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Development and Effectiveness of Smartphone Application
for the Medication Confirmation of High-alert Medications

Kim, Myoung Soo

Department of Nursing, Pukyong National University, Busan, Korea

Purpose: This study was done to develop and evaluate a smartphone application for the medication confirmation
of high-alert medications. Methods: A nonequivalent control group non-synchronized design was used for this
study. Participants in the treatment group used the application for four weeks. Data were analyzed using descrip-
tive analysis, x*-test, and t-test for the homogeneity of participants, and a paired t-test for effectiveness in each
group with the SPSS 18.0. Results: Stability of medication administration was estimated by knowledge and cer-
tainty, ranged from a score of one to three. A correct answer with high certainty was coded as high stability, low
certainty regardless of correct answer was coded as a moderate stability, and incorrect answers with high certainty
were rated as low stability. There were no differences in ‘knowledge of high alert medication', 'Certainty of knowl-
edge', 'stability of medication administration', 'confidence of single checking medication’, and 'medication safety
activities' between the treatment group and the comparison group. The treatment group reported a greater differ-
ence between pretest and post-test in ‘certainty of medication knowledge’ (t=3.51, p=.001) than the comparison
group. Conclusion: Smartphone application for medication confirmation of high-alert medications will provide an
important platform for reducing medication errors risk.
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t], o] SFEEL X582 W7t FAL ARG A= A
Zkgk Qlafl & BAA 7= 5A30] Jtk(Lu et al,, 2013). w|=A]
oFlolAl 3 SRR ATEA kR, o, nl A,
oA, 38314, benzodiazepinesAl, A4 kALt
Haljde] & o4 714 ’F= Yral(Cohen, 2007), 4o} 5
AN = 2eH, Sl9H, Qe 5o oFES oL 91k
Eolg} 737 = 5= S(Franke, Woods, & Holl, 2009)
7} Flolu} ER gkt 1 918 oFEe) el chapsiet,
0 S1EeRE ] AL HIET) e SFAolA] R F WL
W8 $NT Aol B 05 367k ok A
Aol ol A 25 547k A5AL] A Sl 9]
< Wtk o $43 235 HolFo (Pham et al,
2011), 2L AFHES ARSE o) Z1oALEo] Kot e
o7} B 3ke & 4 ¢t (Hsaio et al., 2010).

R 71 AIGHE ofed 71A] 9] 5 TkeAle] A1)

o} 7l&3t 22 7elE 221(Brady, Malone & Fleming,

200002 % 8734 SAolt o221 7] OAfrFo 2 1]
o 240 B4, OFo| UIF S5T vhe-2 Hol 8%
o] E430] W@l WA whr1zko] F|Ad0] 7Vsaie, Qg
oFg A PSH= A2l ola] 1 $13okE o} A B3 W
& 4 9l ofd] ATSoIN 7kEAISe] okgol gk A4o]

T

FEg Zlo] Foke 7 whAlo] Y@ ajle g XA Eo| gar
(Tang, Sheu, Yu, Wei, & Chen, 2007), 481231 5-&o] ¢l
7t oF BiFs 83| ALFeEA] X vl o 7Y o] 3ol =
ol-rh= Bl QIth(Wright, 2007). o] I $J&okE-o] 2|
AEE A% g T2 as Js v Lu et al,, 2013) 7t
AL Fof 8 ArFsEE F715 0 8 258t (Grandell-
Niemi, Hupli, Puukka, & Leino-Kilpi, 2006) 4A+FS
FrABHES sk WS Albsl it shAlRE, o] gk k=2
= E7elaL ks Ate] AnhbAQl oFE A | AN eEe v
&8t wk3} A =7} oy ™ (Grandell-Niemi et al., 2006) 2F&
of #ejol glo] FAl& 7HAA] Heto] Tk FE W AE
| =& Ao =2 YeldtH(Simonsen, Johansson, Daehlin,
Osvik, & Farup, 2011). o]ol] QFHgH £k A|A|sh= k=
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o} (Markowitz et al,, 2011), 520 &= &3] |4 &
oA FF Aol Al Fofsfiof = R o), AR,
4% 53 #HE Ao E(Tang et al,, 2007), | v|g] &
olsh= FokxA HAuto B £oko Fo] ANGH RO oy}
g = vk A Ytk (Markowitz et al,, 2011). -2yt
9] g-ol= o]u] B2 o5 7| kAol Al 8-S &
lste] A2 ok 3ol ARl Ard obE, 8, Al
7 AR 52 ERleke FoF RIS w5k = Ao
2 4#HA 9t (Korea Health Industry Development Insti-
tute, 2010). o]¢} -2 Tk 357 $13l AT 5A]
2El(EMR) U]ol] eFEAFs AR L2 a0 bz 7h-2 A
H|2E AlF Fol AR THSAFE9] Q14 A xstaL, &8 o
Al HF 2 0]A] ek Flo] ARAoltHKim, 2012). o]l kg
Tk ol Fokeile e AISRES 5408 283}
L5 gvhd vhEA A0 2 Q3] ShFo] Thsslo] A]4¢]
o gk gardo] F7FsE AolaL, Yot &
ke 7o 9% Y U Aol Az
2 2ntE o] WA Q5| AFEHE E8d P F
AT R FE olE Aol o] shEE o] ARWA, ¢
T ug W AgA 507 gL ol
gAlo) o] /|3 gl (Low et al,, 2011), 71 5 k22
AlikstaL oFell gk JWE Algsh= ol &g Alol A wgk otk
SHA| Zi =L ek, SEAE, o] 9] YR S =ellA] Tl
AR gA EEHA FshaL, Sl Yolre gh=¢le
A3 AHSFTR= Abol7t Qo] @518 TS A% e
I AT Qirt. wegh giREo] AdA e g FidE Zolo]
Al I 2HE dFshs EFolU AHEIE 719 Ztopr ] ol
Atk o]l gk Fstoll At ofZ iAol o] JidE o]
Z-g-Hvhd ok TR 8ol thslaL EalE9] oFERt
S ATt FHokg FEAML o S A 22 FA oM =27
Zko] oFEof thgh A|2jo|ut Shg-of thgk F4lo] FaLsl (A
Fob AE QRS BET FEo] ol 2o g VU=
th(Kane-Gill, Jacobi, & Rothschild, 2010). 3] FoF A]
29 opo] ahelah= o] aole] A% 0.7 WL Foln
RIS T AR dHA Jlovt ARellA 3t
o] E|A| = 55122 (O'Connell, Crawford, Tull, & Gaskin,
2007), ForaelE Fi= Al2we T shelol g hatel

3 o9l A 5 9L Aol 7]

i

g F, A
2 % gtk olol) & QA7 ZhEALe] Kok 3912 7]
913k 2w E ofFellol i NS, e 2 1ol

VS oFRel That A4, AXolle] B4, Fopd gl



PP, RSl Bl Ut B % AT AT o
A= B8 B3] A5 FY=EA,

2. A75H

2 A7 FeRERlE i 2nE E olE Aol e A
Shal 11 avkS 7rshr] S1%k Areld
3. A7t

ZL\‘OIE}.
o 7P 3t FopHg-o] QPR Apolrt Z Aot}
o 7P 4: oFEo] EIRI0| tigk Az Afo7H 2

oct,
e 7Hd 5

ol gk bRt s BE e Afo7} & Aol

4. 80189

D3 AFFE

SFA A DA A2 Bl E a}fg F ol obg
Z(Lu et al, 2013), 3L Y= A =
2012; Hsaio et al, 2010)2 vjgo 2 o -’r]]?ﬂ- 1029 o5 =
AT E Y] FEAL M F= FEEE A AP
insulin, dopamine, dobutamine, heparin, potassium chlo-

ride, warfarin ] o}31 71A¢] obE-g Wi},

FoFeel
FokzAolt s SR ogRlo] Fopgr o] Ay
I S Eelehe AR AP o R, TAF o BE S
o] o]F 53] 4 Ale} B Aol o] FolA = Tk ot
Hzko g Hlo}5odz| 11 Rltk(van Sluisveld, Zegers, Natsch,
& Wollersheim, 2012). o]¢} 2H2 393t Fehy g2 8
o1&z} Z A 73 AP ERE 7t @At s AuE mjd
o] Fohflgof thafjA] o1, -8, FAAEE, TR
& Rleh= HAE FokxA o] dF-= Bl FofxAur &
2 11919 golQl Fofsielolzt A o3t qirt

A ﬁl—é %%6} &’iv}.
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A &AA7H wou FA 8 g9 AT RALR

glom, 3§ 39 1 $BeFR e ANES 2A3H7] 9130 3

Azhe] x%““ﬂ%f 28] S aho] wlmat Ak S A

A 3 9IRGB BArel 392 Lhe o] tla
oA 079915, ABZIN 0852 fAkek Solgle

olof| T o] o] FHA L Ao T Bl FA|o] Ak
ofat7] $lafA] 22} HAL t 20 2 33 WYL AT
Hi3E QAT ole} o] i o]-f= thxre] thdo]l A W
Ae] A= WA ] HA o] FI|EAIAH (EMR)
ol FEEFgAE AN L2 Y F Fekxy § 2 o]
TE5E0] ot At 127 ¢ghar, B Aol 7|
e =2 73S ATl Hgsle] &3 v|ws}r o &
sl Ao g Hgly] wfjEo|t) BE 4= Kim, Park3d} Park
(2012) 9] 75 Ed|= Aktel e, AFT 3.58+0.57°]
Q3 2T 3.0410.67¢1 2H X & &3 37|15 &S
AxrAl ol £91819S v A3=7]%E 0.92 large effect size
£ UERISITt. ololl frolaeE a=05, AR 80 A o, &
774 oM T 2590] A= ERAT ool &7 TRl &2t
% 20%5 Egrsto] 7] Ak 232 301 o)do] Eojof
g 702 Ba g xTelle 19 S 1At 319E,
18)oll= 07119] -8R 381 9] 2taAks Bkt &
5 EHZ—TLOHH AR A} g-81A] e 5tgo] ©Ehst AL,
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1) B737 dutd 54
tdAtel Sz A, 4%, EEH, sk,

AT % 2R, 498 24k

2) L A FFE A, 97 FoFe -5
I YJEHE A4 Hsaio 5(2010)0] EFF% 5
I SR AANSAET 2 AR, =7E T,
‘et 27119] BH¢1 e 20% 0|t Y = Akt
Al sghe 42 F HA-9 A A S A AL ZFE AR
sttt ZF ek ‘gt ‘opurt o] o Fo g Ay
o], A A% 14, Q7RI B 035 Fofate] F 20371
A 57 st A7t 2575 AL EGES] AN
o2 ujgitt, B AFdxe HaBAES ol8st
Hsaio $(2010)¢] 37204 Cronbach’s a =749, & A
TolX] A ZE= KR-202 6101 0.1 BAZ Q] A ool A
= A% A7} .60 o do]H ARS8 gksl = 2 (Tabachnick
& Fidell, 2001) 28753 20 & st e 7
sh7] YAl E oL okl tigh x| Ao &8-g e AF
A& o]&-ste] Sa| APAlo] SFEH A 2REa ol A dvht
SAIsh=A] e A 47, ‘S 34, ‘B 24, g
E3h 15 9] 44 Ax2 oA SHIIES 3h9I), 14 Al
= P E TR v HaBAs 285ideH, =3
AE|E & Cronbach’s a =922 VERJT]
upAeko 2 7} 2| ALEE e tgh Aol e} el 1=
<= Foko| oA dole} A olstar, it ¥ HE RS 285k
t}. Simonsen 5-(2011) ATrollx] Agoiiie} galde] At
0|5 FoFQ 7ol S o R Aog S do = A8t
, 2 AFolMe S-S AL (e S, g4 A
7395 34, AR 2 B HEEA, vl
Aol dAgle] 24, AL w2 o2
F-ofsto] 174 elA 37 2] & 713t

oL

Lo

=
-1

3) FEEEE AR

OFETEIR] AR ol THTALES] FEE HEo R &
k=t glo] Lt F41S sheAlE AR Aes 2
AToME= O'Cornnell 5(2007) o] 7|3t 1428} 2] 7=
A 21e] 591 sholl M- W osto] SAT s T3 o
=79 A T, B, “FofatA ¢4 0] 34 Ax=
ZAt=S T ol B ofwz} ‘gt £
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‘Zpalo] gt} So 7 Fo] 9lo] Likert scale® -3H3 = Q)
= A ofw]el ‘ot = uprgitt. watk gl Rl KE Tk
g H910] vhg-5 o]Fojujo] B} W 42 §17] $Ial

RS 508 tgstete] kg 23 A ¢r} 14, ‘O
2 gt 24, ‘wgolck 33, ‘2 4%, wig- 2%t 5

9] 57 Likert scale 2 Z33}5itt 7] A= eE 83
o|QaL, B o)A €] Cronbach's o =85},

4) FRIETZ 2T

F3A2 7hEAle] BARIARTRES 23] deiA
= BARAR A8 o57|@r A e -t
(Korea Health Industry Development Institute, 2010) 119
7N 5 F FEART AL B 4 - Bz ©=7(Cho,
2012) F Fofoll Bk 9 S o83ttt ZAzte] &l tf
3 ‘8] 22 A) et 14, ‘1A ekt 24, ‘Bl 3%,
‘T 44, ‘Wil 280} s 9] 54 Likert scale g &3}
Rom, A7t 2555 SRR Fo] F o] FoA=
Ao 2 §A5}gict. Cho (2012)9] 7-ollr] 2] A1E] =& Cron-
bach’s a=910]Q11L, & AFefA= 810]9dct.

5) &4 IEE

ojF Aol &g A9 ZAbsl7| fl8liAlE= Ngu-
yen, Attkison3} Stegner (1983)7} 74t T2 13 wi=e
24 =9l Client Satisfaction Questionnaire8 (CSQ-8) 5
£ A7l At 379 B3-S o] 83t ‘o] ofE Aol
2 o] AellA| A wksit}, ‘o] ojZelAlo| S oFEgF
Alxtel] Tgo] HJrt, ‘WA o 2 1= o] ojZ A o]
R} o 3Eako 7 5 Likert scale® S43}1laL, A4

T =
]ﬂ"iv‘—l—e

7t 225 S 559Ut Kim, Park 7 Park

(2012) AFollA1 Y] AlZ] = Cronbach's o = 860|¢aL, & 4
Tl 94}

4, X2

ATl A ol gk AR tz2ate] 9ol B YA
HA| 2R 758 o8 AFE ARt 22T oS 7]
ol ALg3Hd WA 0 2 ARSE RS, ATl /e &
HlE Z ojF Aol S8R 3ttt &, tixwre] 4
Folls M slgs 4L F T FAE sk
W8-S AT T 4 /e 2R E AHE A E R A7
ZAFE AT &AL, FA7ITR 2012 119 2295



|3t ADE = {2 2|70 89 HE H gt

El 12¢ 2047MA 9tk A@ate] 7390l e sghe
2 F FAE i
AQAE 2R, R E A7 AdAE dide s 2
ol Al 870¢] A0 = vrro] dA7Atet B aTdo]
2 E-8HPHE Aetal olEeAlold s kel AvtE £
of| TR M=% 51 Girt. A7Rto] B ojZ Aol &8 o)
gk AL 1919 20~25% A8 EQlon, ofF Ao e
G822 BT 7Q1e] APRAR]] 2 xtof| ofs)jA] o] Fo A 3L 3HF
o= o] ¥ &go] 7lsdl g wH-E ofE Aol S A8
g A7 (Kim et al,, 2012)¢} 22 4575 283500t o1&¢]
Aolxde] Eg-of sl F7ELS2 gl ot ool A7H <
A= ¢dgto] 7158 E = SNS (Social Network Service) S &4
o] FaL A8 AAAE T v ekt A nhzl §
oFE ZIL A HFAE it
olZgAlo] o] AxFHL 1L HHE] o olx oFE

Alxre] 7Fsstn g A &89 ¢ i, T s AL
73914 21 o] xlE ER R 3 I WA= 13
oo ofE Aol &8o] 7Fsd AR Hlt} o tf
73R ol A 14 13] o] o] AM8-& AL} L 45 F A3l
A2 WS AEAET s AWttt SA 717 3 o
222 AHSAAS 7R 3719 o= vro] 747} TRk,
SRk, 3k RS AFekdaL, A7 SAlll 13 % o] 614
F S AR G R EREJ U AR S AR o A
toll 3-8t e 78-¢- 2vhedS Alaatoilnt. AP AR
9149 745 E 29 497HA] 4530 FAE AE

= s} o] F k3 ALE 2] ojZEjAlol A
HEAEE WSS vR e g Frtstietl SA7IRE
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5. AI2EN

ZAE A2 = SPSS/WIN 18.0 X2 138 o] 83}o] 5]
FE(a) 0.05004 G&5AA 519, 0|2 QIgh #uig 4=
322 oslr] Y8l o = 22 o] AlAsEIL

D) e Ak 54
7NEBAZ, T Aok 2F AL 524 AL x -test, Fisher
exact test == t-testE AAIgFG o, AFHTES] H9- 3

35S -8-sho] vlarst it

2) TA F 2t TEZ ARAE A

paired t-testZ o]g-3ko] ¥l watgaL, HE 7HAS ARG}
7] SJEiMe Aeaa )zt AFE-A4=0] xjolE T3}
independent t-test= ¥] L8} it}

1. 10 ?edE BRI oS2A01M Y

B A2 913 DEFA 0L E oS Ao 0] 75
5, A7, N, ko] 4glol wek o] Fol - b

oA 483tk

A
okl 913 2ntE £ ojE A0S Tl $13)
A o] 8AREA B 84 24E A ol 8RS

iAW) Rkl 22O 2t o
2~

g

[

e

)

tlo

T

olZ e llolae] TEAUE AR ATo] B9 kg
SAPEA Aol B o] ke oo Fra] 218 Eo] A7)
ukAlg B, QhERol= F]uk 172, 108 7]k 1450] 7]
o] Qiglon} 1 TAdo] Z3H s}, el A4 o]
7] ser, /sl i stiehe vz oxg, 21
7 A 5 olatel TahE olEaAlol o] 6ol At
o] QLT ZHEAME-0 B Ak AL fEE Ho] 7Fsa
91 1706l =ghElo] wjEo] ozt go] = Ao vehsil,

2) AARA

AAlE FA F AR FARENE, A DAl oF
Aol AAAH A 7 o g 'EE
(template)& AFSFAL, F HA TAoA 2zt &Sl H=e
Sol7ke Ak, A H| Ugt ¥ 2 EF 9
=5 7strk(Figure 1), A GAIQ] )IE81 abdA| oA
= A G FolXl AHE E R FEEFAE AN 2
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Akt oF Fro] Y82 1= B AFtolx] A%
FoE- 67}A](insulin, dopamine, dobutamine, hepa-
rin, potassium chloride, warfarin) ] ARg-#| 3 o] 3+ 1.
E A5, Y A] 471A] (epinephrine, CaCl, fentanyl,
calcium gluconate)ol] tgk oF = B} ool T2 EF
NS 3l 35 gAldAPoR 2 AFeas A=t
WP R g2 e el thgh AR} kA F5 st
th(Figure 1),

T ¥R DAllAE ESFAEARNS % AR
S Eof| vt et ‘AL SR o] oF o F|Pshe
Bl =5 sastoict, AlxkaAle] 739 ‘debARY, ‘Yt

=, FUY, FASE o vhsh 2Aztel 42 pasieien)

—;~[ ]7—-)
]
]
]
]

o FUSE S wh AN 5 Q=S A ANFH
e}
H
[e)

Rl o

o ff
o &

High alert drug

Main

]

[ Tablet dosage
calculation

— [ Simple drop rate —
L [ Fluid dosage
calculation

[ Advanced drop rate

Insulin

Drug information

Dopamine

Dobutamine

[
- |
[
[

[ Potassium chloride

[ Program information

Warfarin

]
]
]
Heparin ]
]
]
]

Application
information

[ E-mail address of ]

developer etc.

[ Insulin

A
RS

AEo s S o] 7hedsles 7} el WA= A )
wegint. g S0, deFUE=Y] B9 A S5FHmL)
I 2 AR (gtt/mL) S #8 Fholl FUARIE, min)& e
o}F0] Hzo] 97} ‘gtt/min' 0 B A HEE
< TAJskSI), gk o] vzt LR JEE 9= 1,000
< FahaL, FYAREY] @97 ARMNn) Q1 B9-oll= 6022
wrolFar, §a ARk @97t RS L' hr' 9l A9
1,000/605 #Hst=S 738t 3irt. o9 2 W o & w97}
¢! mg¥ meg, unit = Akl 7FssleE {9

AE B 7P girt. 8 Kol ohigt dehd]-8-34 oF
AR gt FR=E 7dslr] Heire 2 olZeAlold !
ol T3+ =0 i3k AHE KIMS (Korea Index of Me-
dical Specialties) 2k 0 2 HE] Mg F Aoy Lo oF

]7

Insulin specified
Fluid dosage calculation

Insulin specified
Advanced drop rate

]7

[ Dopamine

Dopamine specified
Fluid dosage calculation

Dopamine specified
Advanced drop rate

[ Dobutamine

]7

Dobutamine specified
Fluid dosage calculation

Dobutamine specified
Advanced drop rate

]7

[ Heparin

Heparin specified
Fluid dosage calculation

Heparin specified
Advanced drop rate

[ Potassium chloride ]7

Potassium chloride specified
Fluid dosage calculation

Potassium chloride specified
Advanced drop rate

(e )

Warrtarin specitied
Tablet dosage calculation

Figure 1. Templates of developed application.
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|3t ADE = {2 2|70 89 HE H gt

A 255 ofrL ST g Bl A8, FoH8F, oL 9
87 5= AL, =] A8, F2E, T AR 571
AL 52 2ok RSl rt. thi-Ee] Al 4 oj& Aol
o] Az ol tol 2= AR 4= a1, ARl X = AT
ufel AelES sleg & ojEelol s AlTs st
A== 3 iet. &l thet ¢ 22 g9 oS v
¥, ‘dopamine’¢] 74 ‘FUEF & A d¥Eke B¢ &
< A FU8Fo] AL AR ARl 2 meg/
min/kg oJ3}e] 739 ‘ol H2oko| Q) Bk dEE T,
Zg7d21e] o912l 5 meg/min/kg o134 73 O
A7karEhs FRAo] Tt oluf, ‘o & 2 A& 15}
o] % 3kate] A 9]2l 50 meg/min/kgS 2 H= 739
Fo|l Fg7F olghs Gl I, FF APt ofeta $&
P& 79wt o Fg7F olghs dito] =uE A
t}. o]e} o] wQlstHe] T IL9IFoHR o ST =R oF
E0 &7 Atk Aol AagFoldt I8l
LGS FEF Ao, FoRHe SUshs dl¢lM
HAEE AS e ARG SR A
== 3ict. ool digh AR o AR v S A] Belo
7Fsstes g Hlo] Aol Aefskint.

'10 1l
o
Ey

E Mg o

—_

3) et

7hke 2utE E ojE A o) 7 Al ol o =lstlom,
A28 3l el 182 MAC (OSX 2ho]l) 2-gAlA] 7ol
Al xcode 4.5 9} ios 6.1 SDKE o]-g-3}o] 7|s} et o9}
2ol e A& AR (et R gAY ol st
g, 758 BERE F SN2, oF A8, ) A9) o)
ele 570 sh) (L FFE, LoPANL, BEF AL, F
P&, TUEE)S, oF R = 6712] 3H¢] H(insulin,
dopamine, dobutamine, heparin, potassium chloride,
warfarin), §§ AR oM+ 2719 519 Ri(Z2 2 AKX, o
AEhog A, 53] wigle] ‘1 jgekE §log Sof
2 735 2709 ] 'I(FU8E, FUER) o= 740 Hol
Z}z}e] ofEof gh= dto] A FE %S 3 irk(Figure 2). &
717 1071 E0] 2

4) F71EA

e ojZAlol S Hrksty] AAsliMe dErt H7t
£ sttt § Al EF} ZRAoF k= 8 (Tsai & Chai,
2005)Q1 ARl =7, the 2 =9} SPHASEE, 24,
A4, shHgre] Ulgoll disl] S-S 2dste] 2] AF

=
=

7k ADGLE F2H5AL19), 2458} 3 19) 02 sholE
7¥alA kit 2k E-apol] tial 53 Likert H=of] whg-at
3 A T 41282 Do) 1004S 71E0 = Y& v 824

A ool BrgAdel 4 EU.
2. 1 Ptz FARQIZ ADIE Z o|S2[A 08| &t

1) Q7oA dvby B4 2 544 A%

B AT W A oF 26.53M 2 AP 27.12
Al, EEL 25 77412 S8 (=1.77, p=.083), L5}
A= 7]&o] SH(8.5%), Fl&o] 5478(91.5%) )AL, w57
T E Aurd S AR 527(88.1%) oH, W
M9 F I EL 3dS IR A9 35(59.3%),
34 osh= 247(40.7%) 0.2 UERITE A9eM = AP
2] 93 9%¢2} 2] 96.2%7F URIEEAR] Ao 2 vEht
F ool AR EAE 7S & ATt

B AT A=Y o AEgE gk A2 APl
0.08%, tlz=a-0] 0.74 0.2 tjz=to] fr2J8iAl A3 57}
=2 A0 7 YETtH=2.30, p=.025). %A S35 2|29
o3t A3 A3to] 2,637 0] dlzto] 2,804 22 o

ORF Eovt AR o2 E TS ATH=1.05, p=
297). 71 vhe] W)l Foke] ok (1=1.97, p=.054), %F
E=3eld thet Bl =(1=-0.23, p=.817), T okd &5
(t=1.55, p=.127)9llX& F & 2ol #-2)@ 2ol7} floich
(Table 1).

2) 7Wd A%
B 972 7P A= Table 291 2t

1) 7M1

AT B9 FA A 0.68% 0ol AT =l thgh A
24571 SA F 0.9 0= F7FEAAL(=0.55, p=.584),
=2 9ol 0.74% 1A 0.75% 2.2 57 (1=0.60,
P=.555) F T BT FA| A, Fol| frefgh zbol= ¢lgle =
g 5 o 7] o] Wsloll= 2ot gl Ao veht
(t=-.03, p=973) 7F3 12 7|4 =3t

(2) 71 2

A2 gt FaddelMeE APee FA A 2.63-0A
FA T 296702 frolg S B YaL(t=3.51, p=.001),
2T SA A 280NN FA F 2.97H 02 A+
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Figure 2. Example of developed smartphone-based Precise Drug Dosage Calculation Application.

AE ok t=127, p=218) SAH R Fol3t Wisl= o}
d Zlo 2 yepdtt, 2eu T 2o AR-ARE o] Aol W
gloll= ztol7t e A= YR (1=0.97, p=.334) 7143 2
= 712 =900t

(3) 74 3
Foko] oAl AFtoll A FA A 2,168 oA 2252
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2(t=1.58, p=.125), &7 GA FA 7 2334 23930 =
FER o BAH R Fofdt Mzl ol om(t=1.29,
p=.210), F T 7t 2] Wstell= 2ol7t §lojA (=027,
p=.785) 71 32 712 =]t

4) 713 4
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Table 1. Homogeneity Test of Study Variables at the Baseline (N=59)
Total Exp. (n=33) Cont, (n=20)
Variables (No. of items) Variables = 0. 0 o x> ort (p)
n (%) or M*SD n (%) or M*tSD n (%) or M*+SD
Age (year) 23~25 28 (47.5) 13 (39.4) 15 (46.4) 1.95 (.196)
>26 31(52.5) 20 (60.0) 11 (64.5)
M=£SD 26,53£3.16 27.12%3.74 25.77£2.05 1.77 (.083)
Marital status Married 5(8.5) 30.1) 2(7.7) 0.04 (1.000)
Single 54 (91.5) 30 (90.9) 24 (92.3)
Education College 7 (11.9) 3.1 4 (15.4) 0.55 (.688)
Bachelor 52 (88.1) 30 (90.9) 22(84.6)
Total nursing <3 24 (40.7) 14 (42.4) 10 (38.5) 0.10 (.795)
experience (year) >3 35 (59.3) 19 (57.6) 16 (61.5)
M=£SD (month) 44.10%28.78 48.15%35.76 38.94+15.35 1.33 (.190)
Position ' Charge nurse 3.1 2(6.1) 1(3.8) 0.15 (1.000)
Staff nurse 56 (94.9) 31 (93.9) 25(96.2)
Knowledge of high alert medication (20) 0.71£0.11 0.68%0.10 0.74%0.10 2.30 (.025)
Certainty of knowledge (20) 2.71£0.61 2.63£0.52 2.80+0.71 1.05 (.297)
Stability of medication administration (20) 0.91+0.63 0.77%£0.56 1.09£0.69 1.97 (.054)
Confidence for single checking medication (14) 3331051 3341055 3.31+0.44 -0.23 (.817)
Medication safety activities (9) 4.20£0.42 413%+0.43 4.29+0.38 1.55 (.127)
Exp.=experimental group; Cont.=control group.
" Fisher's exact test.
oA 3.395 2 2(1=0.60, p=.552), =T JA 33144 0.95% o]t
3.3774 02 0 (1=0.58, p=.570) F = 7+e] A5
9] Wighell= Apol7h §lol(t=-.08, p=.938) 7Md 4= 717t = 0

At

(5) 71 5

Fokobazt 5 32 AP TFoME 4,130 4.23 02
(t=1.43, p=.163) FPF=IL, ol A= 4.207 oA 4.24
Ao 2(t=-0.63, p=.535) ZAHN o F F 7] A= Wz}
ol zhol7} glol(t=1.41, p=.164) BF SAH o2 f-2Js}
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nen, & Leino-Kilpi, 2011). 2t FoFe) 9 & 5= 7H3 A}l
Al 2L AAokEol gk o] 24 - AFA AAAlE Rk ozt
Forglol A| oA AR S =8 S I FEANEA
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Table 2. Changes of Study Variables between Pre-post Stages in Each Group

Exp. (n=33) Cont. (n=26) Difference of Post-Pre
Variables Pre Post t (p) Pre Post t(p) Exp. Cont, t (p)
M=®SD M=SD M=*SD M=SD M=*=SD M=SD
Knowledge of high alert  0.68+0.10 0.69+0.12 055 0.74+0.10 0.75£0.09 0060 001+0.11 0.01£0.10 -0.03
medication (.584) (.555) (.973)
Certainty of 2631052 2961047 351 280+071 297+£064 127 0.32+0.53 0.17£0.68 097
knowledge (.001) (.218) (.334)
Stability of medication 216+0.25 225%028 158 2337027 239+026 129 0.09+031 0.07£026 027
administration (.125) (.210) (.785)
Confidence for single 3341055 3391054 060 331+044 3371042 058 0.04+041 005+046 -0.08
checking medication (.552) (.570) (.938)
Medication safety 413+043 423+043 143 429+038 424+045 -063 010+039 -005+042 140
activities (.163) (.535) (.164)
Number of daily use 7.77£5.90
Frequency of use 28.29+20.84
Program satisfaction 3.00+0.95

Exp.=experimental group; Cont.=control group.

o 2 sk fmshAls RN F T 1) WalME o] P& B85) TTcH nek HobH Ao Wl
Fogeh, thdAE S ANESE BRRAIS6SNS 3 FOReRe] AR FHE BRATAM Brady etal,

B2 B4 A7 (Hsaio et al,, 2010)HTHs & £50  2009) 2AZHL] 2218 A9Jgh 7elSHe] golo g Fof

7Aoo} Fofol theh A== dES A2 1t 3lof,
A

ok 8ele] A5 s}y Y13 ofE Aol e] Sgo

Fahe FBAA X5 FE ANFES HEsh o)

7

i

2, A AgdEE AF ARSlaL S5 =2 fAE Wi
s

A

th el £k $sixE Z1AHS]] A 2)o] Fastar
(Sulosaari et al., 2011), 52FQ 72| 99l FoM = KAk
oY ot B5Eeh 2|2 o] Al lo] B2 (Winter-
stein et al,, 2004) A 2]9] g Fet T 7P| 7Ha
Z 713kt sl & ojZ Aol Uig 5 ok AR
M= I HPkE thek kel A 2lo] X e o] 9lo] o F
glA o] 2] Ego] F7)4 w-H-0] Fo| o] AphA AFA 0
2 oRZo gk 3hero| 7hsst ol Bk, A4l vzt
7} QL. 1 ol 94, Tk s ALE 0] A S ekEo] Fof A
71 oAl Azl Fato] S AHE Fio]al Tk
T AGAl AlxkL Bdate] Wol whAet R 2 (Wright, 2007), ¢
7oA AR A Ax =R ol Z[thehs o] oFE-gg Al &
gk Zlo]ojA] &gofl 9lo] Akt AEE Fatol A=Y
izl Ao = 58l & 4 ok, Wk ohu2} oF AR} 67}

20| S IAA Tk IS FINAE AR
713k et HAIEE, Aol A2 of gk A3 frofgt
2712 B3 o A ellx= skl Qigih. ebgAdo] A4
Aol Mol 7502 dojzl gho|m g, o ghe] dHaldo]
Eobd 74 Pt YolA|aL Aghe] FadAo] wobd
784 23 A7t EolAA A ol Wst I
75730l ATk, o5 £ ATl A 2LEatellA tidArEe] 4
&) vl E=UE M3t QBAIA Eobd, 90% ofde] g
23S 7HAH 90% o)V & AEES 7HAE Sl A2 o
AA 154 FAE T3l FFE 7 J 2B (Bruttomesso
et al,, 2000) o}Ee|7Al0]2] &go] dF2] FAt Ho 4
o] gado] Fobd ks Ado] it v, o G
o] g2Ado] olHTHA o] B ojZE|Alo|AS E8sh=t]
o] oF AH Bk Alal B4 Ftol S E| o] glo] K}

Aol B o] i FORPAEI LBORR Tk A Ae] Pellis 7lelakA] Bt g ol e S gl
Hapgol mgol RHNES 5ol 9, BAZHAFHY  th. Bruttomesso 5(2009)0] k2w, 3440] Fou} ¢
7] uheo] Aol FEste] ANFAN B30l A FHS vl Aol ARre] Aol ufe} chyat Feh= wslaht
Fed R AT S Yone FF /MG SE 1 olds SRE AN0R Yoglg sPsAle] Foma ¥ of
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EejAlo| o] A AT 4R Kok AdgelA et
AR DA RS Fgahal Qlokes AARte 2 2alo] 2|4
< FAletar, ashE Aol tigk ZEE AR Folx
< 78S MiAE < gldeh. A8A 02 Ao FaAgo]
v FokA8-o] QP Aol oAM= 7 & 7He] o] WSt
© AR SR Fo3t Alol7t ISt o] AE VA
A YA 2EL o] gt th Al E2] Agto] FaL, 4=t
B-5-0] A wf) &-go] 531 a7 olgl= H(de Vries et al,,
2013) ] Hitho] & wll, &-8-5h= Alehol whe} S dAbag Al
A =Rl g gt detd ¢ 9lo e AR e Ego] &
3| SARREH Fo] F YIS IHA R HofFE Zlo]
2} sHAtt. ojeba] & ojZ A o) do] T tidAlE Al B
o} gtagk Al E FaL Al=w ol thig A S Folof T Al
AFst ik,

Fohf-8-9] o]F Sl FobA g A 279 9EE =9
RS SAANAFE= Ao g delA] 3lol(Hodgkinson,
Koch, Nay, & Nichols, 2006) 2 252t gAatollA FH ==
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7 O 7B 7 QAL AR AR wfliel Bl 3157
= 3gtt(Jarman, Jacobs, & Zielinski, 2002), 53], -$-2]
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