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Abstract 

Background: A variety of technique among hospitals and surgeons has been used with regards to hand washing and hand scrubbing. Scrubbing is effective in reducing bacterial skin count but has some potential drawbacks. It is time consuming, can result in skin irritation and can also result in higher bacterial skin count as it releases bacteria from pores and follicles of dermis. General Objective: This paper aims to perform a meta- analysis to assess the effectivity of hand washing versus hand scrubbing as a preoperative preparation prior to surgery. Specific Objective: The primary objective is to determine the effect of hand washing versus hand scrubbing on the number of surgical site infections in patients. The secondary objective is to determine the effects of hand washing versus hand scrubbing on the numbers of colony forming units of bacteria on the hands of the surgeon. Methodology: Data Sources and Study Selection: Electronic literature search of Pub med, Medscape, MD Consult and Google databases plus manual reference checks of articles on hand washing versus hand scrubbing published in the English language between 2000 and July 2008.  A manual search of unpublished data was also conducted. Data Extraction:  A total of four fully extracted studies, which were all randomized controlled trials included one trial measuring surgical site infection and three trials measured hand contamination by the number of colony forming units; a surrogate outcome. Data Synthesis:  A random effects model was used in the meta-analysis. Main Results and Discussion: Four efficacy studies met the selection criteria. One trial involving 4387 patients found alcohol rubs with additional active ingredients were as effective as aqueous scrubs in reducing SSIs. Three trials compared different alcohol rubs containing additional active ingredients with aqueous scrubs for number of CFUs on hand. One trial found rubbing using 45% propanol-2, 30% propanol-1, with .2 % ethylhexadecyldimethyl ammonium ethylsulfate (Sterilium) more effective than scrubbing using 4 % chlorhexidine gluconate. Two trials showed rubbing with 61 % ethanol and 1% chlorhexidine gluconate in emollient rich lotion base (CHG/ ethanol- emollient hand preparation) more effective than scrubbing with 4% chlorhexedine gluconate solution (Hibiclens). Conclusion: Alcohol rubs used in preparation for surgery are as effective as aqueous scrubbing in preventing SSIs; however this study comes from only one randomized controlled trial. Evidence from three studies suggests that alcohol rubbing with additional ingredients is more effective than scrubbing with aqueous 4% chlorhexedine gluconate solution (Hibiscrub).  
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INTRODUCTION
A variety of technique among hospitals and surgeons has been used with regards to hand washing vs. scrubbing. In our hospital, most of the surgeons use scrubbing. This method is extremely effective in reducing bacterial skin count but has some potential drawbacks. The method is time-consuming and can result in irritation. Scrubbing can also result in higher bacterial skin counts because it releases the bacteria harbored in the pores and follicles of the dermis. 

It is the aim of this study to perform a meta-analysis to assess the effectivity of hand washing versus hand scrubbing as a preoperative preparation prior to surgery. The primary objective is to determine the effect of hand washing versus hand scrubbing on the number of surgical site infections in patients. The secondary objective is to determine the effects of hand washing versus hand scrubbing on the numbers of colony forming units of bacteria on the hands of the surgeon.
METHODOLOGY
Methodology: 
Data Sources and Study Selection: 

Electronic literature search of Pub med, Medscape, MD Consult and Google databases plus manual reference checks of articles on hand washing versus hand scrubbing published in the English language between 2000 to July 2009.  A manual search of unpublished data was also conducted. The following keywords were used: hand   scrubbing versus hand washing.  This meta-analysis will include studies clearly describing the following: 1. study design (randomized controlled trial) 2. Main outcome (effectiveness of hand washing vs. scrubbing as a preoperative preparation prior to surgery as measured by bactericidal activity or surgical site infection rate) 3. Target population (patients who will undergo surgery)
Data Extraction:  

A total of four fully extracted studies, which were all randomized controlled trials included one trial measuring surgical site infection and three trials measured hand contamination by the number of colony forming units; a surrogate outcome. (Figure 1) 

Data Synthesis:  

A random effects model was used in the meta-analysis.
DEFINITION OF TERMS
Hand wash(ing): an act of cleansing the hands with the use of water or another liquid for the purpose of removing the soil, dirt and microorganisms
Hand antisepsis: a process for the removal or destruction of transient microorganisms.

Surgical hand scrub: a process to remove or destroy transient microorganisms and reduce resident flora with the use of brush or sponge in washing.
Aqueous scrubs:  aqueous scrubs are water based solutions containing active ingredients. The aqueous scrubs used most commonly contain chlorhexidine gluconate or povidone iodine. Disinfecting the
hands with an aqueous scrub requires performing a ’surgical scrub’. Scrubbing involves wetting the hands and forearms with water, applying an aqueous scrub using either hands or sponges, rinsing

under running water then repeating this process.

Alcohol rubs: are alcohol based solutions which are usually available in preparations of 60% to 90% strength. The three main alcohols used are ethanol, isopropanol and n-propanol and some rubs may

contain mixture of these. Disinfecting the hands with an alcohol rub requires performing a ’rub’. This involves a simple hand wash at the start of the day or whenever hands are visibly soiled to remove any dirt, then applying alcohol solution and allowing it to evaporate.
RESULTS

Four efficacy studies met the selection criteria. The criteria of efficacy used were bactericidal activity (quantitative colony counts) or the rate of surgical site infection (SSI). The results of these studies are given in Table I.


One trial involving 4387 patients found alcohol rubs with additional active ingredients were as effective as aqueous scrubs in reducing SSIs. Three trials compared different alcohol rubs containing additional active ingredients with aqueous scrubs for number of CFUs on hand. One trial found rubbing using 45% propanol-2, 30% propanol-1, with .2 % ethylhexadecyldimethyl ammonium ethylsulfate (Sterilium) more effective than scrubbing using 4 % chlorhexidine gluconate. Two trials showed rubbing with 61 % ethanol and 1% chlorhexidine gluconate in emollient rich lotion base (CHG/ ethanol- emollient hand preparation) more effective than scrubbing with 4% chlorhexedine gluconate solution (Hibiclens).

DISCUSSION

Four trials met the selection criteria and were included in this study. 


Only one trial (Parienti 2002) measured SSI, the primary outcome for this review, and demonstrated equivalence between an alcohol rub of 75% propanol-1, propanol-2 with mecetronium ethylsulfate and aqueous scrubs, in terms of the number of subsequent SSIs. Parienti 2002 reported that 2.5% (53/2135) patients developed SSIs in the scrub group compared with 2.4% (55/2252) in the hand rub group, (RR 1.02; 95% CI 0.70 to 1.48). The difference between the SSI rate with scrub and with hand rub was 0.04% (95% CI -0.88 to 0.96). The equivalence of the two protocols in preventing SSI was accepted. (Table 2)

Peitsch 2001 compared scrubbing using 4% chlorhexidine gluconate (Hibiscrub) with hand rubbing using an alcoholic solution of 45% propanol-2, 30% propanol-1 plus 0.2% ethylhexadecyldimethyl ammonium ethylsulfate (Sterillium). Rubbing using 45% propanol-2, 30% propanol-1 with 0.2% ethylhexadecyldimethyl ammonium ethylsulfate (Sterillium) is significantly more effective than scrubbing using 4% chlorhexidine gluconate in reducing CFUs on participants hands immediately after antisepsis (WMD 1.27: 95% CI 1.23 to 1.31) and at the end of the surgical procedure (WMD 1.07: 95% CI 1.03 to 1.11). (Table 3)

Sigler et. al. showed that the CHG/ ethanol- emollient hand preparation group had significant reductions from baseline bacterial counts at all time points when compared to Betadine scrub and at all time points on day 1 and 2 when compared to Hibiclens cleanser. (Table 4) 

Mullberry et. al. showed that in study A, when comparing CHG/ethanol-emollient hand preparation and Hibiclens, CHG/ethanol-emollient hand preparation had significantly greater log reduction at 1 minute and 3 hours on Day 1 and 6 hours on Day 2. In Study B, when comparing CHG/ethanol-emollient hand preparation and Hibiclens, CHG/ethanol-emollient hand preparation had statistically significantly greater log reductions in bacteria at 3 and 6 hours on Day 1 and at all time points on Day 2. 
CONCLUSION


 Alcohol rubs used in preparation for surgery are as effective as aqueous scrubbing in preventing SSIs; however this study comes from only one randomized controlled trial. This would suggest that alcohol rubs containing additional active ingredients are acceptable alternatives to aqueous scrubs. This finding is supported by three trials measuring CFUs. Evidence from three studies suggests that alcohol rubbing with additional ingredients is more effective than scrubbing with aqueous 4% chlorhexedine gluconate solution (Hibiscrub).
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Table 1. Results of four published studies on the efficacy of surgical hand scrubbing (SHS) and surgical hand rubbing (SHR).

	Reference
	Surgical Hand Scrubbing solution and number of patients (n)
	Surgical Hand Rubbing solution
	Criteria of Efficacy
	Time of Measure
	Results

	Parienti et. al.2
	Hibiscrub or Betadine
n = 2135
	Sterilium
n = 2252
	Rate of Surgical Site Infections
	After 30 days
	2.44 % (SHR) vs. 2.48 % (SHS); test of equivalence

	Pietsch3
	Hibiscrub

n = 75


	Sterilium
n = 75
	Bactericidal activity
	Before and after treatment and after operation
	SHR>SHS after treatment and after intervention

	Mulberry et. al.1
	4 % Chlorhexidine gluconate
n = 45
	61 % ethanol in emollient rich lotion base 
n  = 61
	Bactericidal activity
	1 min, 3 hr, and 6 h after operation
	SHR>SHS to 1 min, 3 h and 6 h

	Sigler et. al.12
	4 % Chlorhexidine gluconate  and Betadine scrub
n  = 41 and 42
	61 % ethanol in emollient rich lotion base
n = 41 
	Bactericidal activity
	1 min and 6 h after operation
	SHR>SHS to 1 min and 6 h


Table 2. Comparison between Surgical Site Infection Rates and Differences between Hand Scrubbing and Hand Rubbing by Parienti
	
	No. SSI/ No. of Operations (%)
	SSI Rate Difference 

Hand Scrubbing- Hand Rubbing , % (95% confidence interval)
	X2  test of equivalence

(P Value)

	
	Hand Scrubbing Protocol
	Hand Rubbing Protocol
	
	

	All patients
	53/2135 (2.48)
	55/2252 (2.44)
	0.04 (-0.88 to 0.96)
	19.5  (<.001)


Table 3. Analysis of Scrubbing using Hibiscrub vs. Rubbing using Sterilium by Peitsch
	Sub group
	Hand Scrubbing N
	Mean (SD)
	Hand Rubbing N
	Mean (SD)
	Mean Difference IV, Fixed, 95% CI
	Mean Difference IV, Fixed, 95% CI

	Immediately after antisepsis
	75
	4.21 (0.12)
	75
	2.94 (0.13)
	

	1.27 [ 1.23, 1.31]

	After surgical procedure
	75
	4.61 (0.09)
	75
	3.54 (0.13)
	
	1.07 [1.03, 1.11]
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Table 4. Log reductions in Bacterial Counts (CFU/ Hand) from Baseline by Sigler
	Date/ Time Point 
	CHG/ Ethanol Emollient hand preparation
	Hibiclens Antiseptic Skin Cleanser
	Betadine Surgical Scrub

	Baseline Periodic Mean
	6.3
	6.3
	6.3

	Day 1 Log Reduction
	
	
	

	1 minute
	2.8
	1.2
	1.1

	6 hrs               
	2.9
	1.4
	0.0

	Day 2 Log Reduction
	
	
	

	1 minute
	2.9
	1.8
	1.4

	6 hrs               
	3.1
	1.7
	0.4

	Day 5 Log Reduction
	
	
	

	1 minute
	3.2
	3.4
	2.0

	6 hrs               
	3.2
	2.9
	0.4


Table 5. Log reductions in Bacterial Counts (CFU/ Hand) from Baseline by Mulberry

	Date/ Time Point
	Study A
	Study B

	
	CHG/ Ethanol Emollient hand preparation
	Hibiclens Antiseptic Skin Cleanser
	CHG/ Ethanol Emollient hand preparation
	Hibiclens Antiseptic Skin Cleanser

	Day 1 Log Reduction
	6.3
	6.4
	6.1
	6.0

	1 minute
	2.5
	1.8
	2.5
	1.6

	3 hours
	2.6
	1.8
	3.1
	1.8

	6 hours
	2.2
	1.9
	
	

	Day 2 Log Reduction
	
	
	
	

	1 minute
	3.0
	2.6
	3.2
	2.4

	3 hours
	3.1
	2.7
	3.7
	2.3

	6 hours
	3.3
	2.3
	3.6
	2.3

	Day 5 Log Reduction
	
	
	
	

	1 minute
	3.7
	3.7
	3.6
	3.6

	3 hours
	3.6
	3.7
	3.9
	3.6

	6 hours
	3.8
	3.5
	3.5
	3.0


Figure 1. Study Attrition Diagram
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Potentially relevant studies evaluated for inclusion (n= 353)





Excluded (n=279):


Non randomized (n= 237)


Reviews (n=42)




















Studies retrieved for more detailed evaluation (n= 74)





Excluded (n= 71):


Not in English language (n= 4)


Full text not available (n= 54)


No relevant event in the study (n=13)














Studies fulfilling   eligibility criteria and included in meta- analysis (n= 4)
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