accounting for differences in the types of 
patients followed; conversely, an SIR less than 1.0 indicates 
that fewer HAIs were observed than predicted.

Although the number of procedures these facilities per-
formed decreased from 3,125 during 2015 to 2,834 
during 2016, the predicted number of infections was 
very similar (ie, 42 during 2015, 41 during 2016), indicat-
ing the reduction in SSI occurrence was not a function of 
reduced caseload but rather represents a true reduction 
in the probability of acquiring an SSI after surgical proce-
dures in these facilities. By contrast, among approximate-
ly 100 hospitals not receiving a WDPH visit during 2015, 
the overall SSI SIR was 0.96 during 2015 and 1.02 during 
2016 (P = .19). The WDPH will conduct a similar analysis 
among the 10 hospitals visited during 2016, when SSI sur-
veillance data are complete during mid- 2018.

The WDPH estimates the reduction in SSIs represents 
a savings of $300,000 to $750,000 in health care costs 
using data from a 2009 HAI cost report.21 With a cost of 
approximately $3,500 per onsite visit, these visits demon-
strate a cost- effective, sound investment of public health 
dollars to prevent SSIs.

A MODEL FOR THE FUTURE
From the start, the overall goal of the surgical care cham-
pion initiative was to reduce patient morbidity among 

Wisconsin surgical patients undergoing colorectal, ortho-
pedic, and abdominal hysterectomy surgical procedures. 
Statewide data indicated little progress in SSI reduction 
from 2012 to 2015 and underscored the need for more 
effective means to improving surgical care in Wisconsin. 
The WDPH’s onsite peer- to- peer engagement with a sur-
gical care champion and subject matter expert is consid-
ered a novel, innovative method of widely disseminating 
current best practices and clarifying a contemporary sur-
gical care bundle.

The WDPH’s preliminary findings would suggest that this 
model of engagement has several benefits. This initiative 
provides all surgical centers equal access to a surgical 
care champion and subject matter expert with operation-
al and functional knowledge of current evidence- based 
interventional practices via onsite visits that are tailored 
to the needs of the individual facility. The WDPH pro-
vides confidential, nonpunitive onsite visits and ongo-
ing consultation free of charge to the facilities. Finally, 
this initiative expanded opportunities for collaboration 
among Wisconsin health care systems, opening new ave-
nues of dialogue among providers to improve surgical 
patient outcomes.

CONCLUSION
The WDPH’s experiences with the surgical care champion 
initiative suggest that a similar approach to SSI preven-
tion could be applied to other states across the country. 
Although current surgical care improvement efforts in 
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most states focus on three selected procedures (ie, col-
orectal, orthopedic, abdominal hysterectomy), all surgical 
disciplines could benefit from embracing evidence- based 
practices to reduce SSI occurrences and improve surgical 
outcomes.
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