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Nosocomial Infectious Bacterial Contamination on
Residents’ White Coats and Neckties
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Background: Doctors' white coats and neckties can
become contaminated with potentially pathogenic ba-
cteria and have a possibility of causing cross infec-
tions. Our objective was to determine the level of ba-
cterial contamination and detect methicillin-resistant
Staphylococcus aureus (MRSA), vancomycin-resistant
enterococci (VRE) and Clostridium difficile present on
the white coats and neckties of residents.

Methods: We sampled 28 long-sleeved white coats
and 14 neckties worn by residents. The tested sites
for white coats were the cuffs and lower front surfa-
ces, and for neckties, the lower surfaces. Impre-
ssions of these sites were taken with the plates con-
taining blood agar (BAP), mannitol salt agar supple-
mented with oxacillin (6 #g/mL), enterococcus screen-
ing agar supplemented with vancomycin (6 #g/mL)
and phenyl ethanol agar. The colonies grown on
each plate were Gram stained and identified by stan-
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dard microbiological methods.

Results: Of the 28 white coats, 7 (25.0%) carried
MRSA, and of the 14 neckties, 1 (7.1%) carried
MRSA. The majority of white coats (96.4%) and all
neckties (100.0%) carried methicillin-resistant coagu-
lase negative staphylococci (MRCNS). None of the
white coats and neckties carried VRE or C. difficile.
Conclusion: Our results showed that white coats and
neckties worn by residents were contaminated with
MRSA and MRCNS. The preventive measures for
clothing-borne cross contamination should be consid-
ered, especially when performing invasive procedures
or having close contact with patients. (Korean J Clin
Microbiol 2009;12:43-47)
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Table 1. Total and MRSA colony counts on white coats and neckties worn by 28 residents

Location on white coat

Necktie*
. . Cuff Front surface
No. . Time in
Specialty Sex
case use (days) oyl colony MRSA colony Total colony MRSA colony  Total colony MRSA colony
counts on counts counts counts counts counts
BAP on MSO on BAP on MSO on BAP on MSO
1 Medical M 2 23 - 44 - 18 -
2 Medical F 2 23 - 19 - NA NA
3 Medical F 2 38 6 60 6 NA NA
4 Medical F 3 24 - 25 - NA NA
5 Medical F 3 16 - 49 - NA NA
6 Medical M 5 15 - 63 - 57 -
7 Medical M 7 21 - 9 - 10 -
8 Medical M 7 22 - 37 - 14 -
9 Medical M 7 21 - 9 - 32 -
10 Medical M 7 19 10 5 1 NA NA
11 Medical F 7 40 - 35 - NA NA
12 Medical F 7 55 - 43 - NA NA
13 Medical M 10 24 - 32 - 11 -
14 Medical F 10 62 - 94 - NA NA
15 Medical F 14 70 - 22 - NA NA
16 Medical F 14 40 - 24 - NA NA
17 Medical F 15 35 35 23 20 NA NA
18 Medical M 30 45 - 64 - 72 -
19 Sugical M 1 8 - 6 - 4 -
20 Sugical M 4 61 - 36 3 15 1
21 Sugical M 5 53 1 15 - NA NA
22 Sugical F 6 5 - 21 10 NA NA
23 Sugical M 7 76 - 18 - 15 -
24 Sugical M 7 130 16 41 20 220 -
25 Sugical M 10 48 - 20 - 56 -
26 Sugical M 28 37 - 62 - NA NA
27 Sugical M 30 21 - 43 - 12 -
28 Sugical M 30 4 - 26 - 13 -

*A total of 14 neckties was tested, each 7 neckties were collected from residents in medical and surgical specialty, respectively.
Abbreviations: MRSA, methicillin-resistant Staphylococcus aureus; BAP, blood agar plate; MSO, mannitol salt agar supplemented with 6 £2g/mL

oxacillin; NA, not applicable.
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v} @A 274 ZAE Clinical and Laboratory Standards
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Table 2. Numbers of contaminated white coats and neckties with
colony counts

Location on white coat

Total colony Necktie Total
counts on BAP  Cuff  Front surface (n=14) (n=70)
(n=28) (n=28)

0~19 6 7 9 22
20~39 11 11 1 23
40~59 6 5 2 13
60~79 4 4 1 9
80~99 0 1 0 1

>100 1 0 1 2
Mean* 34.7 325 27.1 324

*Calculated by discarding the lowest and the highest scores.
Abbreviation: BAP, blood agar plate.

S HE AlLslde A5, 7] &nli7t 34770, ko]
32.57H, deto]7t 27.17H%Act

7hee] 28717 190014 30974 EEslelom HA
Hi 87170 109019k AFAIG whE 7] HT
Z&717 Ulg Aol 8.4Y, fFAIGe]l 124YUo|gdth
(Table 1). 7H-9] Z-&7| 7 o]l vhE F-91H F g vl 2] ol A]
o S AT 1~5%9, 6~109, 11~15%, 159 o] 2&
Bl 7480l A Al ZH2E 29.070, 43.67H, 48.37H, 26.87H%1.L
o, woke 7kt 35270, 30.37H, 23.07Y, 48.870%ich.

MRSA+E 71 2870 = 77M(25.0%), 14719] dlElo]| Z 171
(7.1%)l1A el =]l ck(Table 3). HEAIDS] HF27}F &
A 71 1870 F 370(16.7%)°l14 MRSA7} EelFglom,
Q)IAF o] AFe]7F 22 7 1071 F 470(40.0%)911 4]
MRSA7} &= gt 5ol whE MRSA Z&Hl%+ 2870
74 F ZullollA] ElEl 7Feo] 57H(17.9%), Hxte] 670
(21.4%)91.om, WElo] = 147] = 170(7.1%) A cHTable 1). A
SAIGl whg} MRSA Eelert /b =2 e 22
d AF9] 719 "etke & 1071 3 371(30.0%)°l14 MRSA
7} 2= ek

MRSA7} #8¥ 7h-5 289 A-5] 78] 9]0l vt
£ 2Elekds Hu, sHdlA 29 FEERE FA
MRSA7} 2= e, 7HEe] 4ufel kol A] FAlol &
2E 757t 49, 7o ek dglolol|A] FAlol el
7397} 17 o]9rKTable 1). MRSA7} E2|5 79 Z 2™o] )
Elo] 5 ZE3kar e, T 5 178(50%)9] dEto]ellA]
MRSA7} £2]=]gitl. MRSA7} 2|5 752 718 2877k
= 295E 159704 EEslglon, H AE77H 6.640]
Ak

CNSE 7H8 2871} vElo] 147 B5ollA] Hel=lgl o,
7he 1709] Zmliof Rinhs Ale]3t BE A A3 F9lolA] =]
ElAZIWA TFH(methicillin-resistant coagulase negative sta-
phylococcus, MRCNS)7} £-2]%| it} H-9]ol] w2 MRCNS2]
HeulsE 4l 96.4%, Wk 96.4%, dEle]7} 100.0%Sc)
VRES} C. difficile 25 7123} delo]of|A] HE=A] ¢kok
tHTable 3).

Table 3. Numbers of white coats and neckties contaminated with methicillin-resistant Staphylococcus aureus (MRSA), vancomycin-resistant
enterococcus (VRE) and Clostridium difficile by specialty

No (%) of white coats contaminated with No (%) of neckties contaminated with

MRSA VRE C. difficile MRSA VRE C. difficile
Medical (n=18) 3 (16.7) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Surgical (n=10) 4 (40.0) 0 (0.0) 0 (0.0) 1 (14.3)* 0 (0.0) 0 (0.0)
Total (n=28) 7 (25.0) 0 (0.0) 0 (0.0) 1 (7.1)* 0 (0.0) 0 (0.0)

*A total of 14 neckties, 7 each from medical and surgical residents, were tested.
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71E QAoll A= oA 712 30%, T3t gAe] 71
9] 5%NA S. aureus7} EEl=G =T, HEAR WA T
e Zeg HaEl vk Qlrk14]. AR of¥ dFellA=
MRSA7} 28702] 718 & 770(25.0%)¢F 14709] dElo] = |
N(7.1%)0l A Eel=le] AF2] 7kt dElo]7F MRSA® 9
3 293=o] A5 ANt A-FAILe whE 7hg-ollA
°] MRSA 2] HlE& WA E} e atA|dellA] =9ke
(16.7% vs. 40.0%; Table 3), A 22 H9] ZFoll= &A1
o] Wek30.0%)0] 7H =9kck(Table 1). MRSA7} £g]€ 7}
9 HHF FALIL 6.68F AA| 7122 HF DgT)7Hel
10.09 e} gokom, 2g7|7ke] 7 #UQ 7he2 2% 0]
At wheha MRSAol &8t 71g-¢] @3- 2877k
Hol A& Aoz A7, HAGY] gl MRSA
o] WA el F7t & v Hed AoF A7
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233k Eako] ofg] FgollA] FAldl 293=o] e e
Hork(Table 1). T+ 71904 MRSA7} Ee2lE 79 3 29
o] vleto] & H-gata Yol T F 178(50%)9] eto]o]
A MRSAZ} ZAZE=[9dch whebd oAt #ggk 71l
MRSA] 9J3l] 2ed=]o] 9lE 735 MElo]ollA = MRSAS
e WE7} =9t

o] odollA HFert HLsta P dFE T
(96.4%)7 EE E}o](100.0%)°l14 MRCNS7} Eal=9lE
o, o]2gt o CNSE EelE o) vig izl WA 75
© AEEA %2 718 Baf1,2,4,519F Aol & Hele} et
MRCNSE 2 283t 710l A% Halx]o] 2-E o] % wlZ
A7 dlell 2938 <+ & ZoE Az

o] Q174 MRSALF MRCNS7} 7183} dejo]of| 4] &
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282 24.1%0N4] vlZko|ut v o 2R FY Tt &
2l Bt Qhel13].

VRES} C. difficiles QNS Faodt A7z I
A Qo] 743 A Bl gt o] A dollA] VRES C. dif-
Sficile AR} e HEolA L5357 F VREZ} 227,
C. difficileo] 119 2] EA o)A Helxl Hur} Qioh9). shAqt
o] g1tollA] A Fele] 7123t ete]ol|A] VRES} C. difficile
+ As AEEA oot oA B} thE e Holrh
o] QoA 7he-at detolollA] HEH F e tFE
ollA] 4074 mlwro|G o}, 7h-5 797 HEHW LA 9
A-ge] 19ellA] 7hg-2] dewlfel] A 13070, Welo]ol| A 22071 €]
Heto] JAEo] =& AT o AEE vERch B3 o]
2599 72 Aulje} Wkoll A FAloll MRSA7} 2] o]
=2 AA Al 293 BE9 FAloll MRSAS] 2935 UERH
9JcHTable 1).
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Staphylococcus aureus (MRSA), vancomycin-resistant enterococcus (VRE), Clostridium difficile®] 2.9 o] F-& 2Qlstuz} s
At

CHAM 2 "HH. A7) 32 W] A-Zo7F =g 712 28719 dlElo] 14705 ZAAsIG ) ZAA] A% H9le= 7129
Zonf] Bh A B =) dlelo]o] 2 B9jqict. Z4zte] R9)E HHEAulA], 6 #g/mLe] oxacillin®] %71l mannitol salt
agar, 6 ¢#g/mL2] vancomycing E3$Fs}3L 9= enterococcosel agar, phenyl ethanol agaroll 2] X Z ). ZH2ke] uljA]ol| 4]
SAE T aEdAT A5HQ A wo g dEs A

23k MRSAE 28719] 7HE- F 7125%)0lA Eel=lg o, 14709 dEete] F 170(7.1%)ell A £2]= ek, Methicillin-re-

sistant coagulase negative staphylococci (MRCNS)&= tH-22] 718496.4%)TF B WELo|(100%)ol4] Eel= et oz

& BE 7hew} velololA] VRES} C difficile H2)917 93tk
#=: AFel7t 2485k 9 7Heat ekol7t MRSASH MRONSell 93 2<dxjo] 9108 #helsisich. wleba] ghatollA
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