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Effectiveness of Alcohol-Based Hand Disinfection While Wearing Gloves

Among Phlebotomist
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Abstract

Strict adherence to the World Health Organization (WHO) hand hygiene guidelines, which
require changing medical gloves between every patient encounter, often faces operational
constraints during field activities or in resource-limited settings. This study aimed to evaluate the
efficacy of glove disinfection using 75% isopropanol and 80% ethanol compared with the standard
WHO glove-changing protocol in reducing bacterial load, and to assess the structural integrity of
the medical gloves after repeated disinfection in accordance with the ASTM D5151-19 standard.
Participants were allocated into three groups: the 75% isopropanol disinfection group (n = 51), the
80% ethanol disinfection group (n = 55), and the control group adhering to the WHO protocol (n =
18). Pre- and post-intervention samples were collected using the swab technique. Total bacterial
counts were determined using the Bacteriological Analytical Manual (BAM) method, and bacterial
species were identified via Gram staining and biochemical testing. Disinfection with both 75%
isopropanol and 80% ethanol significantly reduced bacterial contamination (p < 0.001), achieving
mean reductions of 1.63 logy, (97.66%) and 2.30 log,, (99.50%), respectively, while the control
group showed a reduction of 1.45 logy, (96.45%). However, the residual bacterial loads in both
alcohol-treated groups remained significantly higher than that of the control group (p < 0.01 and p
< 0.05, respectively). Bacillus spp. was the most frequently isolated taxon (45.8%), followed by
Acinetobacter spp. (16.7%) and Staphylococcus epidermidis (12.5%). Notably, hygiene indicators
and opportunistic pathogens, including Escherichia coli and Klebsiella pneumoniae, were also
detected. Regarding glove durability, no punctures, tears, or water leaks were observed after
repeated disinfection (0% failure rate), fully meeting the ASTM standards. Glove disinfection with
alcohol-based solutions, particularly 80% ethanol, demonstrates high efficacy in reducing bacterial
loads without compromising glove integrity under the experimental conditions. Although its
microbial reduction efficacy remains inferior to the standard WHO glove-changing protocol, these
findings support glove disinfection as a viable alternative strategy in resource-constrained settings
or field operations. Further clinical studies are warranted to validate its safety and effectiveness in

real-world practice.
Keywords: Phlebotomists, Alcohol-based hand disinfection, Total bacteria count
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uarmsiinsmiviladoduadafmnzan dmdumsidoauananiui

« ynmmaasslutisnauazanwuadouiiimua

2NN 1 NFBULUIARNITIVY
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1. fregneiildlunisdnen uidediunuifodemanos (experimental research) #aeg13n3
noaaswmvay 3 ngu laun nquufuiRanunaeiesdniseundislan nquiheiuazeingalienis 75% lolyln
TN waznguvinANEzeIngIlonls 80% teniusa tudleglaldinuddyuaisazaneoais
{inla$ (Phosphate Buffer Saline; PBS) nAsuudhilouasiinfianugeiiosudadiutia s 2 419 vinsitv
MegenauazmaiANNareIngile laginuminsAnlienmeg19d13ungy (inclusion criteria) $31N13

Ieumeanuadaslanavaunuluenaistuesy TaegmruaLNmNISAREDN A9l

6 o/ v . . . .
tnasAa (inclusion criteria)

v 1%

1. Wmthinzdeeilddennisuigadionanisunnd (non-sterile glove) wazunesinaaiil
duUsEnoUTeILeaneged
nasiAnaan (exclusion criteria)

1. WndRgden il 101n15uWgeilon19n1sunng (non-sterile gloves) wagune191ye

Ao Iz

PildIuUTENaUYRILIANBTRA
2. Wwmthanzdendldazaindisiuisslunannun
2. A5n15Anw

2.1 NMIMAHIUANNAMUYDIYINBIAEAT Standard test method for detection of
holes in medical gloves F98198997n American Society for Testing and Materials International
(ASTM) D5151-19 yhawavengeilefinanaingelesnisssund (latex) uazqeilelulngd (nitrile) Ineld
dhenshdeiiflddsznoureueanesed Iaun 75% lelalnniuea uwazuie 80% teviuea lagviany
avanaulunm 30-60 Jundt lneviduilluauasu 20 ass anduminadly  gefleustardng lnevgaiissdy

1.27 wudunsg (0.5 97) sndnveuuuresgedls vaanniiull 2 wiil ievegeussusivugdle

2.2 N15ATIINMUATIS B9 anuAR 2835 Total bacteria count: Bacteriological
Analytical Manual (BAM) %1013 dilution faeene Taldaududy 107 fs 107 lngldansazaneveainn
Uniles (Phosphate Buffer Saline; PBS) 1duan5viidaans (diluent) @,mmiazmamﬂmmvﬁ’u%’uﬁ’]mé’ﬂ
ANUdutugsadly plate count agar (PCA) Tnsusiazaudaduig 2 ads (duplicate) annsu spread
plate wérilutumzide (incubate) flgnmndl 35 + 2 ssmwaBua w1y 48 2l tuswaulalad tan
wiaades adilaiinedu colony forming unit (CFU/mU) ﬁnmfuﬁ'm’mhuum%afqa%w Inudondunsy
LAZNARDUNIITIAL]

Y aaa a ¢

3. MAATIINAMATeNERR Wed Al dnent Wehmalreideyarmamnndwesdiulalatl

Aa X & ~ a ] ] @ \ Y aa . =~ - a ] a
NINAYUNINUR L'UiEJ‘UL'V]EJUV’W’JWNLLWﬂWWQﬁ%V?'Nﬂqum’laﬁl’miﬂfﬂsﬁaﬂ@ Paired t-test SR AUTSUNEUARA VDS

Inulalatlvems 3 ngu lneldaian One-way ANOVA Inefiwumseautidndisyi o = 0.05
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1. AMUAMUYBNEHE INNTNAFBUAIINAIMUYBIRIEe 1nelT Standard test method for
detection of holes in medical gloves $361489270 ASTM D5151-19 HANINAHOUAIIUAIMNUYDINILDENY
553UA (Latex) wazgeilolulnsd (nitrile) mendsmsdudahesndeuia 75% lelslnsmuea uay 80%
loyuea $1uu 20 seu wuliiinnisuan anvin sediTuresgiilelunnnguidne Wenaaoumeds
Water Leak Test mu31m331u ASTM D5151-19 wudndnsianuaumaivesgaileniniuiosas 0 uavdng

ASENUNTNAABUWINAUSBEAY 100 LEAAIAIAISIN 1

M19197 1 HansUszumaingSlugsiionamsunngvasiuseududaneanagedd 20 AT (ASTM D5151-19)

¥lngaila assinde N (A59) St Failure rate (%)
Latex 75% Isopropanol 20 0 0
Latex 80% Ethanol 20 0 0
Nitrile 75% Isopropanol 20 0 0
Nitrile 80% Ethanol 20 0 0

2. UszAndammnsgadaineuazniadieuiiisulssdnsuavesansaind e ileIuiiioy
UseAvsnmmsandiuuuaiiSeazaurieusasvdamslitheshideueanesediaeingunsmaaes wut
weanesediisansinddnnuarinsolunisansiuiugadnuuaiifevuiufagedensialsaldogned
Teddyeadifietnede (p < 0.001) LARIRINITINT 2

A15199 2 HanSIATITUS U BuUS I UATi S sUM U aus I war UsEANS nnnsanasa sk uAS snadbaunen

seilidunauveueanagesLarMIUasugWenuuuIUiuR WHO

= = o/

WNIMIAMN AUIU @DRYATN A0mAvaTN  UsEANSAwNTanas  d0RnuUIn (p-value)

q 3

dzomgueundy  (n) Budu (1 wdwedSedu  veada (Efficacy ansna
il (Disinfection CFU/mL) (T2 Metrics) (Cohen's d)
Method) Mean log10  CFU/mL) Mean log10
(95% CI) Mean log Reduction
10 (95% Percentage
@)} Reduction (%)
75% lalglnsnn 3.07 1.44 1.63
51 0.86 <0.001*
uaa (2.05, 3.35) (0.90, 1.67) (97.66%)
3.49 1.19 2.30
80% Lanuaa 55 1.91 <0.001*
(3.03, 3.71) (0.77, 1.39) (99.50%)
wuUgUR
3 2.13 0.68
fguauily WHO 18 1.45 1.99 <0.001*

- . (1.56, 2.37)  (0.26, 0.89)
(eugedialnal)

*Significant by paired t-test



110

=

3. UszAnSnmeuaenisinanuazeingiiianiguienganidiuysznauvaiuaanagaanunis
UfuRmMusuININguaundeiiavatasAnisaunsislan (WHO hand hygiene guideline) falU3auiiiey

WialUSeuigulsednSnnveanisiaarengilemeiiengdigenildulsenauveweanagadiunis

v

U URnuwnmeaueudeiiovatesrniseundislan (WHO hand hygiene guideline) wuinnaudilgingnsin

& A

Wonildiuuszneuretueanegeddusunadenasniseggeniingu Ujuanuuuinisaveudeiieves

N v

aaAnsaunsilan (WHO hand hygiene guideline) agn3itudAnyn1sada tny 75% IPA HiWainiogenin

+0.76 logy, (p < 0.01) Uag 80% Ethanol g1 +0.51 log, (p < 0.05)

¥
~

M19199 3 A5 USeuTiBuUsEAnSnmuesnsiauarengaliometieendenidiuyUsenauveueanageaniu

nsUfURnuLuImavewdelevesesrnisewdelan (WHO hand hygiene guideline)

B1siAnuazeIn WU HEANSHAWETD Usgansawsieuiu seAutledfgy
(Disinfection Method) (n) fu Control (Log dlafisuiu
(T2 log19) (95% Difference) Control
(@) (p-value)
wuUgUR WHO 18 0.68 Ref* Ref*
(Control) (0.26, 0.89)
75% lalalwswiuea 51 1.44 +0.76 Log < 0.01**
(IPA) (0.90, 1.67) (wdeiFioganiy Control)
80% Lan1uaa 55 1.19 +0.51 Log < 0.05**
(077,1.39)  (wdewiioganda Control)

* Reference group, ** significant by One-Way ANOVA

4. vinveadauuafiFefingaany augn wazaudIRYNIeTEUIRINET WWeTinT1eriun
wdsfiuuazUssdussduanusunselunmunsnszasideqadnluniisnzdonind eufivonaniud
AnuzAslddilunsiuunuarszyriavesvafideluiiousuiinsanuuugsdiovesdmiinfianziden
v 24 isolates nmsfnwiinvesuuaiiGeiivudouvugaiiovesdmiifianzden Uszneuseie
wuAiise wnsuuanleawn Bacillus spp., Staphylococcus epidermidis, Staphylococcus saprophyticus
LLazL“?}UaLLUﬂﬁL‘%LLﬂiMaU l9A Acinetobacter spp., Escherichia coli, Klebsiella pneumoniae lagdn

a v

wansllfdeyaniuria JUdugIu Swiunasiany sns1sesar AnuynunaluloulusIsund uag

1Y

ANdIAgYNIIAAlNeENAzLDIARIANTISN 4
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M19197 4 Yoyaduunvlianuaiiise auyn uwasiuln wasanuddgnasruInIngwazadtinuugiiold g

slauuaiiFedl  Swau Aduwn wnssiiuvudoundnly AMUFIAYNINTZUINING AL
53‘1415 (Bacterial ﬂ%ﬂﬁwu Souay §33u%1R (Primary Reservoir) addnn1ensunwngd (Clinical
Species) (n=24) (%) Significance)
Staphylococcus 3 12.5% Lﬁ?‘?@ﬂi:ﬁwﬁuwﬁmﬁawwé \Ferelspaaelenandn e
epidermidis (Resident skin flora) kaz {ngmmsﬁﬂLs?jyaiuﬂssl,l,mﬁamhu
aunsnin1sshw SOYUNALINZAINNITAAIUEIU
naeAaann (CRBSIs)
Bacillus spp. 11 458%  Huavees Aawandoumeuen iy Weludeuainawandeunieuen
LaZOINIFNIEUBN flassadeavesfidnuniuse
a1sinilge weanesedlianunse
vaneavesily Ustdnvaanse
duagoasuenanuilaziden
waouil
Staphylococcus 2 8.3% NAVTUIIMTOUNINTULN Ly AelsaRndolussuumaiu
saprophyticus napulaanzaiulae Yaanzviladeunauy
Escherichia coli 2 8.3% maAuewns Asudouan Fosiin nguountfonasnns
933 LLasqﬂJamﬁﬂﬁUﬂwim ﬂut.%aumnqﬁmﬁg (Fecal
contamination) Wuderelsandn
vesmsindelulsmeuavesing
Klebsiella 2 8.3% STUUMSALINEl Maay \Forelsavansniauuaznsinge
pneumoniae 913 uaTNURIEUR ARy Tunsvuaidon Suusliudesn
lsameuia Ufuzngu Carbapenem galu
o
Acinetobacter 4 167%  anwiandeufidentu gunsal  Werelsednidelulsameutadid

spp.

WaTNURLAI L ULSINe1Ua

é’m’]miaamwawmmuga (MDR)

NUNIURBANISLAILAIP UL

a

NuRaunsal

q

d3UNanIINAaDY

NNANITANYINUIINITIANLETDngllanie 75% lelglnsniuea way 80% Levuea a11150

a a a ¥ 1 a v
amlsmmmﬂmial@ammua

o

d1Agyn19ana (

p<0.001)1®aammmé‘la 1.63 logy, (97.66%) way 2.30 logy,

1%

(99.50%) Mua1iU vauziingualuAuanas 1.45 logy, (96.45%) aenslsiniu Usunadenuniolungu

o w a

weanegadvaesvlindiaeniingumuauegsied Ay neadia (p<0.01 way p<0.05) Wellwuiniiande

Bacillus spp. (45.8%) 993831170 Acinetobacter spp. (16.7%) Staphylococcus epidermidis (12.5%)

Staphylococcus saprophyticus (8.3%) Tnenudedusy

¥
ad o o

¥
N

Nyingueundouasiienalse wu Escherichia
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coli (8.3%) uaz Klebsiella pneumoniae (8.3%) $3u3e dmTUN1INAFRUANNAINUNUTIIGBlaAnTS
nv1avedadu (failure rate 0%) uazkuNsTIIAIgIW LA agUlddnsvhauarengededay
woanased lagianiz 80% tenues dusedninmadunisanUiunauuaiiewaslinssnuseniuamu
voanaile uiUszAnsninazdafesnimaasugadiolminiuuuinia WHO usinanisAnwdannsalfiiu

Poyaatuayumadonluaniunmsainviawnauninginsvsen1sufianumeauiuls Ml arsiinsdny

aa a a A a o P ° Y a
V]']Qﬂa‘UﬂL‘WllLG\@JLW@EJ‘HEJU?_’]'J'HJU@@ﬂﬂﬁ]ﬂ@uu’ﬂﬂiﬁ]f\ﬁ\?

Asalnan1snaasg

m'ﬁ%’sL%W]maawn<1ﬂéﬁﬂmﬂaumﬂ%&ﬂfﬁi’@gﬂixﬁ&ﬁﬁ@ﬂizLﬁuﬂizﬁw%mwmmﬁwmwLsﬁlaﬁﬁ
drutsznouvesieanegeslunisannsluiliouvesuaiievuigailonsialsevesdminfianeidenlas
WisuilsulsinauueiiBenawinmiuagenn (T1) wasndwininuagenn (T2) seninansavans 75% Lely
Tnsuea (isopropanol) WA 80% Lov1uea (ethanol) KamsAnwUATaYaIELoANDBDAIAD YT
aunTnanIuINLUATISE UL Walieg e lited Ay neats dennqediusIea1uYed Darmayani kagAny
2 Guapdlifiuitansshidenguueanssediivszdnsnmlunsannsuidewvesgainuugsiievasyaains
nanIsung wafsnaaunsnedvieldainnalnnnsesngnivesueanssed daduarsdiugadnii
Qmauﬁ&ﬂummauﬂwwﬁﬂ (amphipathic) mmmiumu‘lmm%waqL?J'aﬁ:msdaﬁ (lipid bilayer) wag
Watewusylalasiau dwwaldlusAunazioulsdareluwad iinnisideaninuazud s (protein
denaturation and coagulation) TuadgaydsnIsvheukazmeluiign uenainil ihdalussduszney
Usvanausesay 20-25 veeanagaadidlunuinddglunisduaiunisiduanimvedusiuiazszasnis

o

FTMEUBILDANDTFRE dwnaliisveznaIdudae (dwell time) 81iunuiiasnasion1seangnss e

Lﬁaﬁﬁmmﬂizﬁwﬁmwmiam‘l"]muLs?jyaiugﬂsuaﬂﬁhmiaﬁml,%aaam%ﬁm (log reduction) vieaU3u
wansEnUIINUTINaToEudu wul 80% Llenussliradsnmanasendoginit 75% lelelnswiuea
(2.03 uay 1.63 log,, reduction auddu) wiinnsanwiezldldeenuuuniiessuienalnauuansis
sywinsueanegodiasyiialnense winainuduusfurdnveateiivuitovlunaauy Fednlngidu
wuafiSeunsuuan Teun Staphylococcus spp. wae Bacillus spp. He5euay 66.6 SsdonndefUTIBIIL
reunthildevueaauninduinusinsadveauuafiGounsuuinias sumuamuanyseiveaborfumadly
ag13iUszANSA W dwaliwadagidoanuannsalunisnisadin® egralsinmuussiiuiana1ndinaslasu

AsANELRLRLagudunalnNeITaInelddn NS ITINIUDT S

WisluTeuiguivuuimsvesesdniseungielan (WHO) Sawuzihlviludgugdeluinnasasening

v ' oA A = 1o N Yy o A a ¢ aa {
AU wudnguasugailolniid 1wl uANSURNAFAINER WANITIATIBAINIETANUAULANGS
| Ao o W i Ao Y s o oA A wa =
pg1efidpd Ay TEninenguiinANaze g ilenigleanagaanung un U URnuuuInieves WHO s
d0AASRINUNANITANYIVEY Thom uazang!™? Ns1enuiniswisuglebmiivssd@nsamviiendinisyin

o

ANAvengIllanIsLeanagadeglitad Aty
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ANURANANVBINANIANYIRaTNAWY Tunsfnwiasalliunisfinyizes Thom wazaus™?

v a

way Vogel wazanz®® a1va5uigldaindnyazvasaniniindeunasvinvesgadnivudouniiniy
wansineiuLieanan lunsAinuusndiunisiuvedUieninisaivauanInkIna ey JWMTIanulens

Isalulssnenuia (nosocomial pathogens) Wudiulve) lurasinsanwessddndunsiumberividon

a

= P v a wa v 1% = a | 1 . =
LA DUN sﬂﬂm@\?UgUC‘N’]Uﬂ’]Eﬁ,maﬂqwLLU@@@NﬂqﬂuaﬂmuﬂiuagaaqLLE’W@U aﬂmaiwmigﬂwu Bacillus Spp. 9N

N A

JuuwuaiSeassalesgedissosas 45.8 uazilugadninulaniluludwindousssud ?” nsnsiany

v A

a a b4 [ 1 1 [ v ] 1 ! a a o IS ¥
LL‘Uﬂ‘V]Liﬂﬁi?ﬂﬁﬂ@ﬂﬂﬁﬂﬁ’)ﬂﬁjﬂﬂ’mgL‘U'Llﬁf\]‘\] EJﬁ’]ﬂiU‘VlENNEW]E]U'ﬁ%ﬁV]ﬁﬂ’]‘W‘UENﬂ’]iﬂ’]ﬂ?’]ﬂﬁ%ﬁ]’]ﬂi}ﬂﬂ@ﬂ?ﬂ

<

[

Loanesed \iesanueanesednnauitudullaiuisaviateatesvosuuaiideld (inactive against
bacterial spores) msglassaadeniualesiinnumnuiuagnunusenseengrivesueanasod
Feduuidnisiauazenagefiedsueanssed (Alcohol-Based Glove Disinfection; ABGD) 13718m
SrununuaiiGeuuiagadielfesnsiuszansnm uidsliausamdndorvmels InoamzuuaiiGoasne
aves ueniniidsilemaifnmsuidougiioassminmanangsfionnmsduiauinuveugaile™® dae
Wil ABGD Fsmsiarsanlfifumadenluaaumsailiannsadsugdioldmud warldasldvaun

nsvhanLazaniievidmengeilemeayiazinviiendndusiweanssaddmiuvanuazeniie !

TUAUANUAINUVDITAR NANINAFEUAINLINTFIW ASTM D5151-19"% uandliiuingalielulnsd

Fawdanan Acrylonitrile-butadiene copolymer fannunumunenisduiateanasgoas laglinunisuas

A A a

vidonisanuinvesian® vaisiigsdiesnssaumuionafanisdsunlanddasiaiafiondnten uiding
Usrdnsnwlumstioatunisiduvendildasudhunelu 20 seunmaveaeu™ wamsdnuilssaduayuin
ABGD anunsauszendldsiudugefielulnsdniogaiioavindnuningalsd egrslsinunisinisnsiaaey
anuanysaivesiialuszey enssransnmlunistestunisduiadonelsniinndeniaden wu HBY,

HCV gy HIV

wonnUszdnsnmlunisannisuudeouwds 19sunssudieiuun lawn Thom wasamuz"? uag
Kumari kagang®® desrenuinisianuazeingilonigieanagedyiganssesiainisujinnu lagld
waedeuszina 14 Jund WeSsuiisuiuniswasugaiislni@sldiaidssuna 28.7 Jundl 39913978

WinANuAdealuNTUfURNU annsEau wasiinussavaninnsiiusnsvedmtningitenndeun

[ v

Tngiamgluanunsalniigsuuinisdnuiuannuasninensanugunsaliitednin

! I3 = S Jay o o [ = o a 1 & « =
aEJ’NVLiﬂsz ASANWIATNUNYBIINAUIIUTEANT IWLLﬂ ﬂ’]ﬁﬁﬂﬁfﬂﬂr]l,uuﬂqiluwu’)UL"i]’]gl,aa@l,ﬂaaum

Weariaied vibinansfnwdslianansadndsludausunmsujifaudulaianun wenaindnisiun

yiauwuaiieodeifimeideawazniimaaauniesdail TngldladudusieiSenTiingn wagn1sdnu

v

Usziluwanensvulouvesiuailisowingu Jedslinsounquiatnngudu wu Wesuwavhida fatuy
nsAnwlueuIAnAITYENgYLIRAIBg1e ATEUAgUTUTIU]URMuIanvate wasldinatianison@iiven

JufunsUselivenalsaviindu inetudulsednsninves ABGD meldanimnisldnuaidviaseungy

[
=

97U
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