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## 6174044630 : MAJOR MEDICINE
KEYWORD: alcohol-based handrub, 6-step hand hygiene, 7-step hand hygiene, microbiologic
effectiveness
Jirawat Buppanharun : A COMPARISON BETWEEN 6 AND 7 STEP HAND HYGIENE
TECHNIQUE USING ALCOHOL BASED HANDRUB THE FIRST RANDOMIZED
CONTROLLED TRIAL. Advisor: Prof. CHUSANA SUANKRATAY, Ph.D. Co-advisor: Assoc.
Prof. GOMPOL SUWANPIMOLKUL, TANITTHA CHATSUWAN, Ph.D.

Background: There are 3 main techniques according to the international guidelines including 3-,
6-, and 7-step hand hygiene techniques. To our knowledge, there has been no randomized controlled trial
comparing the microbiologic effectiveness between 6- and 7-step hand hygiene techniques using an alcohol-

based handrub.

Objective: To determine the microbiologic effectiveness between 6- and 7-step hand hygiene

techniques using an alcohol-based handrub.

Methodology: A randomized controlled crossover study was carried out in healthcare workers
(HCWs) at King Chulalongkorn Memorial Hospital, an acute care teaching hospital, Bangkok, Thailand,

from February to May 2020. There were 3 groups of HCWs including doctors, nurses, and medical students.

Results: Of 154 participating HCWs, there were 52, 52, and 50 HCWs in the doctor, nurse, and
medical student groups, respectively. The noninferiority result was observed in the ratio of the post- over
pre-hand hygiene bacterial counts between the 6- and 7-step hand hygiene techniques (0.35 and 0.42 in the 6-

and 7-step techniques, respectively, P=0.44).

Conclusions: To our knowledge, ours is the first randomized controlled crossover study
comparing the microbiologic effectiveness between 6- and 7-step hand hygiene techniques using an alcohol-
based handrub. There were noninferiority results in term of the microbiologic outcomes, hand area coverage,
and duration of practicing, irrespective of the groups of HCWs. In conclusion, we suggest the 6-step
technique in hand hygiene practicing.

Field of Study: Medicine Student's Signature ..........cocceeevereecnen.
Academic Year: 2020 Advisor's Signature .........c.cccceeervenernenne.
Co-advisor's Signature ..........c..ceeeeenee.

Co-advisor's Signature .............cceceeueeee.
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Microbiologic effectiveness of 7-step hand hygiene is non-inferiority to 6-step hand

hygiene techniques which using an alcohol-based handrub
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Is the difference of bacterial loading after using alcohol-based handrub by 7-step

hand hygiene different from 6-step hand hygiene?
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31]5]11/!‘?] 3 WHO 6-step Hand Hygiene

Apply a palmful of the product in a cupped hand, cowvering all surfaces; FRub hands palm to palm;

Right palm over left dorsum with Palm to palm with fingers interlaced; Backs of fingers to opposing palms
interlaced fingers and vice wersa; with fingers interlocked;

Rotational rubbing of left thumb Raotational rubbing, backwards and Once dry, your hands are safe.

clasped in right palm and vice versa; forwards with clasped fingers of right
hand in left palm and vice versa;



gﬂmwﬁ 4 NHS 7-step Hand Hygiene

2 3
Wet hands Apply enough soap Rub hands palm Rub back of each hand
with water to cover all to palm with palm of other hand
hand surfaces with fingers interlaced
5 6 7

o

N7y

Rub palm to palm with
fingers interlaced

Rub with back of fingers
to opposing palms with
fingers interlocked

Rub each thumb clasped
in oppasite hand using a
rotational movernent

Rub tips of fingers in
opposite palm in a
circular motion

9 1 (7/ 12
Rub each wrist with Rinse hands Use elbow to Dry thoroughly with
oppcsite hand with water turn off tap a single-use towel

It

)

13 @

e

Hand washing should take
15-30 seconds

National Patient

Safety Agency
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Distribution Normal
Method Exact
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Null Difference -0.1
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"W X Ak gy ¢ o Y A Y ax =
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MINN 4 ﬂ'ﬁllr%ﬂULﬂﬂUﬂTiﬁTQN@ﬂ?ﬂllﬂaﬂﬂﬂﬂﬁiﬂﬂ?ﬁ 6 LIy 7 ﬂlu@]auﬂluﬂqumma

NEUNEILIA (52 ALL) Sailode 6 vunou | diledae 7 Tune P
NuLUARGeuuietaz veiie

- AOUAI, ANIEEFIU (IQR) (CFU/mL) 110 (10-2900) 65 (5-810) 0.21*
- ia3813iie, AFEFIU (IQR) (CFU/mL) 40 (0-310) 35 (0-280) 0.90%*
sanaIuvesuINLUARSanded 9l

ABUA19H® (logl0 CFU/mL)

- A5e91U (IQR) 0.09 (0.00-1.00) 0.27 (0.00-1.10) 0.35%*
- AunpdesuAda (Geometric mean) (95%CH) 0.29 (0.11-0.77) 0.61(0.28-1.31) | 0.31%**
szaznai 1 lumsdaile 35.0 (28.5-43.5) 39.0 (32.5-47.0) 0.02*
ANFgIU (IQR) (1N)

Wnaied Ly Tauneansseandidieiie 0 (0-5) 5(0-7.5) 0.53*

AT (IQR) (/o3 1dud)

* @1 P Ulﬁm%m%% Wilcoxon rank sum test

+ a1 P 181191033 random effect model with quartile regression and adjusted by carry and

period

#+% @1 P 1a119103F Generalized estimating equations (GEE) with linear regression and

adjusted by carry and period




29
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INATTNN 4 AMUTIFTTHVDINTUIUUUANLIIVUNDLUASVDNDNDUATNDAIY
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CFU/mL L!a$ﬂ1ﬂ3'ﬂl11/]ﬂ1/] 310U 2900 CFU/mL TIUAUTITIUUDINUIULUUANITYIUUUD
Y A 1 ) 2 aa & ! "o
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UIUUDANE IUULBLAZIDUDHAIANNOABI0ANDI0A IABIT 6 TUADUYDINGUNWIIUIA

LY} 1 r{d‘ L] 1 n’d‘ Y]
1150 40 CFU/mL A1a19 1nan 119191 0 CFU/mL 1aga1ae nan 3 (M1 310 CFU/mL

1 % o 9= A Y A v 9 A 9 o an
AU segIMYoITIUIULDANE sUU oAz doNo A9 1UPABIEANDEDA 1ABIT 7

31, 1 [ Y] 1 o H L] 1 4 H
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~ A Yy Ay 2 3 ) b
MINN 5 ﬂ'lﬁlf].ldﬁﬂULﬂﬂUﬂTﬁaWﬂN@ﬂﬁﬂllﬂaﬂﬂ?Jﬂaiﬂﬂlﬁllfmﬂ 6 VUADULLAZAUAIY 7 YUNDU

(nguii 1)

nguil 1 (73 An) daflodo 6 vumey | draflodae 7 dumou | P
NN suuileuadaile

- noUdNilp, ANBEFIU (IQR) (CFU/mL) 280 (40-1250) 100 (0-730) 0.11%
- nasdaile, ANTBegIU (IQR) (CFU/mL) 130 (20-540) 30 (0-290) 0.02*
- AOUANLD, ANTFEFIU (IQR) (log 10 2.60 (1.70-3.20) 2.40 (1.70-3.30) 0.49*
CFU/mL)

- ia3a13iie, ANTFEFIU (IQR) (log 10 2.40 (1.90-2.90) 2.30 (1.30-2.60) 0.01%*
CFU/mL)

sanaIuvesuINLUARSandedeiiiey

ABUA194D (logl0 CFU/mL)

- A5e91U (IQR) 0.46 (0.004-1.130) 0.23 (0-1.03) 0.11%*
- AundesuAda (Geometric mean) (95%CN) 0.59 (0.32-1.11) 0.49 (0.28-0.88) | 0.06%**
szazai 1 lunsdie 33 (27-43) 30 (27-36) 0.16*
ANFgIU (IQR) (IN)

WnailedllTauusanssednaidiile 5(0-10) 5(0-5) 0.303*

AT (IQR) (/o3 1dud)

* @7 P ulﬁiﬂﬁ]”lﬂ%% Wilcoxon rank sum test

+ 81 P '|3119103F random effect model with quartile regression and adjusted by carry and

period

#x% @1 P '1a119103F Generalized estimating equations (GEE) with linear regression and

adjusted by carry and period

A " o aa A Y A Y 4
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1 o’d’ [ " @ o I=u= A Yy A [
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s 1 ant 5 J { 1 o
Aadeeanoand (M2 logl0 CFU/mL) 1875 7 mumaummﬂquﬁ 11101 2.3 logl0
J s 1w 1 P Y
CFU/mL ﬂWﬂ’JE]U]fﬂa‘VI 1 1Y 1.3 logl0 CFU/mL Lla$ﬂ1ﬂ’3’6hl‘1/]aﬁ 3101 2.6 logl0
A = o A A Y A ' Y 9 J 1
CFU/mL IJJ@L“]FJ‘(’J“]JL‘VI‘(’J“]Jiﬂ‘u’l‘u"ll@ﬁL!’Uﬂ‘ﬂlj‘(’J“]Jl!iJ’E]l,l,ﬁZ"U@M@ﬂ’ﬂﬂﬁNﬂ’)ﬂll@ﬁﬂ@?I’E]ﬁ ATk
9 v
log10 CFU/mL) 5¥HIN 6 YUADULAT 7 VYUADUUBDINQN 1 WUNTUANUUANAIDE1H
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Wed AN 1ada (P=0.01)

ATz IUIRIBATIEIUTIUINLDAT S oD uTotasdolo (W18 logl0 CFU/mL)
= o 9 A 1 1 9 A9 ast 3‘; VoA T W & A S
nfieuiieuraianiiononouaiaiion1s3s 6 Tuaouveanguil 1 MINY 0.46 Faliarnle Inan
T w 1 P [ % 1 1T W [ 1 o
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eufeuniseguuednsaIuraIdeilionsnoua1aiie (M1 logl0 CFU/ML) 58134
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Y v
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' A a o ! ° A A Y A '
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34

a ~ Yy A v 2 3 v 3
M3 NN 6 ﬂ'lﬁLIGEJ‘UWIfJ‘Uﬂ'lﬁaW\nJ@ﬂ'JfJU,ﬂaﬂﬂ?JfJaTﬂleﬁ?JﬂWﬂ 7 UUADULALHTIUAIY 6 YUNDU

(nguii 2)

Ui 2 (81 AL) daflodne 6 Yumey | drafledae 7 dunou | P
SuuaiGeuuileuazveiie

- NOUANID, ANIEEFIU (IQR) (CFU/mL) 240 (20-2500) 270 (50-2600) 0.37*
- 838194ie, ANIFEFIU (IQR) (CFU/mL) 50 (0-330) 250 (40-850) 0.002*
- AOUANLD, ANTFEFIU (IQR) (log 10 2.60 (1.80-3.40) 2.60 (1.90-3.50) 0.59*
CFU/mL)

- ia3a13iie, ANTFEFIU (IQR) (log 10 2.20 (1.50-3.00) 2.50 (1.90-3.00) 0.03*
CFU/mL)

sanaIuvesuIuLUARGenaeaeiie

MeUNeNa193ie (logl0 CFU/mL)

- A 58314 (IQR) 0.30 (0-1.23) 0.65(0.13-1.78) | 0.08**
- fhmﬁm‘immfﬁ@ (Geometric mean) (95%CTI) 0.37 (0.20-0.68) 0.70 (0.46-1.07) 0.14%:%%*
szpznailFlumsdiaile 26 (22-34) 37 (29-44) <0.001*
ANFgIU (IQR) (IN)

WnailedllTauusanssednaidiile 0 (0-10) 5 (0-10) 0.07*
AT58514 (IQR) (o3 1dud)

* @7 P ulﬁiﬂﬁ]”lﬂ%% Wilcoxon rank sum test

+ 81 P '|3119103F random effect model with quartile regression and adjusted by carry and

period

#x% @1 P '1a119103F Generalized estimating equations (GEE) with linear regression and

adjusted by carry and period

~ Y o aa A Y A ' Y Y g
VINATTNN 6 ATUTYIFTUVDINTUIULUANLTYUUNDLUAZUDNDNDUANAIYLLDANDIDA

v 1 H
TagAD 6 TUADUVBINGUTN 2 MY 240 CFU/ML A1A20' INaN 1 1911171 20 CFU/mML 1o

' s Vo VW ° A A A Y A ]
ﬂ]ﬂ?ﬂllﬂﬁ% 3 M1NU 2500 CFU/mL ﬂTNﬁﬂﬂTum@ﬂﬁnu?ull‘llﬂ‘ﬂLﬁﬂﬂuu@ilagﬂlﬂuﬂﬂ@ua'm

o =y g‘/ 1 { [ 1 P " W
A201DANDIDA 1A 7 TUADUVDINGUN 2 1MAU 270 CFU/mL A1A10 Indn 1159110 50

1 P (-2 4 = o =
CFU/mL uazmma"lmﬁ 3 1M1N1Y 2600 CFU/mL Lﬁﬁ)ﬂﬁ'El‘]JLﬂﬂﬂ%1u3uﬂl€]ﬂlmﬂﬂﬁﬂﬂuﬁﬂ
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