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Comparison of Different Regimens
for Surgical Hand Preparation

o reduce the potential risk of surgical site

infections, surgical staff members perform a

lengthy regimen of scrubbing with an antisep-

tic agent, usually detergent based, before par-

ticipating in a surgical procedure. The frequent
and prolonged use of water, a scrub brush or sponge,
and the surfactants in antiseptic soaps and detergents
contribute to deterioration of the hand’s skin condi-
tion.! Resulting damage to the skin can lead to poten-
tially undesirable changes in colonizing skin flora,
such as increased colonization with gram-negative
bacteria and Candida species.

In addition to concerns about reducing risk of
postoperative infections, hospitals also are concerned
with the best use of staff member time and hospital
resources. Evidence shows that providing health care
professionals with an effective and safe waterless
alternative to preoperative scrubs may conserve time
and supplies. One group of researchers estimated that
traditional hand washing consumes 80% more nurs-
ing staff member time than the use of an alcohol-
based waterless hand degerming agent in intensive

ABSTRACT

care units, but no studies have compared the time
requirements of the traditional surgical scrub (TSS)
and the waterless hand preparation (HP) in the OR.}
The purpose of this clinical trial, therefore, was to
compare the TSS with a waterless alcohol-based HP
in terms of antimicrobial effectiveness, effect on skin
condition, and time required.

METHODOLOGY

This was a six-week, single center, prospective
clinical trial. Subjects used the HP for three consecu-
tive weeks and, after a one-week hiatus, used the TSS
for three consecutive weeks.

Subjects and setting. The study was conducted
in three operating suites at a 2,000-bed single aca-
demic health center in metropolitan New York.
Subjects were full-time surgical staff members who
performed an average of at least 10 scrubs per week,
were of either gender, ranged in age from 18 to 65,
and met the following criteria:

* had been using a traditional scrub product (ie,
detergent-based containing 4% chlorhexidine
gluconate [CHG]) as their pre-
operative scrub for at least two

weeks before enrollment;

Twenty surgical staff members participated in a clinical frial fo

compare the microbiology and skin condition of hands when using a
traditional surgical scrub (TSS) with a detergent-based antiseptic
containing 4% chlorhexidine gluconate (CHG) and a short applica-
tion without scrub of a waterless hand preparation (HP) containing
61% ethyl alcohol, 1% CHG, and emollients. The HP was associat-
ed with less skin damage (P = .002) and lower microbial counts
postscrub at days five (P = .002) and 19 (P = .02). The HP proto-
col had shorter contact time (HP mean [M] = 80.7 seconds; TSS
M = 144.9 seconds; P < .0001), and more subjects preferred the HP
regimen (P =.001). The HP performed better than the TSS, was less
costly, and should be evaluated in larger trials and considered for
widespread implementation. AORN J 73 (Feb 2001) 412-432.
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were expected to be available
throughout the course of the
study (ie, seven weeks);
agreed not to use lotions on their
hands during the course of the
study, except when prescribed
by study staff members; and
were willing to comply with
the requirements of the study
and give informed consent.

Exclusion criteria included
known allergy to any study
material,
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* prolonged absence from work during the two
weeks before the study or anticipated absence
during the seven-week course of the study, and

* systemic antibiotic treatment during the course of
the study.

The researchers determined sample size for the
study on the desired difference to be detected in skin
condition as measured by the visual scoring of skin
(VSS) form. Previous studies estimated a standard
deviation (SD) %+ 1.3.* To have 90% power to detect a
difference of 1.0 on the VSS scale at the 0.05 level of
significance, the study required at least 20 subjects.’
To account for potential dropouts and post-study
exclusions, 27 OR staff members were enrolled and
randomized by a computer-generated randomization

Table 1

A trained expert grader, using a 3X magnifying glass,
visually inspected the skin on the dominant hand of
participants using the following interpretive scale.

1 = Extensively scaly

e Exiensive cracking of skin surface.

® |n some cases, scales are very large, but some indi-
viduals never develop large scales.

® The skin is very irritated with widespread reddening
and/or occasional bleeding.

2 = Very scaly

* More scale and pronounced separafion of scale edges
from skin, afthough they may still be lying flat on the
skin surface.

» Some evidence of cracking in sulci and on plafeaus.

* Skin may appear irritated with some reddening.

3 = Scaly

« \Visible scale giving the overall appearance of the skin
surface a whitish appearance.

Definite upliffing of edges or scale sections.

Hand is rough fo the fouch.

4 = Slightly scaly

¢ Scale in sulci and on plateaus.

More visible scale that is more uniformly distribufed,

but with no widespread uplifting.

5 = Very slightly scaly

¢ Occasional scale that is not necessarily uniformly
distributed.

6 = Normal
* No observable scale or irritation of any kind.

scheme into two groups—a treatment group of 22
subjects and five subjects who served as a control
group to determine whether changes could have
occurred that were not associated with the regimens
being tested (eg, changes in the weather).

Test protocols and products. Two scrub proto-
cols were compared. The first was a traditional sur-
gical hand scrub (ie, a detergent-based antiseptic
containing 4% CHG), which was one of several anti-
septic products used in the study institution. The sec-
ond was an investigational waterless hand rinse
product containing 61% ethyl alcohol wt/wt 1%
CHG and emollients. A new drug application cur-
rently is under review by the US Food and Drug
Administration (FDA) for this product. The protocol
for this study was submitted to the FDA before the
study began.

Instruments. Three tools to measure skin con-
dition were used. Two were completed by expert
graders—the VSS (Table 1) and the erythema grad-
ing scale (Table 2)—and one by the subjects—the
hand skin assessment (HSA) form (Table 3). In pre-
vious studies, the VSS and HSA forms demonstrat-
ed levels of interrater reliability less than 0.90 and
have been found to be highly correlated with objec-
tive measures of skin condition (ie, transepidermal
water loss, shedding of corneocytes).® Five members
of the research team conducted skin assessments
using the VSS and erythema grading scale. Before
beginning the study, raters were trained so that inter-
rater agreement within one point was reached in at
least 90% of readings.

Three members of the study team made random
observations of surgical scrub technique used by sub-
jects (n = 31 during HP, n = 30 during TSS). Items
recorded on the observation form included whether
nails were clean and short, whether jewelry was
removed, and the number and types of deviations from
the scrub protocol for both products. Components of
the scrub, including actual contact time with the scrub
product, were timed with a stopwatch.

Microbiologic techniques. Before the prescrub
sampling, subjects cleansed their hands for approxi-
mately 10 seconds using plain, nonantimicrobial lig-
uid soap to remove transient dirt and flora. A modified
glove-juice technique was used for sampling. The sub-
ject inserted the dominant hand into a sterile polyeth-
ylene bag containing 50 mL of sampling
solution (.075 mol/L. phosphate buffer, pH 7.9,
containing 3% polysorbate 80, 0.1% t-Octylphenoxy-
polyethoxyethanol, and 0.3% lecithin). This solution
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Table 2

A measure of skin condition completed by an expert
grader.

0 = Severe erythema covering a large area (> 25%) of
the back of the hand, some areas may be intense in
color, presence of edema or cracking

1 = Marked erythema, may include deeper areas, slight
edema

2 = Moderate pinkness, more extensive in area (ie, 10%
o 25%)

3 = Mild, diffuse erythema, limited to a small area (ie,
10% or less)

4 = Normal, no observable redness

neutralized any residual antiseptic on the skin and
facilitated removal of microorganisms by
dispersing the colonies into single cells, which then are
counted as colony-forming units (CFUs). Pilot testing
validated that adequacy and effectiveness of the sam-
pling solution demonstrated no effect on the growth of
the microorganisms and that the antiseptic was
effectively neutralized.

The data collector massaged the entire hand
through the wall of the bag for one minute and took
samples to the microbiology laboratory within one
hour for processing. An inoculum of 0.1 mL of sam-
pling solution (undiluted, 1:10 and 1:100 dilutions of

Table 3

the glove juice solution) was plated, using a spread
plate technique, onto the following agar media:
sheep blood agar (5%),

MacConkey,

colistin-nalidixic acid,

Sabouraud’s with chloramphenicol and gentamicin,
and bile esculin.

All plates were incubated at 35° C (ie, 95° F) and
observed daily for growth—more than 48 hours for
bacteria and up to seven days for yeast. Using these
dilutions, the countable range was 500 to 15,000,000
CFUs per hand. Speciation of gram-negative bacilli
was performed using API 20 NE and Api 20E,
staphylococci by Staphaurex, enterococci and micro-
cocci by MicroScan Pos Combo Panel Type 12, and
yeast by API 20 AUX and germ tube formation.

Procedures. The institutional review board of
the study institution reviewed and approved the study.
After recruitment, each subject signed a consent
form, completed a demographic form, provided
information regarding usual scrubbing practices and
hand condition (eg, use of artificial nails, lotions, or
polish, preexisting skin problems), was oriented to
the study forms, was reminded to use the TSS prod-
uct according to the manufacturer’s directions (but
was not specially trained in this technique because it
was in current use in the study institution), and was
trained in the application of the HP product (Table 4).

Skin condition assessments were obtained nine
times. Both prescrub and postscrub cultures were

HAND SKIN ASSESSMENT (COMPLETED BY SUBJECT)

On a scale of 1 to 7, rate the current condition of your skin on both sides of your dominant hand.

Appearance:
Normal: no redness,
blofching, rash
] 2 3

Infactness:
Many abrasions or
fissures
1 2 3

Moisture content:
Extremely dry

1 2 3

Sensation:
Extreme itching, burning,
Or Soreness
1 2 3

Abnormal: red,
blotchy rash
5 6 7

Completely intact: no
abrasions or fissures
5 6 7

Normal amount of
maisture
5 6 7

No itching, burning,
or soreness
5 6 7
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obtained on days one and five of the first week and
the last day of the third week for both regimens (ie,
13 cultures per subject, including baseline). Table 5
outlines the study schedule. Each subject kept daily
pocket-sized diary cards to record the number of
scrubs performed and the number of hours spent in
surgery and wearing gloves. These were used to
assess the potential confounding effects of gloving,
number of scrubs, and hours in surgery on skin con-
dition. Subjects randomized to the reference group
completed the same skin assessment and daily diary
cards as the study subjects, but did not have hand cul-

Table 4

APPLICATION REGIMENS

A. Hand rinse

1. Apply to clean, dry hands and nails; do not use a
brush or sponge.

2. Dispense one pump (ie, 2 mL) of alcohol product into
the paim of one hand. Dip the fingertips of the oppo-
site hand into the lotion and work it under the nails.
Spread the remaining lofion over the hand and up the
forearm.

3. Dispense another pump (ie, 2 mL) of the product into
the palm of the other hand. Dip the fingertips of the
opposite hand info the lotion and work it under the
nails. Spread the remaining lotion over the hand and
up the forearm.

4. Dispense a final pump (ie, 2 mL) of the lofion info the
palm of either hand and reapply to both hands up to
the wrist.

5. Allow to dry before donning gloves.
B. Traditionai surgical scrub

1. Open package. Wet hands and forearms to elbows
with warm water.

2. Use nail cleaner to clean under the fingernails.
3. Wet the sponge and squeeze to work up a lather.

4. Scrub for three minutes, using the brush side of the
product to clean nails, cuticles, and interdigital
spaces. Use the brush side when scrubbing hands
and forearms.

5. Rinse thoroughly with warm water.

6. Scrub for an additional three minutes, using the
sponge side of the product only.

7. To produce additional lather, add a small amount of
water to the sponge and squeeze.

8. Rinse hands and forearms thoroughly and dry with a
sterile towel.

tures obtained and did not participate in testing the
two protocols. They continued to use the TSS
throughout the entire study period.

To control for the potential confounding effects
of lotion on skin condition, subjects agreed not to use
hand lotion or emollients throughout the entire study,
unless it was prescribed by project staff members. A
CHG-compatible lotion was prescribed if the subject’s
VSS rating was two or lower (out of a possible six).

Throughout the course of the study, one or more
members of the research team monitored compliance
with study protocols, answered questions and concerns
of subjects, and collected data daily in the OR. At the
end of the study, subjects completed an exit question-
naire comparing the HP and TSS protocols for ease and
speed of use, effect on skin and gloving, and preference.

Cost analysis. To compare the cost of the TSS and
HP, the researchers obtained product costs from the
manufacturers. Staff member time was calculated based
on manufacturer instructions for the use of each product.

Data analysis. To assess skin condition, the
researchers calculated a “change score” to compare
the first and last ratings of the HSA, VSS, and erythe-
ma scales during the HP and TSS protocols. The
change score controlled for differences among sub-
Jects in baseline skin condition. The Wilcoxon signed
rank test was used to compare changes in skin condi-
tion ratings from baseline scores, and analysis of
covariance (ANCOVA) was used to compare actual
values with the baseline value as a covariate. Pearson
product moment correlation coefficient was calculat-
ed to examine the relationship between total hours in
surgery, total number of scrubs, total hours of glove
wearing, and the HSA. Paired sample  tests were used
to compare mean hours of surgery and mean number
of scrubs during the TSS and HP periods. Researchers
used the Mann-Whitney U test to compare character-
istics of the study and reference groups and a non-
parametric test to compare scores between the TSS
and HP periods to examine preferences of subjects for
the two test regimens.

Counts of CFU were converted to log base,, before
statistical analysis to normalize the data. The primary
microbiologic outcome of interest was the CFU per hand
count at the end of each treatment period. First, paired ¢
tests were used to compare mean log CFU counts at each
time interval between the HP and TSS protocols. Then
an ANCOVA was used to compare postscrub counts
between the two regimens at the end of test weeks one
and three, controlling for prescrub counts.

RESULTS

Twenty-seven subjects initially were recruited.
One subject developed skin redness during the HP
test period and was removed from the study; a second
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Table 5
TREATMENT GROUP STUDY SCHEDULE

| Treatment periods

Initial

visit -

mli-iiand preparation

Traditional surgical scrub

Week 1

Week 2

Week 3

Week 4

A_Week 5

w§ek 6

Mon : Fri {Mon | Fi Mon Fri | Mon . Fri

. Friday Mon | Fii

Signconsentand | v
randomization

Mon Fri

Inclusion/exclusion v/
criteria

Entrance . v
questionnaire

Product raining,
hand skin assessment

Visual scoring of v/ aral L

skin (moming before
first scrub)

HSA (morning before VAR v

firstscrub)

Prescrub hand culture : v v

<~

Test scrub 7 - v

———

AN

Postscrub hand 1 S o/
c;ulture i

Diary cqrq (daily)

Scrub observations
(30 for each freat-
ment during weeks
2,3, 5, and 6)

Exit quesﬁonnuireA o

subject decided to discontinue participation after the
first week. Hence, 25 subjects completed the study—
20 study subjects and five in the reference group
(Table 6). There were no significant differences in
demographic or practice variables (eg, age, years in
current position, number of times gloved) between
the reference and study groups (all P > .65). Five sub-
jects were prescribed lotion during the HP period
(two, however, had minimal skin damage but were
adamant about requiring lotion), and six were pre-
scribed lotion during the TSS period. During the HP
period, significantly more hours were spent in sur-
gery per person than during the TSS period (126.7
and 77.0 respectively, P = .002), but there was no
significant difference in the reported number of
scrubs (36.9 and 35.4 respectively, P = .39).

Mean baseline measurements of skin condition
were 22.7 (out of maximum of 28) for HSA (range, 8
to 28; SD + 4.6), 4.50 (out of maximum of 6) for VSS
(range, 2 to 6; SD % 1.19), and 3.1 (maximum = 4) for
erythema score (range, 2 to 4; SD * .85). Mean log
CFU count at baseline was 7.03 (range, 5.02 to 7.21;
SD + .48).

Microbiology. The majority of flora isolated
were gram-positive cocci, including coagulase-nega-
tive staphylococci and micrococci, present in all posi-
tive cultures. There was one isolation of methicillin-
sensitive Staphylococcus aureus and 33 isolates of
gram-negative bacteria. Most frequently isolated were
Acinetobacter species (11, 33.3%), Enterobacter
species (9, 27.3%), and Klebsiella species (6, 18.2%).
Two individuals had two gram-negative species
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isolated in a single sample. There also were 11 isolates
of yeast, mostly Candida species (9, 81.8%). By the
end of week one, the HP regimen was associated with
significantly lower microbial counts than the TSS reg-
imen (Figure 1). In the ANCOVA, the effects of treat-
ment and subject were significant contributors to the
model (P = .04 for both), while the effect of baseline
microbial counts was insignificant (Table 7). The
effect of baseline microbial counts was insignificant
due to the inclusion of the subject effect in the model.
The ANCOVA analysis was appropriate as the
assumptions were well met; thus, the assertion can be
made that there was a significant difference due to
product in favor of the HP.

Skin condition. The reference group’s VSS
measurements revealed no mean changes greater than
0.6 and no observable trends; thus, sequential treat-
ment periods were compared without taking environ-
mental factors into account. The change scores for the
VSS were significantly better during the HP protocol
(changes from week one to week three—HP mean
[M] =-04; TSS M =-1.6; P = .002). The ANCOVA,
which included subject, product, and baseline VSS
score as predictors of the week three VSS score, ver-
ified the aforementioned results, as product was
found to be a significant contributor to the model
(P = .005). The ANCOVA analysis was appropriate
because the assumptions were well met. Again, the
self-assessment scores (TSS M =21.2; HP M = 23.4)
and erythema ratings (TSS M = 3.8; HP M = 3.5)
were significantly better (P = .046 for TSS; P = .008
for HP) during the TSS regimen on the first day of the
study only (Table 8).

Observation of technique. The direct contact
time with the scrub product was significantly shorter
for HP (M = 80.7 seconds for HP; M = 144.9 seconds
for TSS; P < .0001). There were significantly more
deficiencies in scrub technique during the TSS proto-
col (ie, 50% of the scrubs had at least one deficiency)
than HP (ie, 6.5% had deficiencies; P = .001). Most
of the deficiencies involved failure to clean finger-
nails and to scrub for the required amount of time. As
a result, the total time required for hand preparation
was not significantly different between the HP and
TSS regimens (HP M = 199 seconds; TSS M =201.9
seconds; P = .87).

Cost analysis. The direct costs of the two prod-
ucts are comparable. If manufacturer instructions
are followed, the cost of regimen per application
would be approximately $60 for TSS and $20 for
HP (Table 9).

Subject preferences. Significantly more sub-
jects preferred the HP regimen. They reported it as

Table 6
Characteristic Number
Surgical service
e Eye 5 (20%)
¢ Cardiothoracic 7 (28%)
¢ Neurosurgery 4 (16%)
e QOrthopedic 3 (12%)
e General and other 6 (24%)
Primary shift
s Days 20 (80%)
¢ Evenings or nights 5 (20%)
Gender
¢ Female 17 (68%)
* Male 8 (32%)
Ethnicity
e (Caucasian 10 (40%)
¢ Hispanic 5 (20%)
¢ QOrienfal 7 (28%)
e African American 3 (12%)
Pasition
¢ Surgical resident 1 (4%)
* RN/licensed practical nurse 9 (36%)
* Surgical technologist 8 (32%)
¢ Physician assistant 7 (28%)

Years in current position .02 to 19 years (mean = 6.4)
Age 23 to 52 years (mean = 36.1)

being easier, faster, milder on hands, and conducive
to donning gloves (Figure 2).

DISCUSSION

The practice among surgical staff members of
scrubbing the hands before surgery has been highly
regimented and ritualized. Surprisingly, however,
with the exception of recommended practices pub-
lished annually by AORN, there are few formal
guidelines for surgical hand preparation.” For exam-
ple, there currently are no guidelines listed under the
topics of “surgical scrubbing” or “hand washing” in
the National Guideline Clearinghouse.® Increasingly,
studies question certain practices such as timing of
the scrub, use of a brush or sponge, and product selec-
tion. For example, one group of researchers demon-
strated that a two-minute scrub with 4% CHG was as
effective at reducing bacterial growth as a three-
minute scrub.’ Others have reported that a 30-second
wash with povidone-iodine was as effective as longer
periods in reducing fingertip flora.” In fact, one study
reported that the hands of orthopedic surgeons
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Log colony-forming units

N
NN NN NN NN

Day 1
(P=.054)

Day 5
(P=.002)

B Traditional surgical scrub

Hand preparation

y 7~
Day 21
(P= 02)

Figure 1 e Differences in postscrub log colony-forming units between traditional surgical scrub with chlorhexidine
gluconate (CHG) detergent-based antiseptic and alcohol hand rinse containing 1% CHG. P values are from

paired ! tests.

performing long procedures had significantly higher
microbial counts after a 10-minute scrub as com-
pared to a five-minute scrub." The body of evidence
continues to build that a lengthy scrubbing procedure
is unnecessary.

Similarly, based on a growing data base, use of a
brush or sponge appears to be counterproductive,
causing skin damage and increased shedding.” Several
decades ago, researchers reported that microbial
counts on hands were reduced satisfactorily by either
a surgical scrub or an alcohol lotion, but that there was
no increase in skin shedding after alcohol application
as compared with an 18-fold increase after scrub.”
This is consistent with this study’s findings that skin
condition was rated to be significantly better during
the HP protocol. The reduction in skin damage associ-
ated with a change from antiseptic detergent wash to
alcohol lotion, plus the reduced shedding, led
researchers to conclude that “a spirit based hand lotion
should be used as a substitute for handwashing when
this is done for degerming rather than cleaning.”"*

Limitations. There were several limitations of
this study. It was not possible to blind the product
used, so subject andfor investigator bias cannot be
ruled out, particularly for measures of skin health.
We attempted to minimize this bias by giving the
subjects careful instructions on completing the self-
assessment form; using well-validated, standardized

instruments; training subjects carefully; and testing
interrater reliability. Subjects knew they were being
observed and it is possible, therefore, that they mod-
ified their scrub practices. Further, although all
subjects agreed to adhere to the test regimens, includ-
ing not using lotion, there were deviations from the
protocol. For some part of the trial period, both test
products were available at the scrub sinks. To mini-
mize this problem, one or more members of the
research team were present for several hours each
day (these hours varied, so that subjects did not know
when researchers would be present) in the surgical
suites to monitor protocol compliance, answer ques-
tions, and collect data. In fact, several deviations
were noted by or reported to the research team, par-
ticularly with regard to the use of lotion. Fortunately,
there was no evidence that these deviations were
more common during one test period than another.

We were able to account for potential confound-
ing effects due to frequency of scrubbing, hours in
surgery, and hours of gloving in the data collection
and analysis. Additionally, the fact that there were no
changes in skin condition of hands of the reference
group diminishes the likelihood that changes in out-
come were associated with the passage of time rather
than scrub regimen.

Microbiology. The excellent antimicrobial activity
of alcohols has long been demonstrated, and alcohols
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Table 7

MICROBIAL COUNTS BY SCRUB REGINIEN

Time period

Mean log,, counts (+ standard deviation)

. Pvalue (paired £ tests)

Hand preparation

. . !
Traditional surgical |

o regimen scrub regimen »

Prescrub, week 1, day 1 4.80 (92) 515 (1.11) 2] o
Postscrub, week 1, day 1 3.86 (.84) 434 (1.24) 064

Prescrub, week 1, day 5 4.32 (.98) 4.41 (53) 67

Postscrub, week 1, day 5 j 3.09 (.54) 3.68 (.83) .002

Prescrub, week 3, day 5 | 4.26 (.86) 4.64 (.86) 08

Postscrub, week 3, day 5 ? 3.43 (.98) 4.09 (1.29) 02

Table 8

CHANGES FROM BASELINE IN VISUAL SCORING OF SKIN* AS ASSESSED BY EXPERT GRADER

Time period

Visual scoring of skin change from baseline

| Pvalue (paired ! tests)

Hand preparation

Traditional surgical

regimen scrub regimen
B V$s N vs$s N -
Period baseline, week 1, day 1 4.7 22 5.1 19 .094
Day 5 -2 20 -8 18 148
Day 12 -4 19 -1.2 18 on
Day 19 -4 19 -1.6 16 .002

‘Range: O = worst; -6 = best

are the gold standard for surgical hand preparation in
several European countries; but in the United States,
detergent-based antiseptics have been the standard for
surgical scrubbing.”® Only recently have alcohol prod-
ucts been tested in this country for degerming hands of
surgical staff members. Researchers reported no differ-
ence between a five-minute povidone-iodine scrub and a
one-minute scrub followed by alcohol foam." Ethanol
has been shown to be superior for killing superficial skin
flora. Further, the combination of alcohol and CHG (as
tested in this study) was even more effective at reducing
counts of colonizing flora and producing residual anti-
bacterial properties on the skin.” Hence, the results of
this study confirm previous studies and demonstrate the
effectiveness of the alcohol/CHG combination when
used in a preoperative surgical hand protocol.

Skin condition. The comparison of skin condi-
tion between products was not as rigorous as antici-
pated because some subjects scrubbed very few times
per week and some participants were unavailable for
a number of days during both phases due to nonstudy
related work absences. This was a particular problem
during the TSS testing phase; several subjects were

unavailable for the final data collection points and
subjects reported significantly fewer hours in surgery
during that phase. Additionally, the weather during the
seven-week trial period was unseasonably temperate;
therefore, a type II error (ie, failing to detect differ-
ences in skin condition between the two treatments
when they are present) is possible. As the skin
condition results were weighted favorably toward the
HP regimen (significantly better for some parame-
ters), we postulate that there might have been even
more striking differences if both products had been
used in a more rigorous test—for more scrubs, over a
longer period of time, or during harsh winter weather.

Although alcohols have been considered for
decades to be the safest antiseptics available, there
are rare accounts of urticaria syndromes and allergic
contact dermatitis associated with alcohol. Similarly,
anaphylactic reactions, keratitis, and other toxicities
have been associated with CHG. The incidence of
such reactions has not been well described, but these
phenomena deserve further investigation.'®

Time and resource requirements. The contact
time for the HP regimen was significantly shorter
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Table 9

COST COMPARISON OF TRADITIONAL SURGICAL SCRUB AND HAND PREPARATION

Traditional surgicat scrub ~ Hand preparation

Product

¢ Brush’
Price per case of preloaded scrub brushes
Number of brushes per case
Subtotal brush cost per scrub

* Solution®
Price per case of solution®
Number of scrubs per case
Subfotal solution cost per scrub

Staff member time

Average length of scrub® or application' (including drying time)

Average cost of OR minute®
Subtotal cost of OR time per minutfe

Total cost of product per application time
Additional costs for consideration

* Weight of water waste per use
Empty 500 mL bottle
Nail cleaner
Used scrub brush and packaging
Subfotal weight of waste per use

¢ Additional waste
Water (2 gallons per minute flow rate)
Reusable sterile towel

S114 t0 $150 N/A
300 N/A

$0.38 to $.050 N/A
N/A $256 to $333
N/A 1,600
N/A $0.40 to $0.52

6 minutes 2 minutes
S10 S10
$60 $20
$60.38 to $60.50 $20.40 to §20.52

None 15¢
06g 064
38¢g None
386¢g 214
12 gallons none
used none

" Assumes staff members follow manufacturers” instructions for use (ie, no additional soap is used in conjunction with

preloaded scrub brushes).

" Assumes stfaff members follow manufacturers' instructions for use (ie, the recommended three pumps of waferless prod-

uct are used per application).

+ At ime of study, the waterless product was under US Food and Drug Adminisiration review and not for sale. The price is

an eshimate.

$ Manufacturers’ directions for use for the chlorhexidine preloaded scrub brush require a fotal scrub fime of six minufes.
" Application and dry time for the walerless product was observed fo be approximately two minutes.
Y Many instituions calculale the cost per minute for mainfaining an active OR, including overhead and staff members. If

available, this cost should be used.

* Figure provided is per use weight (ie, 126 g for emply bofile divided by 80 uses per boffl).

than for the TSS. This difference would have been
even more striking if subjects had scrubbed during
the TSS phase for the six minutes specified by the
manufacturer or the three to five minutes specified by
the institution’s protocol. In this study, the observed
scrub time during the TSS was M = 146.6 seconds.
Both regimens required that nails be initially cleaned,
but this frequently was not performed during the tra-
ditional scrub protocol. This accounted for the fact
that there was no difference between the two regi-
mens in total time used (ie, nails were cleaned before
use of HP but not necessarily before the TSS). Hence,

we conclude that the HP regimen could reduce time
and resource requirements because there is a much
shorter contact time needed and no need for running
water or sterile towels to dry hands. The largest cost
associated with scrubbing is personnel time rather
than equipment; therefore, it should be noted that the
cost analysis in Table 7 would vary considerably if
OR staff members used either product for shorter or
longer than directed. In this study, the alcohol regi-
men also resulted in fewer “errors” or deviations
from protocol.

Conclusions and recommendations. In this
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Il Traditional surgical scrub
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(P =.000)
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(P =.000)
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(P=.000)

Gloving
(P=.03)

Prefer
(P=.001)

Figure 2 * Subject preferences between traditional surgical scrub and hand preparation,

clinical trial, a protocol for preoperative surgical
hand preparation using a product containing 61%
ethyl alcohol and 1% CHG resulted in significantly
greater reductions in microbial counts on hands,
improved skin health, and reduced time and
resources. We recommend that such a combination
of CHG and alcohol-based hand rinses be evaluat-
ed in larger trials and considered for OR use. In
addition, we recommend current protocols that
include the use of scrub brushes and scrubbing for
prolonged periods of time be reassessed. A
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