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Abstract

Purpose: The purpose of this study was to assess the clinical application of a bar code
medication administration and blood transfusion system and to identify its effects from
the aspect of patient safety and nurse satisfaction in a tertiary hospital, Methods: The
system in this study was PDA with bar code reading capability and wireless networking
function, The logs created during application of the system and administration error
reports were analyzed, For nurses' satisfaction with the system, data were collected from
337 nurses using the instrument developed by Otieno et al. and analyzed using
descriptive statistics, Results: The system application rate was 98.8%, and the main
failure cases in the system application included bar code or network related factors,
When the system was applied, 0.02% of errors were prevented, The nurses were
satisfied with the system from the aspect of patient safety, however relatively less
satisfied with the system from the aspect of work efficiency, Conclusion: The results of
the study indicate the usefulness for patient safety of applying the bar code medication
administration and blood transfusion system to clinical practice, However technological
improvements including bar code and network communication are necessary to ensure
higher work efficiency in nursing practice,
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Medicine (IOM) )ollA] o]g3}Ao] s+ R IAErr is Human'S
WES olF Weoe] Bkl tfE Tie] 7]
AZFe} ek (Crigger & Meek, 2007). olo] Z7]|@nic} shxjor
ZAARL g gk Al2E TR mEEo] o]FolA gtont, o
73] WHolM e FARMAAALE F7lete] dAAtY 3-17%7}
A8 F st e &4 AMS sl "ok (Barker,
Flynn, Pepper, Bates, & Mikeal, 2002).

Foko e Ao &4 AMEE sk 7 o8%e®
(Sakowski et al., 2005; Sari et al., 2007), #]=re] 7 d 150
ghgo] RO RE &S AES o HuHITHIoM,
2007). FoFPFE AR AA AR F 27-40%F AAT A
£2 BEde W F0E FRolz % 4 g Amiuge
& Knapman, 2003; Keohane et al., 2008), o]&= &

A IS S Qe oR% AT A4 BT BE 4+ 2eg o
vl

B9, FUeF wE WA AUe AT + e F
o=, W= A$ 2006 72,000719] FEAA E
g olx 73Wo] APgsl Aoz HIEJATHAulbach et al,
2010), d=ro|A WxE g AzZH3t &2 (Serious Harzard of
Transfusion, SHOT)oll &gt 2007d HiAlef| oJabd, bxet 4
qg 9 Aws Aol ATHIIE Sz A A7
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HZ orlle oF HA, PFAEAY T AFHA Wt
© 8 AH7]E(Information Technology, IT)¢] &go] AA|=aL
SJth(Helmons, Wargel, & Daniels, 2009; Mims, Tucker,
Carlson, Schneider, & Bagby, 2009; Min, Kim, Lee, & Seol,
20060). wl=e og7|HH7F Y3 (Joint Commission on
Accreditation of Healthcare Organizations (JCAHO) )ollX+= &
ARME 93 7P 2vkE ¥NMe T A e Al &

Gl Rolehn s gAY vhas A2Y 5 TS

o
2L Shodrh. olo oFEol} o] b TS 9fd
AR7|EE] AAHe g, 2 T syt T ulEs A~

Bl (Bar Code Medication Administration, BCMA)©| =
= N2He s S5E JEE o83ty FAtelA AHd
Anoh Fojs oko] AuE WIS S| G Foks 0
Aste 2 AAE A 2" olth(Sakowski et al. 2003). 2007 &
A o1F W] 4020} ok Tl A vhas A29E A
£33k Q= ZAo® HuEi Jui(Helmons et al., 2009). FoF
s A2d 4g A Fohesvh Basa dwdl 7 Sk

o] MAEY FEFo] 2AEY dAo] TRt Aol

o o}

Stk (Mims et al,, 2009; Sakowski et al., 2005), 3F#
Bennardello 5(2009)2 FE7A o FoF vpzs A|2"y} e
Alz"E Aed A3 1d B¢ FERE & Ax B
et Baskglct

Foph £8P vpae Al2EE o] 8¢ ITRd ATE A
HEH ofFolx] o]FAX ATEe] HFEoR HfEE AlXH
243835 F7HHuang & Lee, 2011; Koppel, Wetterneck,
Telles, & Karsh, 2008; O'malley, 2008)3}Au <Zo|u} Pl
Foof 7AaFNE ZHE(Aulbach et al, 2010, Deyoung,
Vanderkooi, & Barletta, 2009; Sakowski et al., 2005)3F GT+5
o] FE olF Qit} o] fJe= upz= Al2Fle) o (FsA}
o] BZEE 3el(Hurey et al., 2007314 vl2= A|28H A
45 7skelr] $sk AFEd] #SE A (Patterson, Rogers, &
Render, 2004)5¢°] o|Fol# gith Wb, Iuje] A4 WA
of ALEL g MHE AFe FR ER, A, EAHE
#2] A9Y(Kang, An, Soe, & Park, 2011; Kim & Kang, 2005)
Al o]FolA vk wdk FARMALS Hl3) WA AH8d
AR (Choi & Kim, 2009; Jung et al,, 2009; Min et al.,
2000 ZHE AP} A28 FEBY 5 S16H SH
A GFolA, 1T7F AA] WolA kst o3 ofEA X85
I 9lom #AREd SHoA 9 F= ofwelA], o]& AlEs)

= ARSIl dAlskAL SEAd e AdH SHedA

2 e TAHe) AL thew 2rh

D b 58 wlme Alag 488 Aad A48 A9 A
2 sjopae}

2) o 58 wlEE Axwlo] offt Folof ohES Tl
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Sof - 4y dlTC ALY M8 Wh 25
3. 80{9| M9 o] ARE I3 F FARAES FP3A Ark(Figure 1),
B AT e JUFAS FeAZ ARt
1) §o . 58 HlAC A2
vhEse] $58 uE olgstel B Agd Hus F 2) §o. 28 ulZE AAH HBE
o ok Bolo] JuE HTHES se] AT TP} of Fob 49 whmE A2y g B D F A R4
FoAER fdE Alxwlolth(Sakowski et al. 2005). & AT HhEE AJRELE o] gste] Fok Bl £ AXTL o] Folx] EMR
ME miE= <l2o] 7}E3dt FXA PDA  (Personal Digital of AFoT Fo7|Fo] g d Ao v|&g oujsit}
Assistants) S ©]-83}a] 32} ID (Identification) ¥lZE=9} OFE -
g9 wiEEE Axsm BAe) APAns) Fold ok - g 3) S 2 A AAH HSMT AR
AuE vwsel B4, FoldA, ok Wl Anel 9] o Fob- 58 wame A29e olgstel Fob 9 ¥ UAE
E AL - A4H 08 Algete Alzds ovdtt. FRIE dX] Alestlont Asfste] EMRel 712 Foj7]So] ghad 9
3= A$ AP PDACAAE F=W EMR  (Electronic H&S ofu|sich
Medical Record)e]] AAZto g Eoj7|2o| xEox JZH T}
v A7k BAAekE Aol PDAS ol F7hAe) % 4) £ - 58 oS AAH Hg Tt
ol E7keHH Ak A 4712 SRR = Ee FoF - 78 wlHE 2" BAo R o, FooR WA
Log in Bar code scan
(PDA Main Menu) (Drug/Blood)
' ry
’ Matching NO /-” T
(DrugyBlood information Error message)
8 OCS information) o
—
Administration
acting browser
Bar code scan
(Patient wrist band)
T
///"ﬁ;ﬁ:r‘::s]ﬁ\m - NO /|;__ 4 __h‘“--\\
matchin ecording error
‘ih\\ (Drugfblnng & Error message . to server %
~.._wrist band) // S R
""\-a._\_\v - T
N
- Blood - ar cod - Bar code scan
Drug or Blood (LCUD,SE]SD?H (Cosign Nurse ID)

Confirmed ™

[/ Saving acting data\\ VES
.
~—

to EMR /‘

Saving?

PDA=Personal Digital Assistants; OCS=0Order Communication System;
ID=Identification; EMR=Electronic Medical Record

(Figure 1) Workflow diagram for the bar code medication administration and blood transfusion system
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olFgolr ARE &ah, AR Folda, ARE o= - de
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2 FAoRw7t 2T o vleS vlgith

3) Alz="d g FsAL BEE

B8 REEE AgAR) 3P AT Alxse] 9FE )
AAZIEd SR3180 9 =S 23 (Odeno, Toyama,
Asonuma, Kanai-Pak, & Naitoh, 2007), ¥ &5o|A= Otieno
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Alz=elo] ek 7k3A} MEREE Otieno (2007)0] ZAuka
EMRO| thE ARSAL 95 SAHETRE, =70 ARgol ts)
FAEAA AR SA71E e T ATAL WS 5
3}7]7+(International - Standardization Organization, I1SO)
we wedEldel ojzse] Bto] wels o el
A %, @o] wde] AEETE FAAAG. 7 BFL 5
Axe g 294 GRS 2gYsHoR olFol
Atk FH WAL AANEF 9HlA A 45870,

oy Fxl

= o do My i1

B
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A7t 275 WS 22 AS it =0 B4
TT9o AEE Cronbach's a=  900|9x, E  GTFoA
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artE, FoALHT
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2) FoF - Y niRE A2yt sA} HEEE i
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3) tdAte] duba Ao we FoF- £8 upEs= Alxde]
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3 nlm= AlxEHo] oFt =B oHlES 0.02%
Az" AHg Al F 76319 FolofR st A

e,
B, o)F cAe s oY B

— w1 L

A 5 A=

1, 8- 8 HZE AAH HEED HEND AR 3. F - o8 HIAE AAH HE 2 FojRF LME
Fok. 58 ulme Alzgle @3 AlzE FHE ol 92,1637 Fok - £Y niRE A2y HE F ok - Y| Fojo R T

% 91,0387 HBEo] 98.8%] AEES BIoH, T4 5 AEL 0.0% (07) o]3rh,

2 72 98.9%, 98.3%7F H&-EHUcH(Figure 2). Al=® A&

A8 AHRERE H}EE T AL 72,602 7P Bgkon, Al 4, Fof - £ HiTE A|AHO CHS ZtSAF HHEE

28 B ARG 24.5%9] £o2 eyt B3 nlmzs #E A}

f F FEME vEE 27 97U} 66.1%2 7 Bk, 8 Fok. 58 vpme Alzgle] tig 11EAF BEE 2AME 93

Mol ME vpme 2l Efo] 48.1%= 7P Btk Table 1), thdzte] dubd AL (Table 3)3 2t} thdate] Ha 93
2 27.6A= 294 olapr}t 77.7%E P Betod, gL

2, 7% - 8 vtAE Al2H| ofFt F0I2F oHE B 47908 53& de A7) 46uz 7P gtk 2%
BAE W] 76.5%= 7P Boken, Al ARSI Ht

Total medication - transfusion
Prescriptions (n = 92,163)

v | v

Systemn application s:.rsteFr'lE"lILuF:;I;jcitinn
n = 91,038, 95.56%
( 1,038, ") (n = 1,125)
Potential error System progress
warnings completion
in =76 (n = 90,840)
v v
Prevented error Systemic error
(n = 16, 0.02%7 (n = 60)
Number of system application
* System application rate = X100

Number of total
medication - transfusion prescriptions

Number of prevented error

+
Prevented error rate =

X100
Number of system application

(Figure 2) System application, warnings, and errors generated by the bar code medication

administration
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(SD=0.74)¢] & o|de}. 7P e HFE Hl FEe ARs)

<o &85E AREL =
o]¢iti(Table 2).
EH}\L;(]_/] 011:1]—7(4 EHO]] Iﬂ—E /\]}\Eﬂoﬂ q]zsL nET= 012\1—7:]

=1 T o

F(F=5.94, p{.001), A28 ARE7]7HF=5.67, p{.001)°l whEhA]

go 77 dFE 3,924 (SD=0.75)

(Table 1) Cases of Failure of the Bar Code Medication Administration and Blood Transfusion System Application

Blood Total
Factor Categories Drug (n=753) (n=372) (n=1125)
n (%) n (%) n (%)
Bar code scan error 498 (66.1) 67 (18.0) 565 (50.2)
Bar code Bar code label damage 36 (4.8 179 (48.1) 215 (19.1)
Bar code label missing 28 (1 3.7) 9 (24) 37 (33
Total 562 (74.6) 255 (68.5) 817 (72.6)
Wireless network error 171 (22.7) 85 (22.8) 256 (22.6)
Save function error 8 (1.1) 11 ( 8.0) 19 (17)
System :
EMR recording error 0 (00 1(03) 1(01)
Total 179 (23.8) 97 (26.1) 276 (24.5)
Battery discharge 5(07) 5(139) 10 ( 0.9)
PDA PDA malfunction 4 (05 8 (22 12 (1.1)
Total 9(12 13 ( 3.5) 22 (20
Process omission: checking order before administration 2 (03 6 (1.6 8 (07
Process omission: confirming save after bar code scan 1(01) 0 (0.0 1(0.1)
Human Process om|33|.on: confirming blood at blood bank _ 1(03) 1(01)
before transfusion
Total 3(04) 7(19 10 ( 09
PDA=Personal Digital Assistants; EMR=Electronic Medical Record
(Table 2) MNurses' Satisfaction with the Bar Code Medication Administration and Blood Transfusion System (n=337)
ltems M SD Minimum Maximum
1, Patient safety has improved due to the bar code medication 431 0.68 1.00 5.00
administration and blood transfusion system
2. The bar code medication administration and blood 415 0.69 1,00 5,00
transfusion system is useful,
3. The bar code medication administration and blood 408 0.74 2.00 5.00
transfusion system is an important system for our hospital,
4. Quality of information has improved due to the bar code 401 0.70 2.00 5.00
medication administration and blood transfusion system
5, The bar code medication administration and blood 4.00 0,71 1.00 5.00
transfusion system has been successful in our hospital,
6. Quality of work has improved due to the bar code 3.99 077 1.00 5.00
medication administration and blood transfusion system
7. Work performance has improved due to the bar code 3.96 0.80 1.00 5.00
medication administration and blood transfusion system
8. The bar code medication administration and blood 3.92 0.75 1.00 5.00
transfusion system is worth the time and effort required to use it,
9. Overall, I'm satisfied with the bar code medication 3.96 0.71 1.00 5.00
administration and blood transfusion system
Total 404 059 122 500

U= HHstE|R| 18(1),
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(Table 3) MNurses' Satisfaction with the System according to General Characteristics (n=337%
Characteristics Classification n (%) M (SD) F p Scheffe
Age (years) <29 258 (77.7) 4,07 (0.53) 1.89 152

30~39 69 (20.8) 3.93 (0.77)

>40 5 (15) 431 (0.37)
Clinical experience 1° 0 (17.9) 428 (0.44) 594 ¢.001 d¢a
(years) 1-(3° 3 (18.8) 4,08 (0.47)

3-¢5° 96 (28.7) 4.04 (0.49)

>5° 116 (34.6) 3.90 (0.79)
Clinical setting General ward 257 (76.5) 4.06 (0.57) 1.71 183

Day care center (5.4) 415 (0.54)

Emergency unit 61 (18.2) 3.92 (0.66)
Duration of <3 9 (87) 4.42 (0.48) 5.67 (001 b,c,d(a
system use 4-12° (5.7) 4.04 (0.61)
(months) 13-36° 185 (18.3) 402 (0.57)

>37° 39 (67.4) 3.86 (0.55)

* except for no response

Frolgh apol2 HJrh. Scheffe AVZAZE Az, JAAELe 53
ol drtt 1d wiwo], AlxEl A7k 370Y olskrh 4HY
AETh AlzEd i3k EEr) 22 Ao 2 YT (Table 3).
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B Ao ARRN A3k FoF 5@ whmes A2Y 488

BT 98.8%E o= MPAFo= uwst = g

£ AT F gley, TN ST Al=E A A 27
WE

OL‘:_ @31].

ol ZAEAY At ZL{E 82% (Choi & Kim, 2009) X

T ¥2 FLES Hola JY. o]F Choigt Kim (2009)2]
AFAA wtRE Al A8 AFAGY] RS AP AL
|29 717] AR P&, Edule] QHE thE ulEE QA

PDAS] S| (battery) WA & A7 1 o]
& B3 34kl PDA AMEAFOl F7kel whet
w2 Algdct

HhRE A2R] A AME AEEY, nhEs
7F B ATgNE 72.6%9] 7P e HE&S g

SF Kim (2009)9] A7old= wig- e gz HuEgh, v

FT AYE A= vlRTT) o2 BI)d £4E ]

ol 54 = A3, AL D BAE AgHu YA e

A8 712t
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AR HPouE, AgAL BEADE A2 2
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WH B AR B R 58 A vhae
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Fo A A% BMRe| 712 A% @ uvhch WA

2FHE eIz o ?iﬂﬂoli
2 st Aoz getdt) HE 95
ofoA] EARREAS =R 4 Qe gre® RFID7} Zﬂ*lﬂi
i 2 AANE vlE= 1AE9)
TAE ESE £ gloy RFID AE&-S % Hd glang
REID Qlze} 755 9% H&EA o2 AAH oA Zsith
= AlFEg 72 Jk(Jung et al., 2009; Kim, Kim, Kim, &
Yoo, 2009). wekM AR JFaEAds aLelste] HlE=
RFIDS] &85 AelE 5 QAT ol 13 A8 Al 437
7t A&EHoZ AREo] 7hsd Al ID 52 RFIDE, 13]4do 2
A&-3HA HL Ok HIo] FHE vEEE AMSSHE Ao
H2 dF HdEdAM AEH e el e 47 A
ToAME H} 9} RFID9] &£&02 AMAELS gFdss =
713 g A Al=R o2 FAE|E gttt BauET|E 59
U]-(]ung et al., 2009). wWEkA Tk - AL Ax]o] AA|, e}
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ENg 98 Aog ARdn. ¥ wms B ARE T
AHoE AR SFEINE s 27 957}, Felole
vhEE ehl Sge] AiHow ¥ Uehde 3% 4 99
th 8glogt ool vimE ehle] FAld FAEAL of
o Jhel FARAZE 4] ool RAEE A9 ehiol $HY B
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Wetol =9 Holok & Zloltk(ung et al., 2009).
Fd A HEYA B 5 Aaddd A Choik Kim

(2009)¢] 79} TUEA £ ATME EA dEsith B A
FoA] vlRE Al2¥E 98.8%0] T2 HEES Kol 9o
t}, Choi¢t Kim (2009)¢] 153gF wkel o] ods] vIEYa A
& ZA%- (Access Point, AP)I} F-X17]7]2]1 PDA Alole] A3}
ool syt dad Aoz AlgET & iR Al
g HE A Aade vtEE 2fu7E MEE 2R sy
ool T vtF=E Ete T TR #9 gle A
b st B dFeMe AA AR 78.9%,
Sakowski 5(2005)9] QATIME 0% vlEE Al2FlH A
Al=E] Atole] e, upAE AlRE]L A EAA SF Aol Ab
2te vime Al2E AR 9f ol AT Blejmiopel
A A EYIE udY SIS FIAA 3 del
A AR ARE Z3jstal €T 5 slvke Aol A
ol Qlzeprh & & glov, ofF Sugels T vEHAY
Hg2 27| DA Slo] nze Alxgle] FAE B,
71eA ZHdx e Hrprt o] FolAok & Aot

o] viaE Alxglo] HEH 21 F 0.02%9] Fo
OF oAEATL STk ol A €= nlzE AlXH]
Zggqdle] A3 ATEME dxE AFs Feld 5 )
oFEo S AMedPuitt FoekeFo| gk fojoelle =
A zo)7b 9o}, Sakowski £(2005)8] ATFAAME 34.6%2)
%O 7hsAdol BRHAUL ofF HIAPT A ForlE
g3t AA Fo A F 1% FHORFE oSt

Helmons 5(2009)% &7} th2 57 987|deolM vlz= Al

ullt

+ Al

28 Ag F FHORE RIS A 81%9 TR diE
7} AT}, A Pagliaro, Turdo®t Capuzzo (2009)= £}
Aol vie AlZEE A 83to] 0.07%Y] FALRFE sttt
T Hasieleh, 2@ slEe Alzsle] iyt AddTEs
s AFHE UL JdSdE £ AT ] TR 4
WEde o= Hgf wie @ 2F4E UElE 4 F AN
o} ol B dFoA HEH nfEE A2"E ofE - P9 3
A4H7} @2 ID via=e] Sy el dXeHA] gAY Fod
M Eck-SE

A, oFg - W) Aro] BUAVE Folefz AAFES A7)
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