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ABSTRACT

Background & Objectives: Preoperative hand preparation with a brush-less method is
almost a common practice. The aim of this study was to compare the efficacy of brush-
less preoperative hand preparation using alcohol to antiseptic soap, and non-medicated
soap in eliminating germs by standard proper pre-operative hand preparation.
Methods: Twenty volunteers tried three different ways of surgical hand preparation with
antiseptic soap, alcohol, and non-medicated soap-based preoperative hand preparation.
Results: There was no positive bacterial growth sample in the alcohol-based scrubbing
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group while it was 2% with positive bacterial growth in the antimicrobial soap and 55%
with positive bacterial growth in the non-medicated soap group.
Conclusion: The alcohol-based pre-operative hand preparation was significantly more
efficient than both the antimicrobial soap and the non-medicated soap.

Keywords: Brush-less surgical hand preparation; Antiseptic soap; Alcohol; Non-medicated
soap.

1. INTRODUCTION

The new development of modern preoperative hand preparation techniques belongs to
Joseph Lister, a British surgeon who published a groundbreaking paper in 1889 called
“Antiseptic Principle of Practice of Surgery”. He suggested the use of carbolic acid (phenol)
as a way of ensuring the complete elimination of germs [1].The Association of Operating
Room Nurses (AORN) did not recommend a specific hand preparation duration [2].
However, WHO is continuously updating its guidelines concerning preoperative hand
preparation.

There is a strong evidence that hand antisepsis; has a great impact in reducing the surgery-
related infections, despite a paucity of appropriate randomized controlled trials. Recently
several studies suggested shorter hand preparation duration with hand disinfected is as
efficient as hand preparation for longer duration [3,4,5].

Nowadays, the preoperative hand preparation with a brush-less method is almost a common
practice. Alcohol was suggested to be more suitable replacement [6,7,8]. Hand washing has
been recommended before alcohol hand preparation [7,9]. Antiseptic agents that contain
alcohol, chlorhexidine, iodophors, parachlorometaxylenol or triclosan are widely used in
hand preparation [ 8,10].

According to the CDC guidelines on hand hygiene and preparation, the alcohols are more
efficient and superior to many other active agents such as chlorhexidine gluconate or
povidone iodine [11]. Yet, surgical hand preparation is still done with antiseptic soap or
povidone iodine in many countries except in parts of Europe and USA where Alcohol-based
hand preparation is a common practice [12,13].

Many studies showed that alcohol preparation was more efficient [14,15], gave better-results
[16,17], more cost effective [18], convenient and time saving [19,20,21] than the other
methods of hand preparation. Some other studies showed no significant difference among
alcohol based hand preparation and other methods [22,23,24,25]. On the other hand, other
studies showed that alcohol based hand preparations were even inferior to the other
methods [26,27,28,29,30].

The aim of this study was to compare the efficacy of the classic brush-less preoperative
surgical preparation using alcohol, antiseptic soap, and non-medicated soap in eliminating
germs by standard proper pre-operative hand preparation in a tertiary university teaching
hospital where the standard pre-operative hand preparation technique is still using the brush
method.
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2. METHODS

This was a cross sectional experimental prospective study where healthy medical students
and trainees volunteers of comparable age and gender were recruited to the study. Each
recruited participant was taught the classic preoperative 5-minute surgical hand preparation
technique by an experienced scrub nurse or an experienced doctor in the hand preparation
area outside an operating room theatre. All the included volunteers tried the three different
methods of surgical hand preparation which included scrubbing full arm, elbow and hand
with antiseptic soap, alcohol-based, and non-medicated soap hand preparation.

2.1 Inclusion Criteria

The study included self-motivated motivated volunteers (senior medical student & interns in
the King Abdulaziz University Hospital; KAUH) that were subjected to a training course given
by an expert doctor or scrub nurse about gown and scrub process and passed training as
per judgment of observer or nurse. All included persons had the pre-washing information
and agreed for being observed during the preparation process and to receive help when
needed.

2.2 Exclusion Criteria

Volunteers with chronic disease, hand cut wounds, ulcers, abrasion, or ring that cannot be
removed and those with hand infection that may interfere with the technique or the result
were excluded. Also, those who showed lack of adherence to aseptic technique principles
during hand preparation, gowning or gloving or those who had any hand preparation during
the last 2 days were excluded.

2.3 Technique of Hand Preparation

After good training period for the included volunteers, the recruited persons did the surgical
hand preparation under observation by an experienced nurse or doctor. Brush-less hand
preparation was done at least after 2 days of the last training on surgical hand preparation.
Each followed the following steps during hand preparation:

Before starting hand preparation; any rings, watches, and bracelets were removed and the
hands up to the elbows were washed first with water. Then the recommended amount of
soap (antiseptic soap [Chlorhexidine Gluconate 4% Solution, BioMed Systems, Inc, USA], or
non-medicated soap [Becton, Dickinson and Company; USA]) was applied to hands. The
hands were rubbed together vigorously for at least 15 seconds, covering all surfaces of the
hands and fingers (the out sides of each finger were rubbed for 45 seconds, with paying
special attention to inter digital areas then the back of the hand and palm from the base of
the fingers to the wrist for 45 seconds), then the forearm, the elbows up to the arms. Then
the hands were rinsed with water and dried thoroughly with a sterile disposable towel. A
towel was used to turn off the faucet. If the sterillium [alcohol-based hand rubs, BODE
Chemie, Hamburg-Stellingen site in Germany] was used, the water part was skipped. The
volunteers did brush-less water-less hand preparation using the sterillium; then drying the
hand by leaving the hand on the air for 20-35 seconds until the hands completely dry; then
taking the sample by wet swab technique. It is to be noted that at least an interval of 2 days
had to be passed before each hand preparation.
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2.4 Sample Collection and Culture

A pilot experiment was conducted before the study to determine whether the contamination
was similar before conducting decontamination. The samples were taken from all volunteers
for all the 3 methods by wet swabs where a wet NaCl-soaked charcoal swab was wiped
across the fingers. The sample collectors were blinded of groups characteristic when they
took microbiology samples to avoid bias. One Sample was taken from the center of the palm
of the right hand just before starting hand preparation as reference sample for one time only.
Then; samples were taken within 3-5 min after each hand preparation. Eight swabs were
taken from the single right hand from specific sites for each volunteer as shown in Fig. 1.
The samples were brought immediately to the Clinical Microbiology Laboratory at KAUH and
cultured immediately by the same technologist on sheep blood agar plates which were
incubated at 37̊ C for 48 hours. The results were classified as either having bacterial growth
or no bacterial growth. A culture was considered positive if the colonies on the blood agar
ranged between 11 up to >100 colonies while it was considered negative if there was no
growth [14].

Fig. 1. showed the specific sampling sites of each volunteer. 1- Tip of thumb 2- Tip of
middle finger. 3- Between thumb and index fingers 4- Between index and middle

fingers 5- Between middle and ring fingers 6- Between ring and little fingers 7- The
palm 8- The dorsum.
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2.5 Statistic

We assigned number 1 for positive culture and 0 for negative culture. We used the paired
value and looked at the mean of the results of each hand preparation methods. For all
analysis; a statistical significance of p value < 0.05 was used. The statistical analysis was
done using TexaSoft, WINKS SDA Software, Sixth Edition, Cedar Hill, Texas, 2007.

3. RESULTS

The study included 20 volunteer students each of the students has one swab sample before
starting the hand preparation and 8 samples for every method of hand preparation with a
total 25 sample for every student and 500 samples for all the study. All the 20 samples taken
before hand preparation were positive and used as standard test. The remaining 480
samples results were shown in Table 1. There were 3 positive samples out of 160 samples
(2%) in the antimicrobial soap group while there were 88 positive samples out of 160 (55%)
in the Non-medicated soap  group. The Alcohol-based hand preparation group showed no
positive samples. The commonest sites for positive results were shown in Table 2. The tip of
middle finger was the commonest site of positive samples (20 out of 91 [22%]) followed by
the tip of thumb (19 out of 91 [21%]); while the dorsum of the hand was the least site (7 out
of 91 [7.7%]).

Table 1. Summary of the culture positive results of the study

Sample Antimicrobial
soap (160
samples)

Non-medicated
soap  (160 samples)

Alcohol-based
(160 samples)

Tip of thumb 1 18 0
Tip of middle finger 2 18 0
Between thumb & index finger 0 9 0
Between index & middle finger 0 10 0
Between middle and ring
finger

0 9 0

Between ring and little finger 0 9 0
The palm 0 8 0
The dorsum 0 7 0
Total
P 1 < 0.001
P2 < 0.001
P3 < 0.05

3 (1.87%) 88 (55%) 0

P1 comparison between Antimicrobial soap and Alcohol-based
P2 comparison between Non-medicated soap and Alcohol-based

P3 comparison between Antimicrobial soap and Non-medicated soap
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Table 2. The commonest sites of positive culture results.

Site Number of Positive Cultures Percentage
The tip of middle finger 20 22%
Tip of thumb 19 21%
Between index and middle finger 10 11%
Between thumb and index finger 9 9.8%
Between middle and ring finger 9 9.8%
Between ring and little finger 9 9.8%
The palm 8 8.7
The dorsum 7 7.7%
Total 91

4. DISCUSSION

The mounting frequency of multi-drug resistant bacteria and viruses increases the need for
improving hand and arm preparation to fight infection. The efficiency of pre-operative hand
preparation in healthcare workers depends on different factors; the efficacy of the surgical
hand preparation method, the compliance of the healthcare workers, the side effects of the
hand preparation methods and the diurnal variation of antimicrobial effects [31].

In the current study, we compared the efficacy of alcohol, antiseptic soap, and non-
medicated soap in microbial elimination using the standard pre-operative hand preparation
practice. The antimicrobial soap was far more efficient than the non-medicated soap and
alcohol was the most efficient compared to both. This agrees with the work of Guilhermetti et
al. [14], Girou et al. [15], Cimiotti et al. [18], Kampf & Ostermeyer [32], Kac et al. [16], Abaza
et al. [21], and Turner et al 2010 [17]. Nthumba et al. showed no statistically or clinically
significant difference in surgical site infection rates between non-medicated soap and water
hand rub and alcohol-based hand rub. They assumed that their results were related to the
probable presence of other more important factors contributing to surgical site infection
development [25].

On the other hand, Oughton et al. [27] and Jabbar et al. [30] showed that water with non-
medicated soap was more efficient than alcohol-based hand rub in removing Clostridium
difficile bacteria. These two studies investigated the effect of hand washing on C. difficile and
they claimed that the alcohol-based rub is not effective against the C. difficile spores and
potentially leaves viable spores on the hands that can spread from patient to patient. Hand
washing using soap and water (which physically rinses off the spores) is a more efficient
mean of decontamination, but it may leave residual spores [27,30]. This is why
manufacturers of hydroalcoholic rub solutions shall advise to wash hands with non-
medicated soaps when hands are visibly soiled. Many studies showed that the alcohol hand-
preparation was easier to use [5], with more compliance and more cost effective when
compared to the other traditional surgical hand preparation [18,19,20,26,33].

In our study we looked at the bacterial growth on 8 points of each hand post-hand
preparation and we did not study the antiviral effects of the different types of hand rubbing.
We also did not study the diurnal variation of antimicrobial effects, types of the isolated
microorganisms, the compliance with the different types of hand washing regimens and their
side effects.
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5. CONCLUSION

The alcohol-based hand preparation was significantly more efficient than both the
antimicrobial soap and the non-medicated soap and hence we recommend the use of brush-
less technique in surgical hand preparation using alcohol based solutions.
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study.
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