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= Abstract =

Effects of Duration of Scrubbing and Disinfectants on Sterilization of
Hands and Forearms of Operating Room Staff

Yong Soon Kim, Chi Won Park, Hae Young Jin,
Hee Sun Jeon, M.D.” Un Kyung Lee and Yun Sik Kwak, M.D.’

Department of Nursing and Department of Laboratory Medicine*,
Ajou University Hospital, Stwon, Korea

Background : The effective scrubbing of hands and forearms of operating room staff is
essential for the control and prevention of surgical wound infections. This study was con-
ducted to determine the appropriate duration of scrubbing and more effective disinfectant.

Methods : Forty scrub nurses from the Ajou university hospital operating room were
subjected to specimen collection according to following protocols.

1) Baseline study:Ten nurses scrub with 7.5% povidone iodine for 6 minutes/6
minutes(6 minutes intial and 6 minutes consecutive scrub, 6/6). Skin swabs were taken
from hands and forearms after washing.

2) First study : All scrub nurses were given in-service-education for hand washing for
a day after the baseline study. Forty nurses scrub with 7.5% povidone iodine and 4%
chlorhexidine gluconate for 6 minutes/6 minutes, respectively. On the following day they
repeated the same of procedures for 5 minutes/3 minutes(5/3).

3) Second study : Twenty-four nurses followed the same procedures in the first study
except that the specimens were collected from below the wrist joint. Identification of
microorganisms was done by conventional biochemical studies and vitek automicrobic
system.

Results : In the first study, the rate of sterilization for povidine iodine was 70% with
6/6 and 60% with 5/3 ; and for chlorhexidine gluconate was 90% and 100% respectively.
In the second study, the rate of sterilization for povidone iodine was 83% with both 6/6
and 5/3 : and chlorhexidine gluconate was 100% with both. Both methicillin resistant
staphylococcus aureus and methicillin  resistant staphylococcus epidermidis  were
disinfected 100% by both povidone iodine and chlorhexidine gluconate. The coagulase-
negative staphylococcus aureus was disinfected 100% by chlorhexidine gluconate, but
only 66.7% by povidone iodine.

Conclusion : This study indicates that the duration of scrubbing can be reduced to 5
minutes/3 minutes to obtain the desired effect of disinfection. And 4% chlorhexidine
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gluconate is more effective skin disinfectant.
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Table 1. Study Protocol

Subject Disinfectant

Duration of s.h. Culture site

Pretest 10 7.5% povidone iodine
First test 40 7.5% povidone iodine

4% chlorhexidine gluconate
Second test 24 7.5% povidone iodine

4% chlorhexidine glucomte

m. . Minutes

6m. /6m.

6m. /6m, dm., /3m.
6m. /6m, 5m., /3m.
6m. /6m, 5m., /3m.
Gm /6m 5m., /3m.

below the elbow
below the elbow
below the elbow
below the wrist
below the wrist

s.h: Hurglc.ﬂ handwashing

Table 2. Comparsion of Sterilization Effects between 7.5% Povidone Iodine and 4% Chlorhexidine Gluconate
before and after Scrubbing for 6 Minutes/6 Minutes

Before scrubbing

After scrubbing

Sub —

75% Povidone iodine 4% Chlorhexidine gluwnatc

1 MRSE
2 MRSE, CNS CNS

3 MRSE CNS, MRSE. MRSA
1

2

S. epidermidis, Bacillus MRSE, Bacillus

S. epidermidis Bacillus
6 CNS S. epidermidis, GNFB, Bacillus
7 MRSE S. epidermidis

8 S. epidermidis MRSE
9 MRSE, CNS, Bacillus Bacillus
10 CNS CNS, MC

5. epidermidis, Diphthroids

7.5% Povidone iodine 4% Chlorhexidine glucondLL

Disinfection Disinfection

MRSA : Methicilline resistant Staphvlococcus aureus

MRSE : Methicilline resistant Staphylococcus epidermidis

GNFB : Glucose non-fermenting Bacilli
CNS : Coagulase Negative Streptococci

Disinfection Disinfection
Disinfection Disinfection
MRSE Disinfection
MRSE Disinfection
Disinfection Disinfection
Disinfection CNS
Disinfection Disinfection
Disinfection Disinfection
CNS Disinfection
S. epidermidis : Staphlococcus epidermidis
MC * Micrococeus
Sub.  Subject
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Fig. 1. Sterilization effects of different disinfectants
after scrubbing for 6 minutes/6 minutes.
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Table 3. Comparison of Sterilization Effects between 7.5% Povidone lodine and 4% Chlorhexidine Gluconate
before and after Scrubbmg for 6 Mmutcs, 6 Mmuteq

- Before scrubhmg After scrubbing
! 7.5% Povidone iodine 4/ Chlnrhcmdme g]uumate 7.5% Povidone lodine 4% Chlorhexidine gluconate
1 MRSA S. epidermidis, GNFB Disinfection Disinfection
2 CNS S. epidermidis, Disinfection Disinfection
3 S epidermidis, CNS NS MRSE Disinfection
4 S epidermidis S. epidermidis GNS Disinfection
5 CNS CNS Disinfection Disinfection
6 Bacillus MRSA, Baciilus Disinfection Disinfection
7 Bacillus MRSA Disinfection Disinfection
8 CNS S. epidermudis CNS Dhisinfection
9 CNS CNS, S. epidermidis Disinfection Disinfection
10 MRSE, MRSA MRSE S. epidermidis Disinfection

GNB : Gram Negative Bacilli

Table 4. Comparison of Sterilization Effects between 7.5% Povidone lodine and 4% Chlorhexidine Gluconate
before and after Scrubbing for 6 Minutes/6 Minutes

Before scrubbing After scrubbing

Subi=—— = —=== . =
7.5% Povidone iodine 4% Chlorhexidine gluconate 75% an:doﬂe mdme 4% ChI()rhextdme ;,luu)nate
1 CNS S. epidermidis, Bacillus L)xbmfetmm Disinfection
2 S epidermidis S epidermidis Ihsinfection Disinfection
3 Bacillus CNS GNB Disinfection
1 Bacillus S. epidermidis Disinfection Disinfection
5 CNS MRSA, Bacilius Disinfection Disinfection
6 S. epidermidis Bacillus Disinfection Disinfection
GNB @ Gram Negative Bacilli



Table 5. Comparison of Sterilization Effects between 7.5% Povidone Iodine and 1% Chlorhexidine Gluconate

before and after Scrubbing for 5 Minutes/3 Minutes

Before scrubbing

After sc ml)bmg

Sub e ————————— — e = :
'.hyo Povidone 1odine 4% Chlurhcudmc gluconatc 7.5% Povidone iodine 1 (,hlcrhcmdlm‘ gluconate
1 GNB, MRSE S. epidermudis GNB Disinfection
2 CNS CNS, Bacillus Disinfection Disinfection
3 MRSE CNS, Bacillus Disinfection Disinfection
4 MRSE S. epidermidis Disinfection Disinfection
5 MRSE Bacillus Disinfection Disinfection
6 MRSE, «-Streptococcus 5. epidermidis Disinfection Disinfection
dehstoup £47] F 25 AiEsle] 100%e] e
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100 O Second S el
* 80 vhHo] 4% Chlorhexidine gluconate®] 7%
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Fig. 2. Sterilization effects of different disinfectants
after scrubbing for 5 minutes/3 minutes.
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A @ Before scrubbing B @ After scrubbing
Fig. 3. Sterilization effects on pathogenic organisms
by different disinfectants.
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