
Card et al. HCA Healthcare Journal of Medicine (2024) 5:5
https://doi.org/10.36518/2689-0216.1997

539

Original Research

A Randomized Controlled Trial of 2% Chlorhexidine 
Gluconate Skin Preparation Cloths for the Prevention 
of Surgical Site Infections in Adults Undergoing Spine 
Surgeries: Residual Reduction in Skin Bacterial Load 
for 4 Days

Elizabeth Card, DNP, APRN, FNP-BC, CPAN, CCRP, FASPAN, FAAN1; 
Yaping Shi, MS1; Wuraola Adesinasi, DNP, APRN, FNP-BC1; 
Matt Shotwell, PhD1; Nancy Wells, DNSc, RN, FAAN1; 
Elizabeth Hall, DNP, APRN, WHNP2; Joseph Cheng, MD3; 
Edward Sherwood, MD, PhD1

Abstract

Background
Surgical site infections (SSI) result in increased morbidity and mortality, prolonged recovery, 
longer hospital length of stay for medication or possible additional surgeries, and escalated 
health care costs. The purpose of this randomized controlled trial was to compare SSI rates 
and overall skin flora burden between those using chlorhexidine (CHG) cloths versus soap 
and water preoperatively in the adult spine surgery population.

Methods
Subjects were randomized preoperatively to use 2% CHG cloths versus soap and water the 
night before and morning of surgery prior to the operation. A skin culture was obtained 
at enrollment prior to any cleansing, again at post-operation day 4 or hospital discharge 
(whichever came first), and finally at the surgeons’ postoperative visits. A blinded advanced 
practice nurse served as the assessor for SSI.

Results
Those enrolled in the research arm had more growth on their screening skin culture than 
the control arm (P = .02). While there was no difference in rates of SSI between groups, the 
CHG group had lower skin flora burden at hospital discharge (P = .004), indicating residual 
protection.

Conclusion
Surgical incisions are most vulnerable to bacterial entry prior to 72 hours post-operation 
before completion of epithelialization, which establishes a barrier from microbes. The use of 
CHG, which has a residual impact for up to 4 days, could offer additional risk reduction for 
SSI development.
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Introduction 
Hospital-acquired infections (HAI) are noso-
comial illnesses that surface within 48 hours 
of hospitalization, inflicting a toll on human 

suffering and increasing health care costs.1 
Out of all 5 of the HAIs, surgical site infections 
(SSIs) are tied with pneumonia as the most 
frequently occurring infections at 21.8% of the 
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overall rates of all hospital-acquired infections.1 
For many patients, SSIs can result in discom-
fort or pain, reduced functional health, or in 
extreme cases may even result in death as well 
as prolonging hospitalizations, often requir-
ing readmissions for additional medication or 
surgeries.2 Published studies indicate that the 
risk of death increases as high as 11 times in 
individuals experiencing SSI, with 77% of those 
deaths directly related to the SSI.1,3,4 Addition-
ally, SSIs are listed as one of the most common 
and costly HAIs, with estimates as high as $10 
billion spent annually on health care treatment 
and therapies related to these infections in the 
United States (US).2,5 

SSI rates vary according to the type of infec-
tion, duration of the surgical procedure, and 
if the patients’ core temperature and blood 
glucose were well managed.6 According to the 
Centers for Disease Control and Prevention’s 
(CDC) National Healthcare Safety Network, 
SSIs are a frequent complication of surgery, oc-
curring in an estimated 21.8% of adult patients 
in the US.1,7 In addition, SSIs following spinal 
surgery are a frequent complication occurring 
in as high as 12.0% of cases.8 This study was 
completed at an academic medical center in 
the southeastern US. At the time, the SSI rate 
was 7% in the adult spine surgical patients at 
the site where this study was completed.

The CDC identifies 3 classes of SSIs, (1) SSIs 
related to superficial incisions, (2) SSIs related 
to deep incisions, and (3) organ/space SSIs. Re-
cently, the Society of Healthcare Epidemiology 
of America (SHEA) issued a list of patient-re-
lated risk factors for SSIs, inclusive of advanced 
age, obesity, smoking, diabetes or poor glu-
cose control, immunosuppressant therapies, 
an American Society of Anesthesiology (ASA) 
score of greater than 2, hospitalized preopera-
tively, and Staphylococcus aureus nasal coloni-
zation.2,9 Microbial contamination of the sur-
gical site may occur mainly during the surgical 
intervention or during hospitalization. 

There are multiple practices focused on miti-
gating the risk of developing SSIs. In addition 
to aseptic surgical technique, infection-miti-
gating practices include pre-incision scrubbing 
and avoidance of clipping or shaving hair prior 
to incision. Preoperative testing of high-risk 
patients for nasal colonization of Methicil-

lin-resistant Staphylococcus aureus (MRSA) 
followed by decolonizing prior to admission for 
a procedure further reduces the risk of incision 
contamination. Other mitigating strategies to 
reduce SSI include intraoperative antiseptic 
wound lavage, antimicrobial suture utilization, 
administration of IV antimicrobial prophylaxis 
30 to 60 minutes prior to incision, reducing 
operating room noise, and optimizing or main-
taining good blood glucose control.10,11 

Accurate identification of modifiable risk 
factors for SSIs as well as the development of 
therapies for mitigating SSIs remain important 
in the development of strategies to prevent 
these potentially devastating infections.8 While 
the elimination of contamination from the 
surgical suite may be one strategy, many are 
caused by microorganisms present in patients' 
skin flora preoperatively such as S aureus.9,12 Due 
in part to this, recommendations include mod-
ifying patient risk factors for developing SSIs 
whenever possible through the use of adequate 
protocols for antimicrobial prophylaxis with an-
tibiotics as recommended by SHEA and Asso-
ciation of periOperative Registered Nurses.9,12,13 
Preventative actions to reduce the total num-
ber of microorganisms on patients’ skin using 
topical agents such as chlorhexidine gluconate 
(CHG) in addition to cleansing nasal mucosa 
(using mupirocin ointment or provodine-iodine) 
preoperatively, have been successful in de-
creasing rates of incision infections in subjects 
preoperatively colonized with S. aureus.12 

Over 2 decades ago, the CDC reported that 
cleansing with 2% CHG reduced skin bacteri-
al load by 9-fold and subsequently released a 
recommendation to cleanse with CHG prior 
to surgical incision to reduce SSIs.5 This rec-
ommendation was followed by the CDC defi-
nitions for SSIs that included the infection 
must occur within 30 days of the incision to be 
considered surgery-related. Additionally, Gral-
ing and Vasaly18 found a statistically significant 
reduction in SSI rates with CHG bathing in 335 
subjects compared to 284 control subjects in 
which there was no active intervention. This 
highlights CHG bathing as an interesting strat-
egy to explore. 

Prior studies have linked the use of 2% CHG 
cloths with decreased rates of SSIs and report-
ed a 50% reduction in SSIs in adult patients 
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following total knee replacements.14 Similarly, 
results of a study conducted with patients in 
medical intensive care unit patients bathed 
daily with CHG discovered bacterial skin con-
centration was inversely associated with the 
density of skin microorganisms over a 24-hour 
period, potentially representing a residual anti-
microbial activity on the skin by the product.15 
Incisional wounds epithelialize within 72 hours, 
suggesting that the highest risk for exposure 
to infectious agents occurs intraoperatively and 
in the first 3 days post-operation. Despite this 
fact, in many hospitals the use of CHG cloths 
preoperatively is not a standard practice (with 
some only washing with soap and water).6,7,14 
This represents a gap in current nursing prac-
tice and best evidence-based care that could 
improve patient outcomes and reduce health 
care costs, making this worthy of additional 
exploration.

Methods
The purpose of this single-site randomized con-
trolled trial (RCT) of adult neuro-spine patients 
was to compare SSI rates and overall changes 
in skin flora burden between cleansing with 
2% CHG skin preparation cloths to cleansing 
with soap and water. Those subjects random-
ized to CHG, cleansed with the CHG cloths the 
night before at home and the morning of the 
surgery prior to the operation. The CHG cloths 
the researchers used were impregnated with 
aloe vera instead of alcohol as the investiga-
tors felt the subjects may better tolerate the 
non-drying impact of aloe vera. The research 
arm subjects were matched to patients us-
ing standard-of-care skin prep with soap and 
water only. Bacterial skin burden was evaluated 
through skin cultures collected at screening 
pre-cleansing, on post-operation day 4 or the 
day of hospital discharge (whichever came 
first), and again at the surgeons’ postoperative 
visit (approximately 30 days after the proce-
dure). These repeated measurements allowed 
for the exploration of residual reduction in skin 
bacterial load for up to 4 and 30 days.

Approval, Recruitment, Consent, and 
Enrollment

Review and approval for this single-site RCT 
were provided by the Institutional Review 
Board overseeing the research at the partici-
pating institution (IRB# 150310). Adult patients 

scheduled for neurosurgical spine surgery were 
evaluated preoperatively by the researchers 
and, if they met inclusion and exclusion criteria, 
the individuals were approached for interest 
in participation by the research team. Patients 
were then provided written informed consent 
followed by discussions where the participants’ 
questions were answered. If the individual 
expressed interest in participating in the study, 
signed consent was obtained, participants were 
given a copy, and then they were enrolled and 
randomized. In alignment with good clinical 
practice, the design and reporting for the study 
followed the recommendations included in the 
Consolidated Standards of Reporting Trials 
(CONSORT) reporting guidelines. Study data 
were captured in the Research Electronic Data 
Capture System (REDCap®), a HIPAA-com-
pliant, web-based, password-protected data 
repository.

Eligibility
For this trial, participants were eligible to 
participate if they were (1) 18 years or older, (2) 
scheduled for a neuro-spine procedure, and (3) 
had at least 2 of the following risk factors for 
SSI: diabetes, a BMI greater than 30, an ASA 
score greater than 2, preoperatively hospital-
ized, over 60 years old, taking chronic steroids 
or immunosuppressive medications, or having 
any prior history of SSIs. 

During screening, potential participants were 
excluded if they were unable to provide con-
sent, non-English speaking, or had a known 
allergy to any of the ingredients contained in 
the 2% CHG cloths required for the interven-
tion. In addition, potential participants who 
were experiencing an infection at the time or 
had a history of spine infections were excluded 
because the required treatment of the infec-
tion with antibiotics immediately pre-operation 
would affect the microbes present. Potential 
participants were also excluded if they had 
intradural spinal tumors because prior investi-
gations suggested CHG self-cleansing was con-
traindicated for operations addressing this type 
of pathology.

Randomization Schema
Following screening for eligibility and doc-
umentation of written informed consent, 
subjects were randomized 1:1 to either the 
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intervention or control arms of the trial using a 
4-block randomization table that the statisti-
cians loaded into REDCap. The research team 
was unable to see the assignment in queue for 
the current or next subject, and REDCap main-
tained the blinding of each assignment until 
enrollment was complete. The blinded surgical 
site assessors were advanced practice nurses 
and experts on the subject matter of SSIs. 
These evaluators did not have access to the 
randomization allocation in the database, man-
age consent form retrievals, enroll subjects, or 
educate patients in using the CHG cloths for 
cleansings. They remained blinded to the ran-
domization of the subjects for the entire 2-year 
period of the study.

Intervention Description
Neurosurgical patients randomized to the 
intervention arm received skin cleansing cloths 
impregnated with 2%-CHG to use at home the 
night before the surgery, and printed instruc-
tions were provided with education on preop-
erative cleansing from the neckline to the toes. 
Nurses educated the patients on the preop-
erative cleansing with CHG cloths, stressing 
not to shower or rinse skin after application 
and allowing the product to air dry on the skin. 
The cleansing was repeated preoperatively a 
second time on the day of surgery. The print-
ed instructions had space for the research 
patients to place the peel-off label from the 
package of the CHG cloths, which they signed 
and included the date and time when the home 
cleansing was completed. The subjects brought 
the completed instruction sheet with them 
on the day of the surgery and returned it to 
research staff for documentation. The research 
staff also verbally confirmed adherence to the 
cleansing. One subject shared that they show-
ered after cleaning with the CHG cloth because 
they felt tickling on their skin, and the research 
personnel removed this subject from the study. 
Patients randomized to the control arm were 
educated to cleanse with soap and water only 
the night before surgery.

All consented subjects had one skin culture 
swab obtained close to the intended incision 
line on the day of the screening prior to cleans-
ing with 2% CHG cloths or soap/water. Addi-
tional skin culture swabs were collected at the 
site of incision after the operation on day 4 or 
the day of discharge (whichever occurred first) 

as well as at the post-operative follow-up visit 
with the surgeon (approximately 4 to 6 weeks 
after the procedure).

Both groups were evaluated daily for the 
development of SSIs by study personnel until 
post-operation day 4 or hospital discharge, 
whichever one came first. The final evaluation 
for SSI was completed during the post-oper-
ation follow-up with the surgeon. Two nurse 
practitioners served as blinded SSI evalua-
tors utilizing the CDC outpatient procedure 
component of the SSI surveillance guideline 
to evaluate and grade the incision line for the 
presence of SSI.7 Measurements for a change 
in skin flora were completed by comparing skin 
swab cultures results of the intervention group 
versus the standard of care group and individu-
al changes preoperatively and postoperatively.

Outcomes and Measures
All outcome measures were selected a priori. 
The primary outcome of this trial was develop-
ment of SSIs. The secondary outcome for this 
trial was a change in skin flora burden (mea-
sured via skin cultures from pre-intervention 
compared to the culture collected at hospital 
discharge and at the 30-day follow-up visit with 
the surgeon). All patient data in the database 
were de-identified by research personnel with 
assigned codes instead of names.

Statistical Analyses
The statistical plan included a study of inde-
pendent cases and controls with 1 control per 
case. Sample size calculation for the study, 
which included evaluation of prior research, 
indicated if the rate of infection in the control 
group (those with risk factors, including super-
ficial SSI) was 0.5, then just 150 were needed to 
detect a 50% or greater reduction (80% pow-
er) and resulted in a calculation of a sample of 
150, with 75 in each arm.14 We described patient 
demographic and baseline characteristics using 
the median and interquartile range (IQR: 25th, 
75th percentiles) for continuous variables and a 
frequency and percentage for categorical vari-
ables. We compared patient demographics and 
baseline characteristics between study groups 
using the Wilcoxon rank sum test for contin-
uous variables and the Pearson’s chi-square 
test for categorical variables. We compared 
the rate of SSI between groups pre-cleansing, 
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post-operation day 4 or discharge, and at the 
30-day follow-up visit, and we used the chi-
square test or Fisher’s exact test on skin flora 
burden data from the post-operation day 4/
hospital discharge and the 30-day follow-up 
visit groups as appropriate. We fit the logistic 
model to further examine the strength of the 
relationship the intervention had on SSI and 
skin flora burden on post-op day 4/discharge 
and at the 30-day follow-up visit. The random-
ized controlled trial method greatly reduces the 
potential of the data being confounding, so we 
examined the balance of variables between the 
2 arms, and these variables were distributed 
evenly. Additionally, we had a relatively small 
effective sample size of 38 events, including all 
baseline variables in the model for adjustment 
would cause model overfitting. Therefore, we 
did not adjust for baseline variables in the lo-
gistic model. We observed a higher skin culture 
growth rate in the research arm at screening, 
so we fit the same logistic model but adjusted 
for the results differences in  the baseline skin 
culture in a sensitivity analysis. We showed the 
effect estimates in terms of the odds ratio of 
any growth of skin bacteria (odds ratio [OR], 
95% confidence interval [CI], P value). We used 
a 2-sided P of less than .05 significance level for 
statistical inference. All analyses were con-
ducted using R, version 4.3.0,16 specifically the 
regression modeling strategies package.17

Results
Study Population

A total of 157 adult patients undergoing any 
type of neuro-surgical spine surgery at the par-
ticipating site were consented. Subjects were 
enrolled over a 2-year period, with 150 consent-
ed subjects (96%) completing study participa-
tion, resulting in a total of 75 subjects per arm 
(Figure 1).

Demographics collected allowed for compar-
isons between subjects in the research (2% 
CHG cloths) arm and the control (soap and 
water) arm in regards to age, gender, race, risk 
factors, total operating room time in minutes, 
and surgical procedure (Table 1). 

Overall, both groups were similar in age, race, 
and risk factors for SSIs. Our total patient pop-
ulation was approximately 50% male:female (n 
= 72 female, 48%), with 52% (n = 39) females 
in the CHG arm and 44% (n = 33) in the control 
arm. White patients represented the largest 
percentage of the population enrolled at 89% 
(n = 133), followed by Black patients at 7.3% (n = 
11), Asians at 2.7% (n = 4), and Hispanics at 1.3% 
(n = 2), showing some diversity of individuals 
participating. This diversity was similarly rep-
resented in both arms of the study. Length of 
surgical procedure in minutes revealed an over-
all median of 194 minutes (IQR 155.0, 248.0), 

157 subjects consented and enrolled

79 randomized to 
research

78 randomized to 
control

1 canceled surgery 

2 withdrew consent

1 deceased (unrelated) after d/c 
prior to surgeon visit

75 completed study

2 canceled surgery
 

1 discharged prior to culture 
collection

75 completed study

Figure 1. The enrollment and allocation of subjects into the 2 arms of the study.
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Characteristic Overall (N = 150)

Study group 
A-research
(n = 75) 

Study group 
B-control
(n = 75) P value

Age (years) 65.0 (59.3, 72.0) 66.0 (61.0, 72.0) 63.0 (57.0, 71.5) .09
Patient > 60 years old 113 (75%) 61 (81%) 52 (69%) .09
Gender .33
  Male 78 (52%) 42 (56%) 36 (48%)
  Female 72 (48%) 33 (44%) 39 (52%)
Race .53
  White 133 (89%) 66 (88%) 67 (89%)
  Black 11 (7.3%) 6 (8.0%) 5 (6.7%)
  Hispanic 2 (1.3%) 0 (0%) 2 (2.7%)
  Asian 4 (2.7%) 3 (4.0%) 1 (1.3%)
Body Mass Index (kg/m2) 31.3 (27.0, 36.0) 31.3 (27.5, 34.3) 30.9 (26.8, 37.4) .67
BMI > 30 79 (53%) 40 (53%) 39 (52%) .87

Is the patient currently a smoker or 
have they smoked within the last 
year?

21 (14%) 10 (14%) 11 (15%) .84

  (Missing) 1 1 0
Is the patient a diabetic? 53 (35%) 23 (31%) 30 (40%) .23
ASA > 2 146 (98%) 74 (99%) 72 (97%) .62
  (Missing) 1 0 1
Has the patient been on chronic 
steroids or immunosuppressive 
medications?

47 (31%) 25 (33%) 22 (29%) .60

Has the patient ever had a SSI in 
the past?

22 (15%) 11 (15%) 11 (15%) > .99

Pre-operatively hospitalized 2 (1.3%) 0 (0%) 2 (2.7%) .50
Length of procedure in minutes 194.0 (155.0, 248.0) 182.5 (152.0, 229.0) 217.0 (162.5, 276.5) .08
  (Missing) 1 1 0
Total OR time in minutes 281.0 (237.0, 352.0) 265.0 (234.3, 323.3) 287.0 (241.5, 367.5) .07
  (Missing) 1 1 0
Screening/BL skin culture result 
(binary)

.02

  No growth 68 (45%) 27 (36%) 41 (55%)
  Growth 82 (55%) 48 (64%) 34 (45%)
Screening/BL skin culture category .01
No growth 68 (45%) 27 (36%) 41 (55%)
Staph aureus 3 (2.0%) 0 (0%) 3 (4.0%)
VRE 1 (0.7%) 1 (1.3%) 0 (0%)
Other 78 (52%) 47 (63%) 31 (41%)
Note: We displayed the median (25th, 75th percentile) for continuous variables and frequency (percentage) for categor-
ical variables. P values were calculated using Pearson‘s chi-square test for categorical variables and the Wilcoxon rank 
sum test for continuous variables.

Table 1. Table of Demographics and Baseline Characteristics (Screening Timepoint)
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and the control group had slightly longer medi-
an surgical procedure times at 217 minutes (IQR 
162.5, 276.5) compared to the research arm of 
182.5 minutes (IQR 152.0, 229.0) without reach-
ing statistical significance (Table 1).

Surgical Site Infections
Overall, only 21 SSIs occurred in both arms of 
the study by post-operation day 30. Superficial 
incisional site infection occurred in 4.7% (n = 7) 
of cases and was evenly distributed, with 4% 
(n = 3) of SSIs occurring within the control arm 
and 5.4% (n = 4) in the research arm (P = .72). 
A total of 14 subjects (9.5%) sought medical 
attention due to any other concern over their 
incision after hospital discharge with 6 (8.1%) in 

the control arm and 8 (11%) in the research arm 
(P = .57) (Table 2).

Skin Flora Burden
A total of 55% (n = 82) of baseline pre-inter-
vention skin cultures grew out microbes with 
a larger percentage in the research arm 64% 
(n = 48) compared to the control arm 45% (n 
= 34) (P = .02). Subjects’ skin cultures from the 
day of hospital discharge revealed 30% (n = 34) 
of all participants grew bacteria with 17% (n = 
9) in the research arm and 42% (n = 25) in the 
control arm, and this difference was statisti-
cally significant at P = .004. To further examine 
the relationship between these variables (study 
arm and growth on skin culture at pre-cleans-

Table 2. Primary and Secondary Outcomes at Timepoints POD1, POD2, POD3, POD4/Discharge, 
and 30-Day Follow-up

Clinical Outcomes
Overall 
(N= 150)

Study 
group A–
research
(N = 75) 

Study 
group B–
control
(N = 75) P value

Skin culture result (POD 4/Hospital Discharge) .004
  Growth 34 (30%) 9 (17%) 25 (42%)
  No growth 78 (70%) 44 (83%) 34 (58%)
  Lost to follow-up or discharged early 38 22 16
Skin culture result (30-day FU) .45
  Growth 56 (61%) 25 (57%) 31 (65%)
  No growth 36 (39%) 19 (43%) 17 (35%)
  (Unknown) 58 31 27
Diagnosis of SSI (POD 1) 1 (0.9%) 1 (1.9%) 0 (0%) .47
  (Unknown) 34 21 13
Diagnosis of SSI (POD 2) 0 (0%) 0 (0%) 0 (0%) > .99
  (Unknown) 64 34 30
Diagnosis of SSI (POD 3) 0 (0%) 0 (0%) 0 (0%) > .99
  (Unknown) 104 56 48
Diagnosis of SSI (POD 4/Discharge) 0 (0%) 0 (0%) 0 (0%) > .99
  (Unknown) 112 58 54
Diagnosis of SSI (30-day FU) 7 (4.7%) 4 (5.4%) 3 (4.0%) .72
  (Unknown) 1 1 0
Sought medical attention regarding the incision 
since discharge

14 (9.5%) 8 (11%) 6 (8.1%) .57

  (Unknown) 2 1 1
Note: We displayed frequency (percentage) for categorical outcome variables and compared them between two groups 
using Pearson’s chi-square test or Fisher's exact test as needed. 
Abbreviations: SSI = surgical site infections; FU = follow-up; POD = post-operative day
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ing and hospital discharge), a logistic regres-
sion analysis was completed with and without 
adjusting for the skin cultures at screening. 
Results were consistent and indicated the re-
search arm was significantly less likely to have 
dermal microbe growth at hospital discharge 
(Not adjusted: OR = 0.28, 95% CI 0.12- 0.67,      
P = .01; Adjusted: OR = 0.24, 95% CI 0.10- 0.61, 
P = .003). This medium effect size resulted in 
the predicted probability of no growth in the 
research arm of 83% (95% CI 70-91%). In the 
adjusted logistic model, the screening skin 
culture was not significantly associated with 
dermal microbe growth (P = .26). By the time 
of the surgeons’ follow-up visit, there was no 
difference in bacterial dermal burden between 
the study and control arms (P = .45)

Discussion 
The purpose of this RCT was to compare sub-
jects’ SSI rates and overall changes in skin flora 
burden between adult neuro-spine patients 
randomized to receive either antiseptic skin 
cleanings with 2% CHG skin preparation cloths 
twice prior to surgery or standard soap and wa-
ter. Skin cultures were collected pre-cleansing, 
at hospital discharge, and again at the postop-
erative visit with the surgeon (approximately 
30 days after the procedure) for exploration 
of residual reduction in skin bacterial load for 
up to 4 and 30 days. To our knowledge, this is 
the first study to evaluate changes in skin flora 
burden or dermal microbe growth over time 
(preoperative to hospital discharge) by com-
paring CHG cleansing to soap and water.

Findings included no difference in SSI grade or 
incidence between the 2 groups, which could be 
due to the study being underpowered. The ini-
tial power analysis for the study’s sample size 
was based upon the findings from the study 
completed by Eiselt revealing a 50% reduction 
in SSI in their study of orthopedic lower ex-
tremity surgeries, a different population than 
our adult neuro-spine patients.14 The research 
arm entered the study with a statistically-sig-
nificant higher bacterial skin burden pre-cleans-
ing (P = .02) yet experienced the same number 
of SSIs as the control group. The research arm 
containing more patients with higher bacterial 
skin burden may be a reason that there was not 
a lower rate of SSI post-procedure. Perhaps 
SSIs were not a good choice for an outcome 

variable as only 21 total SSIs were observed 
in this study. Even if there was an enrollment 
of 1000 subjects per arm, assuming similar 
SSI results, the study could have revealed no 
difference. There are also multiple publications 
of smaller effect sizes. The literature lacks clear 
guidance and conflicting reports, and additional 
research may be needed to better describe the 
effect size of utilizing 2% CHG for the reduc-
tion of SSIs in clean surgeries.19,20

 
However, those who used the CHG cloths in 
our study had statically significantly reduced 
skin flora burden at discharge (P = .004) even 
though the last cleansing with the cloths oc-
curred on the day of the procedure prior to the 
operation, indicating that residual protection 
can last up to 4 days. By the time of the sur-
geons’ follow-up visit approximately 30 days 
later, there was no difference in skin bacterial 
load between the 2 groups, indicating that the 
difference seen at discharge was due to the 
CHG cloths and that the protection offered by 
the CHG cloths declined over time.

Historically, hospitals are where the journey to 
healing and overcoming illnesses occurs. Unfor-
tunately, sometimes it is also where patients 
contract illnesses in the form of HAI. As these 
HAIs result in patients’ reduced quality of life, 
discomfort, pain, and, rarely, lasting impaired 
function and prolonged hospitalization, SSIs 
can be devastating and costly to patients. The 
surgical incision site is most vulnerable prior 
to epithelization, which typically occurs by 72 
hours post-incision.21 Therefore, maintaining 
skin that is free from bacteria and potential-
ly infectious agents is desired and beneficial 
during this critical time period. Our findings 
of reduced bacterial skin burden at the time 
of discharge for the research arm support 
this concept of protecting patients from SSIs 
during the most vulnerable time of healing. The 
baseline skin cultures (collected prior to any 
cleansing) in the research arm were statically 
significant for higher levels of bacterial skin 
burden (P = .007) compared to the control arm. 
This finding resulted in a logistic regression 
model to correct for higher bacterial skin bur-
den pre-cleansing in the study arm. In light of 
this, our findings of reduced dermal microbes 
at the time of discharge in the research arm 
suggest that the 2% CHG cleansings may have 
an even stronger effect.
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Implications 
The outcome of this study has implications for 
nursing practice and empowering patients’ par-
ticipation in their own care. The study partici-
pants were involved in preoperative care that 
could reduce SSIs by using the 2% CHG cloths 
the night before surgery. This might have cre-
ated a sense of being part of decision-making 
related to their surgery outcomes. Addition-
ally, this study revealed a prolonged reduc-
tion in the quantity of microbes on the skin 
and therefore offers lasting protection from 
the double preoperative antiseptic cleansing 
using 2% CHG cloths during the critical time 
of the incision’s epithelization. The particular 
cloths used for this project used aloe vera as 
the carrier instead of the alcohol utilized in 
similar clothes. The use of aloe vera may offer 
improved hydration of epithelial layers possi-
bly allowing CHG to penetrate deeper into the 

dermal layers and more research is needed to 
compare these cloths to those utilizing alcohol. 
Nurses can educate patients on the double pre-
operative cleansing with CHG cloths, stressing 
not to shower, bathe, or rinse after application 
and allowing the product to air dry on the skin 
(Figure 2).

Limitations
Our study was a single-site department study 
confined to the use of CHG cloths for the 
prevention of SSIs in adults undergoing neu-
ro-spine surgeries. In this study, adult surgical 
cases other than ortho-neuro spine were not 
included. There is conflicting evidence of the 
effect size of the intervention, and more re-
search is needed to accurately determine this. 
The sample size calculation for this project was 
based upon the 50% effect size reported by 
Eiselt, resulting in an underpowered study and 

VANDERBILT MEDICAL CENTER:  
 
Preparing your Skin before Surgery (Research Information Sheet) 

Investigator: Elizabeth Card 
 
Overview: Preparing or “prepping” skin before surgery by using disposable cloths moistened with a 2% 
Chlorhexidine Gluconate (CHG) antiseptic solution can reduce risk of infection at the surgical site. The steps 
below outline the prepping process and should be carefully followed.  
 
Prep your skin before at the following time(s): 

1. Evening before surgery- Neck to toes front and back, use a new cloth with each number (See below.) 
2. On day of surgery at Vanderbilt (This will be performed by study staff.) 
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How do I use the 2% CHG Cloths to Prep My Skin? 

o Shower or bathe at least one hour before preparing skin. Use warm water, not HOT and your skin should 
be DRY and COOL when you use the cloths.  

o Wipe down all areas of the skin from jaw line to the toes on the front and back of your body. Include under 
your arms, between skin folds, the groin, and buttocks area.  

o Avoid contact of cloths with your eyes, ears, and mouth.  
o Use all cloths in the package(s). Use a separate cloth for each area of the body as directed above. Cloth 1 for 

neck shoulders and chest, Cloth 2 for both arms including between fingers and underarms, etc.  
o It is normal for the skin to have a temporary “tacky” feel for several minutes after the antiseptic is applied. 

It will go away as your skin dries. 
o Allow area to air dry for one minute. The CHG works best when left on the skin, so please do NOT rinse 

off after applying.  
o After using the 2% CHG cloths, do not shower or bathe, or apply lotions, or moisturizers or makeup. Water 

and these products may reduce the antiseptic effects of CHG.  
o When applied to sensitive skin, CHG may cause minor irritation such as an itching sensation and/or 

redness, however, this is temporary.  
o Showering or shaving immediately before applying CHG may enhance this effect.  

o Stop shaving at least 2 days before surgery on all areas of the body, including the face, legs, 
underarms, etc. If itching or redness persists, rinse affected areas and discontinue use. 

o Place the Prep Check™ sticker(s) from the package on the back of this sheet as indicated. 
 
 Figure 2. The Patient Education on the use of CHG cloths that were given to participants enrolled 

in the research arm along with the packages of 2% CHG cloths.
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inability to assess the impact of 2% CHG cloths 
on SSI.14 Certain factors such as the length of 
surgeries and/or other medical conditions were 
not considered in this study. Lastly, the re-
searchers did not hold blood glucose constant  
during the entire hospitalization between 
groups, which also could have impacted the 
results.

Conclusion
While unable to ascertain if the use of 2% CHG 
cloths twice preoperatively could reduce the 
rates of SSI, possibly due to our sample size, 
findings do support reduced microbial density 
on the skin from CHG cleansing that lasted 
until hospital discharge. This is an important 
finding that could offer protection during the 
critical first phase of healing of an incision. 
Additional research is needed to understand 
effect size and if these findings can be replicat-
ed in other patient populations.
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