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Abstract

Surgical site infections are an avoidable complication in surgical patients and one of the most
common hospital-acquired infections. Adverse effects of surgical site infections include
increased hospital length of stay, increased costs to patient and healthcare system, disability,
morbidity, and mortality. The purpose of this quality improvement project was to design a
protocol with the objective of decreasing surgical site infections in abdominal and spinal surgery
patients. The protocol developed used targeted depilation and antisepsis with a chlorhexidine
wipe to mitigate infection risk. Results of the project showed a static hospital length of stay, no
increase in preoperative time, and a 0.98% decrease in surgical site infections, though it did not
achieve statistical significance related to the small sample size. Further exploration is warranted,
though the results are promising for more widespread implementation.

Keywords: abdominal, spinal, surgical site infection, preoperative skin preparation,

infection prevention



Preoperative Skin Preparation Protocol for Patients Undergoing Abdominal and Spinal
Surgery
Introduction

A surgical site infection (SSI) is defined as an infection at a site in which a surgery was
previously performed, that occur within 30 to 90 days of the original procedure, or within one
year of an implant procedure (Berrios-Torres et al., 2017; NHSN, 2022; Salahuddin et al., 2022).
These infections present with varying symptoms dependent upon the depth of the infection, with
either localized symptoms such as purulent drainage, or systemic effects in the case of organ
space infections such as fever and sepsis (Liu et al., 2018).

Surgical Site Infections are among the most common nosocomial infections globally
(Luwang et al., 2021; Nasser et al., 2020; Salahuddin et al., 2022) and are the second most
common hospital acquired infection (HAI) in the United States (Salahuddin et al., 2022). Rates
of SSI vary between 1% and 17.8% in the month following surgery (Liu et al., 2018; Salahuddin
et al., 2022). Rates are highest among colorectal surgeries (CRS) at 15% to 30% related to the
increased bacterial load found in the rectum and large intestine (Nasser et al., 2019; Zwyot et al.
2017). Adverse effects of SSI are numerous, including increased patient and hospital costs,
increased length of stay, readmission, reoperation, permanent disability, detriments to patient
mental health, morbidity, and mortality (Chen et al., 2020; Nasser et al., 2019; Salahuddin et al.,
2022).

Description of Problem
A needs assessment performed at a central Michigan community hospital determined that

there was a gap in care of the preoperative patient, specifically related to depilation and surgical



site antisepsis. During that time the facility reported multiple SSI occurring in spinal patients,
and it was determined that a protocol to prevent SSI in both spinal and abdominal surgery
patients needed to be developed and implemented.
Purpose of Study
The purpose of this evidence-based quality improvement (QI) project was to decrease
the rate of surgical site infection by implementing a Preoperative Skin Preparation Protocol
(PSPP) developed based on previous quality management data and available evidence aimed at
reducing the likelihood of SSI.
Research Question
In abdominal and spinal surgery patients over 18 years of age, how does the utilization of
a Preoperative Skin Preparation Protocol compared to current practice affect abdominal and
spinal surgery preparation over a twelve-week period?
Statement of Objectives
The purpose of this DNP QI project was to reduce SSI in abdominal and spinal surgery
patients in a central Michigan community hospital. The goal of the project was to increase
adherence to the preoperative skin preparation protocol for the patient population by 85%. The
overall project objectives were to:
1. Develop and implement a Preoperative Skin Preparation Protocol.
2. Decreased rates of SSI in abdominal and spinal surgery patients.
Review of Literature
A total of 24 studies were included in this review. The literature reviewed focused on

surgical protocol and policy innovations and interventions to reduce SSI rates. Multiple studies



reviewed used multidisciplinary bundles, which are groups of interventions consisting of three
or more elements designed to decrease SSI (Bert et al., 2017; Davidson et al. 2019; Higgins et
al. 2018; Hoang et al., 2018; Reese et al., 2020; Rudder et al., 2019; Schouest et al., 2017; Vij
et al., 2017; Weiser et al., 2018). These bundles were comprised of varying numbers of
interventions, but commonalities were preoperative depilation, preoperative shower or hygiene,
preoperative bowel prep, site preparation with CHG, perioperative antibiotic dosing/timing,
intraoperative wound irrigation, intraoperative normothermia and normoglycemia, separate
closing trays, and postoperative showers. An overall finding was that depilation and
preoperative scrub are essential for best practice adherence and reduction in overall SSI (Parry,
2018; Schoest et al., 2017; Warren et al., 2018). See Appendix A for Evidence Table.
SSI Prevention

Preventing surgical infections is the aim of much research surrounding SSI and surgical
risk reduction (Parry, 2018). Preventative practices standard to all surgeries regardless of
surgical specialty include pre-hospital admission shower with antimicrobial soap, preoperative
hair removal with clippers, and intraoperative antibiotic prophylaxis administration within 120
minutes of incision, appropriate surgical hand hygiene via hand scrub by surgery team, and
maintenance of normothermia, and normoglycemia throughout the surgery and in the
postoperative period. (AHRQ, 2017; Berrios-Torres et al., 2017; Parry, 2018; WHO, 2018).
Preventative measures typically occur in conjunction with the pre-hospital, preoperative,
intraoperative, and postoperative periods (Liu et al., 2018).

Standard preventative measures and preoperative optimization are also used for spinal

surgery patients. Specifically in patients undergoing spinal surgeries, multiple protocols exist



regarding MRS A and MSSA screening with subsequent preoperative decolonization with
specific antibiotics such as bacitracin or mupirocin (Higgins et al., 2018).
Preoperative Preparation

In the period immediately preceding a surgical procedure, there are multiple interventions
that have become standard practice according to international guidelines. Davidson et al. (2019)
as well as Schouest et al. (2017) advocated for the use of CHG wipes by the preoperative staff
immediately prior to surgery in addition to the preoperative shower. The repeated use of the

antimicrobial agent of choice reduces the bacterial load on the patient’s skin by an amount

significant enough to decrease the chances of SSI (Chen et al., 2020; Luwang et al., 2021). Skin
preparation and depilation are essential to pre-operative best practice.
Skin Preparation and Depilation

Hair holds microorganisms that cause infection, so different organizations have
developed guidelines to guide safe hair removal (Parry, 2018; Tubre et al., 2018; WHO, 2018).
Hair removal should never be executed with a razor, but with clippers, as razors can cause micro-
abrasions which are then susceptible to opportunistic germs (Bert, et. al., 2017; Hoang et al.,
2019; Parry, 2018).

Skin preparation is a critical intervention against SSI (AHRQ, 2017; Chen et al., 2020;
Luwang et al., 2021). The skin is populated by any number of microorganisms that may enter the
body at any break in the skin (Sufyan et al., 2018). The agent with which the skin is prepared
immediately prior to surgery is a critical factor in preventing infection (Chen et al., 2020;
Luwang et al., 2021). Multiple types of preparatory agents exist, but the two most common

agents are CHG and some formulation of an iodophor, such as betadine soap or paint. Alcohol is



commonly used both alone and in combination with CHG. Five studies in this review indicated
chlorhexidine-gluconate (CHG) and alcohol were superior preoperative skin cleansing agents s
compared with iodophors (aBerrios-Torres et al., 2017; Chen et al., 2020; Davidson et al., 2019;
Harnoss et al., 2018; Rudder et al., 2019; Sufyan et al., 2018).

Based on the available presenting evidence, CHG and depilation were integrated into the
Preoperative Skin Preparation Protocol.

Methodology

Project Design

The project utilized a quasi-experimental study design based on the Donabedian Model
for Quality Improvement as it directly relates to evidence-based practice changes. This model
focuses on efficiency, cost-effectiveness, and use of quality-focused professionals and is
expressed through the categories of process, balancing, and outcome measures (Butts & Rich,
2022). The sample included surgical patients over 18 years of age undergoing abdominal or
spinal surgery at a central Michigan community hospital. Only elective cases were included in
the project to prevent confounding variables from other influences on infection. Exclusion
criteria included anyone under age 18, emergent cases, and any cases outside the included
specialties.
Intervention

The Preoperative Skin Preparation Protocol included depilation as needed based on
patient body hair and evidence-based skin antisepsis of the surgical site with a CHG wipe during
the preoperative period. The wipes were purchased by the project unit manager with no outside

funding provided. Protocol elements, body hair removal and anti-sepsis, were performed by the



nursing staff of a single preoperative unit. Chart audit reviewed preoperative documentation to
ensure that the PSPP elements were performed appropriately. Approval was received from
Institutional Review Boards (IRB) at both the project facility and the university prior to the start
of implementation. There were no conflicts of interest for this project.
Measures

The primary outcome measures for this project included hospital length of stay (LOS)
and SSI rates. Average pre-implementation hospital stay was compared to post-implementation
stay, and pre-implementation SSI rates were compared to post-implementation rates. The
operational definition of “length of stay” was defined as the days the patient was admitted to the
hospital. The operational definition of “SSI rates” was defined as the number of patients who
developed an SSI divided by the total number of patients in the population. The operational
definition of "depilation" was defined as the removal of body hair on and around the procedural
incision area.
Implementation

The implementation period ran from 21 November 2022 until 10 February 2023.
Immediately preceding implementation, in-services were held to instruct staff on the appropriate
method of depilation respective to specific procedures and appropriate use of the wipes.
Preoperative nursing staff were asked to complete the pre-survey immediately after finishing the
in-service, and the post-survey was disseminated in the week following the end of
implementation. The protocol was performed on all elective abdominal and spinal surgery
patients during the admission process in the preoperative period. The post-survey was

disseminated in the week following the end of implementation using a QR code provided by



Qualtrics. Throughout the implementation period, I used Plan-Do-Study-Act (PDSA) cycles to
remedy any failures noted and re-emphasize the use of the protocol within the project unit. Key
stakeholders—including the head of general surgery, the project unit educator, and project unit
manager—were updated throughout the implementation process, and feedback regarding
methods with which the protocol was implemented was noted and incorporated as appropriate.
Data Collection and Analysis

Data was collected via retrospective chart audit with all patient information de-identified
and stored in a password-protected document on a secure device only accessible to the primary
investigator. Additional chart audits were performed with the assistance of the facility infection
control specialist at the end of the project to ascertain the number of SSI in the project patient
population. Analysis of the project variables included odds ratio of surgical site infections, and
independent samples t-tests of preoperative time, depilation, and hospital length of stay.

Pre- and post-surveys were designed in Qualtrics to measure staff satisfaction. These
were disseminated to staff using a QR code posted throughout the physical unit, though
descriptive statistics were not able to be run due to poor responsiveness on the post-survey. This
prevented nurse satisfaction from being evaluated as a balancing measure.

Results

The protocol included more diligent depilation of the surgical site, and the use of a CHG-
impregnated wipe for skin decolonization prior to surgery. The protocol remained unchanged
throughout implementation, though re-education was periodically performed to promote
increased compliance over the course of the implementation period. All statistical analysis was

performed with an alpha of 0.05 within SPSS version 29.
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Compliance fluctuated throughout the implementation period but the initial goal of 85%
compliance with protocol performance was achieved. This included PSPP completion on 331 of
387 total participants in the experimental group. There was a slight decrease in compliance
related to an unexpected shortage of the wipes but was remedied through a PDSA cycle and
reordering of supplies. An odds ratio was obtained to calculate the odds of an SSI occurring in
the pre-implementation group versus the odds of it occurring in the post-implementation cohort.
An odds ratio of 0.6512 was attained on SSI rates, with a rate of 2.78% in the pre-
implementation cohort and 1.8% in the experimental group. While this showed a clinically
significant 0.98% decrease in SSI rate, the impact was not statistically significant with a p-value
of 0.4989. Data analysis revealed that a significantly larger sample size would likely yield
statistical significance, so a lack of significance could have been due to this factor.

An independent samples #-test of LOS data showed no significant difference in the mean
LOS with a p value of 0.126. No statistically significant difference was found in independent
samples #-test on depilation between the pre-implementation group and the implementation
group, with a p-value of 0.067. This process measure, which is something as is currently occurs
at the project site, was found to be lacking as the data did not account for when a patient did not
have body hair necessitating depilation, which may have confounded the data. The project’s
balancing measure, preoperative time was not found to be significantly increased during
implementation, with a p-value of 0.797 from the independent samples #-test.

Table 1. T-test results for Protocol Outcomes

Mean Diff (SD) df t-statistic p, t-test d

LOS 0.58 (1.174) 189.569 1.536 0.126 1.366
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Mean Diff (SD) df t-statistic p, t-test d
Depilation 1.38 (0.485) 268.765 -1.842 0.067 0.478
Preop Time -0.518 (19.833) 525 -0.257 0.797 20.571

Note, Mean Diff is the mean difference (pilot — baseline); SD is standard deviation of the mean
difference; p, HOV is the p-value for the test of homogeneity of variance; df is the degrees of
freedom for the test; t-statistic is the independent samples t-test test statistic; and p, t-test
is the p-value for the independent samples t-test; and d is the Cohen’s d mean difference effect
size.

Discussion

The results of the project showed no significant difference in length of stay between the
pre-implementation cohort and the implementation group. This could be attributed to the
industry shift in patients being discharged home directly after surgery, rather than staying as part
of an admission protocol that has been done historically. Many of the procedures required little to
no time in the inpatient setting, such as hernia repairs and other minimally invasive abdominal
procedures, which may have unintentionally robbed the protocol of a potentially significant
difference in LOS.

While the protocol did yield a 0.98% decrease in SSI, it did not achieve statistical
significance. However, this might be achieved with a larger sample size or longer
implementation duration. There was not a statistically significant difference in depilation
between the two cohorts. Though this data does not account for those on whom depilation was
unnecessary, this suggests that the clinically significant decrease in SSI may be largely attributed
to the CHG element of the protocol.

Multiple surgeons in other specialties at the project facility use a modified version of a

CHG prescrub, and discussions are occurring on whether to permanently adopt the protocol as

implemented during the study for preoperative patients of all specialties. A key factor that would
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aid the continuity of the protocol is the lack of significant increase in preoperative time.
Additionally, CHG wipes are relatively inexpensive, and would be absorbed into the existing
preoperative cost incurred by any patient having surgery. This could subsequently save the
hospital significant costs associated with care of postoperative infections, the amount of which
might outweigh the small initial cost of the wipes.
Limitations

As this was a pilot project, there are few other published studies for the sake of
comparison and guidance. This project was limited in its scope related to the length of
implementation, limitation to two specialties, and high staff turnover at the time of
implementation. The unanticipated barrier of staff turnover led to a percentage of noncompliance
in spite of repeated re-education attempts. Furthermore, including an order set in the participants’
admission orders could improve compliance. Additional research on a larger scale is warranted
on a larger scale to determine the generalizability of the concept to other specialties, settings, and
populations. This project was only performed on elective surgery patients, and larger scale
studies would need to account for confounding variables such as existing infections and
comorbidities if emergent/non-elective patients were included in the study. Furthermore,
statistical analysis revealed that a larger sample size would have likely yielded more statistically
significant results.

Conclusion

This QI initiative evaluated the effects of a preoperative protocol to decrease SSI and

other associated factors. The PSPP was developed based on evidence based on published

evidence surrounding SSI prevention (AHRQ, 2019; Berrios-Torres et al., 2017; Chen et al.,
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2020; Forget et al., 2022; Harnoss et al., 2022; Liu et al., 2018; Luwang et al., 2021; Rudder et
al., 2019; Schouest et al., 2017; Sufyan et al., 2018; Warren et al., 2020; WHO, 2018). Results
showed that there is benefit to be gleaned from a formal preoperative preparation protocol in
terms of SSI prevention, with the framework laid for additional studies. This has far-reaching
benefits both for patients and the healthcare system, as the elimination of SSI results in an
overall decrease in nosocomial infections and adverse events such as disability, morbidity, and

mortality.
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Theoretical Framework

Structures > Processes > Outcomes
The context of Actions in healthcare Effects on health
healthcare — facilities, including those of status, quality of life,
equipment, personnel, patients and families knowledge, behavior,
organizational satisfaction
characteristics,

payment models

Donabedian A, Wheeler JR, Wvszewianski L. Quality, cost, and health: an integrative
model. Med Care. 1982 Oct:20(10):975-92.
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