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The Association of Health Care Workers' Uniforms and
Health Care-associated Infection: Systematic Review
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Purpose: To identify an associations between health care workers’ uniforms and health care-associated infection.
Methods: Electronic databases, including Ovid-Medline, the Cochrane Library, CINAHL, EMBASE, KMbase, and
KoreaMed, were searched. The search terms included doctor, nurse, health care worker/staff/assistant, clothing,
(white) gown, uniform, (neck)tie, and attire. Only papers published in English and Korean were included. Results:
16 studies were selected from 1,900 references screened. All of the studies were non-comparative studies except
for one. Four were conducted with doctors, six with nurses, one with health care workers including physiotherapists
and one for medical staff plus visitors in a neonatal intensive care unit. Doctors more frequently changed their
uniforms than neckties; therefore, the degree of contamination was more serious in neckties. The cuff zone was
more likely to be heavily contaminated than other areas of long-sleeve gowns. Coats become contaminated quick-
ly once worn, and colony counts reached a similar level within the first few hours after wearing them. Wearing
a plastic apron or protective clothing did not prevent the bacterial contamination of nurses’ uniforms, and the best
way to decrease the contamination was changing to newly laundered uniforms before starting every duty.
Conclusion: Healthcare workers’ uniforms are a potential source of health care-associated infection although
there was no robust evidence. The government must establish standards for laundering of uniforms or a require-
ment for institutions to provide a laundering service for healthcare workers’ uniforms.
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Items Content
Population - 'Doctor’, 'Nurse', 'Healthcare worker/staff/assistant' etc
Intervention - 'Clothing', '(White) Gown', 'Uniform', '(Neck) Tie', 'attire'

- Healthcare associated infection, Infection control, cross infection

Study designs

Study exclusion criteria

- Comparative and non-comparative studies

- The study which researched about personal protective instruments (e.g. goggles, masks, gloves)

- Study designs: non-systematic reviews, editorials, letters, opinion pieces, preliminary studies, pilot

studies or duplicated publications etc
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Figure 1. Flow chart of study selection process.
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o 5 el 52

nololt AFHet oX1E to R F FY 47 (Bur
den et al., 2011; Kim et al., 2009; Lopez, Ron, Partha-
sarathy, Soothill, & Spitz, 2009; Wong et al., 1991), &
ALE iAo g2 3 97 67l(Babb, Davies, & Ayliffe, 1983;
Callaghan, 1998; Hambraeus, 1973; Perry et al.,, 2001,
Ransjo, 1979; Speers, Shooter, Gaya, Patel, & Hewitt,
1969), SIAF, 7KEAL L F1E AL BT Fsto] AT
(Gaspard et al, 2009; Osawa et al., 2003; Pilonetto et al.,
2004) 55521 o= skA (Loh, Ng & Holton, 2000) 2 2]
ALe} o]z 8HA (Treakle et al., 2009)S thako &2 3 A7}
Z} 138 0]aL Aets A S S she 2w X9 e o]
G712 918 A)7)9} 22 R] ke A)7]oA 2] Ao} s
U AFFES 9748 E8 (Evans, Akpata, & Baki, 1971)9]
1%0] }A]-;}-.

AF7L o] FolR e v -2t T 54871 Bdol
Aout A7l ey de] RS tde s g 74-¢-(Gaspard
et al, 2009)% 13 JUAct. =3, 7A=Y 25FA=
Wit 203 T dihgEo] ti-Eol ARt FEA (Babb et
al., 1983; Evans et al., 1971; Pilonetto et al , 2004) B 3
2% (Hambraeus, 1973; Ransjo, 1979) 5 Ae|H5o &
FAE ddo R g 4= 5Hel

AAAF 2 o] B 22 Aol A4 HeA 1A 7t
&, W) 72 E& YEtol o tig A5 F Al Aldst
%= 8hAaL ZksAL 5 7]e a2 E2AE tdo s 3 B¢
© 25 AR A9 FE F fUES LHREE vy
Wk 5ol 2552 Lgo=TY drp Hes) & 5 3
= 7ol tigt A5 Alget 3ol ti-Eol ek, g, 5
off theh @ GAEE opfe} FUFe] 28717, AlEF7]
ol theh AE2ARE Bs7] e shletl A B3
A7t BT YAt e A TSt o= g 4-4-(Bur-
den et al,, 2011; Kim et al., 2009; Loh et al., 2000; Lopez
etal., 2009; Treakle et al., 2009; Wong et al,, 1991)0]%13L
ZFAEE g 2 3 A-9+= 1¥(Callaghan, 1998) <] B3}
shglon] olx} Bl ZkEALE AP 7IE Ao 2RAE o
o G ol HERAE AW A7t Gglet

A 1= A7) 5 S 7o)

B9 FEL A e A77}

N

o\ﬁ

Wt 9 EA So|9a 1HEAL 5 Ve SRAEL B
250] Al o] Pofrhs AR 512] 9], 4w} 2, AR
Wt ol T

3 dAAT T 8l Al FetrE BEseH

71 o] AT #FE S aureus® 168 - 8HoA AT

Q3L MRSA 6, VRE 3H, C.diff 2 1382 2ol
et t7F 2 238, 71e} 1A, B-hemolytic streptococci,
Pseudomonas aureginosa, Escherichia coli 50| Zt 1380]
At

SJAR= Ygto| B} 7hi-g U] A5 2ol o v whebA Al
HjFRALlM & lEto] 7} 7h- T} @ Yol ] A3 Ao s
A EA 2 AL 7R Pt 2] e A Al

5] epgk=ul] $elteh Ag ol B 1020 g Bojelo.
H(Kim et al., 2009) Burden 5(2011) ¥ Wong 5(1991)
o] AFrellx= 2Ake] 1/3 ool 2500l ghi A 7He-E Al

gk 2102 EAM EIt). F AAA Ed el £33 Uzt
AT T s 29 475 A1E Burden F(2011)
ofstd AFARA 7 2vf) 7] 7k 22 F-9j e avfEd
F9loM AT SAM SR oAl B B2 AR
A= ol Wong 59 d7eXE S 24
Yt (Wong et al., 1991). ZL2ft; MR?AJ 739 Al &, 2

A, Aol T2 5 A Felol mE e dREE EAH0R
ol Aol g Aoz otz Orq sl 1) 33
= A2 $9lel W Aol7} gl Zlow FAEICHBur-

den et al,, 2011), o]&gt 729 ?ﬂ‘_rL@-‘Jr—é 272 Burden
T2 F AT 2 2 MRSA AR =N 7w 7kt
Hhanl 7he- Zhell $AIH 0= {93k 2fo]E Ho|A] gfo} 7]
< AEHQ A 7ol Wi 7R o] A7 o
=HArh= 5771 glokaL F7dshax] = 11143 2] BBE A3
o] A7} gickar whakslicH(Burden et al,, 2011), 23}
*1]51'51 fruEo] 25 A1 A #F9] 4771 00l YlrkaL stol=

5 AlEE 3AIEo] ZFsd 8AIRE 288 le w) Hole &
C’*"oq o] Huto]| o]2&= A0 2 B Ho] FUFS v =7+t
o} axstofof & H 84S Al7IskaL it

kA 9 oAtol igt Aol ehe] 275 glof vl
]_;q ul 52 5919 A9 o3t QLS So] oo 2ha-slk

S Aol 2 9o 2RE WS =R of 2 22 A7
ﬁﬁroﬂu}eoouyb =2 a7 Edo] tixrolor}. A

T2, ZHE flol Qe vl dAvh SURE S e
AHUES 0glo 2 RE W] 4 Fohs Alow 54

$Ja1(Babb et al., 1983; Callaghan 1998; Hambraeus, 1973;
Speers et al., 1969) ZFA|7to] A2 FUZo 2 Y
A= w3 *‘Zhﬂxl-t— &—% o} 4= 919t} Callghan (1998)-&
AL Rl o= Hd oA

B e DAV T8 ghe Aol A} 2k
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H2g 2

L S AHeT ol e dHAnkE de
73 o] 7t%. ]*‘Ol 7t Hld gA|utel] gl
x517] Uﬂ%"ﬂ FUZS wid Zolele et gk = 2
B A2 7HA AL 9471 “ﬂ olg}aL s} it w3k, TFSAL
uich g fruFo ' nHto] s ;‘4—1—0}—1—
AR 1/3452] At 25545 v ZobdA] =
tl(Callghan, 1998) "dZZA} B3} AEH oA —?—HP} =
A7, vl 2ot L 7 e AR SR FUEFS AF
A] 357wl Aut 73] Kol 7] wig el = -‘JJrEE}%]
o= Fe ARE 2537wl wAE Zart Jvk= Aol
olfr= ZAHHT. 3, ZhEAbe] o fE SREo R Qs
FAAl A o2 WY W a2 TAAASA o gk A
T= A% Hambraeus (1973)= 3% ZJE/\]-«] =
FEo Al &7 AR 9 A8 = A
sto] @ fdE SFEo R Qs EAtllA] wxpzHle ] Ay o
T Johs 718 A vt Sl
AL & ZHBALE AlLlgE 71el o5 xlof g A= o+

3L gate 2 3 A9(Loh et al., 2000), EE]X|EA L
AR 71A} 52 E3FSE 7F-9-(Pilonetto et al., 2004) T
Aol 25ehe 2 2009)< tf
Fo R sk T T ATl opd F AF oFS e T
AL 2ol ATt BV QG el 2F-ehs ksAtet
PeRZNHS oz 3 A (Gaspard et al., 2009)]
A Z3AFfrUEol e HE Q19 e] TR MRSA 24
o] F=t o] Azbst ol o ks Ale} oAte] FUE L A=
£ H| WL 7ol F LA IFsAL 20| T AZtet
7l £ 9¥ Ao Baglol(Osawa et al,, 2003) B4} F2
AEshe ts AL 5ol gk AlAlg 971 E g Fol A 78}
Ak, &g, oAt 7HEAte] B9-o} FUH B e 2
Zpe] ZHEE ZE Al Auc 277 F5E AN &
o] ATt S7kehe FEE Blom EeAsAtY] 275
AMe FF7 EelEe 5 Y Ul 255 B 224
fruszol Ao zlol= ANt Al Foll 2 dHo] de2
HoJFEth(Pilonetto et al., 2004). Loh 5-(2000) ]l 2Js}H
ojFist o] A9 1/33 =7} 7He-& & 2oll 3 AlEteh=
Ao g A= A F dd 283 72 e S
2 9 Qo] AP 7] wol Ale F71¢F 0@ A=rt i

o] = A0 R FAEFATAL B arshHA] oA SHY-S- T
o2 =] 443 7he-nsk 2 Aol the aso] o] F
o]x]o} gt ar 751 ¢t (Loh et al., 2000).
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219 (Gaspard et al.,
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AR, HULFA Bl tidt 2 A =0 thst At o
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QA= 3k A= 20009 gt Toll o3 AFelS
tde g st delr] o]Foxl Zlo] H-UshH (Kim
2009) 7|el LI FA 53], ZtaAatel tigk A7
ZA5gk Agolot, 2efu} ofAkE Sate) O BIvieh HES
s 2FEAL] B9 AR ET 11 @ QA =T Al sithe
(Osawa et al., 2003) A7AF =z A| THSAE HIESH W
AT Bl dlgh 2 dadgol i3t JstzAPL vhA]
o] F-ozjof git,

A, BYUIFA 275 MEkel] vigt WA 4 = 7ho]
=eRRlo] ulEojof gt} dA| -2luet 5 oM= ¥
YA E == Ao Foll 2 FH SAEo] gt MErE A2
AA L) A, ] Foll thgt A2 Lok (59 A6 Al
g2 2Y) AT TALe] 2F-Ee g A", AL &
Sl tigk M E T Thol=Eiele gl Adtolnt. o=
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o B4 AlEE &, AlAle] T R A2 A 2= S ARE S
B 2R i@ A S AAste] 2FReE g
e a3} 8l=E =gsta QJrh(DoH, 2007). o= ¥ Y
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