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Abstract

In Taiwan, 23% of medical errors come from medication
error, however, pharmacists are barely possible to prevent
or correct these errors at present. To reduce them, we con-
structed a computerized drug deliver cart with a drug
information system plus drug image and a Web-based
intravenous drug incompatibility system to assist first-line
care workers practicing medication monitoring such as
adverse drug reactions (ADR), educating patients correct
medication usage, and reducing medication errors which
are preventable. Both of these two systems are passive sys-
tems, and we think that maybe we could increase the
frequency of using these systems by fixing them become
more active, increases the rate of systems usage, and raise
the pharmaco-vigilance of care worker in Taiwan.
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Introduction

Medication error is one important kind of medical errors.
In America, at least 4,000 patients died due to medication
errors every year, furthermore, 42% of medication errors
were caused from anthropogenic source. Same as
America, a study made in Japan shows that 16% of care
workers had ever administrated drug to wrong patients, as
aresult, many computerized assistive system are provided,
but few of medication administrating.

In Taiwan, especially for hospitalized patients, adminis-
trating and monitoring of medication are often executed by
nurses. Care workers use paper-based drug administration
records and IV solution administration records to insure if
medications fit to physician’s order sheets or not, which is
a complicated but an important job. And the truth is, the
currency of medication errors for inpatients is approaching
2%, which is very serious. To reduce this kind of error, we
designed a computerized drug deliver cart combined with
drug information system which could help checking these
looks of drug, and let it be much easier for nurses to iden-
tify if adverse drug events occurred.
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Another important issue for care workers in Taiwan is lan-
guage problem, lots of medical and drug information were
written in English, whereas information written in tradi-
tional Chinese form will be much easier for nurses to
comprehend, therefore, to build a traditional Chinese-
based drug information system seems to be a requisite.

Last but not the least, intravenous drug incompatibility is
an important drug information for care workers in medica-
tion administrating, especially when dispensing
intravenous mixture, therefore , we constructed an intrave-
nous drug incompatibility system which would provide
nurses an easy way to check when mixing different intra-
venous medicines, it could also reduce the working load of
pharmacists.

Materials and methods

In our study, we designed three assisting systems to reach
our goal to reduce medication errors caused by care work-
ers, figure 1 shows these three structures of our system.
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Figure 1 - Flowchart of computerized drug deliver cart

The first part is a drug deliver assisting system with RFID
and bar-code devices which could help care workers prac-
ticing such as three-read five-right checks. The second part
is to construct a drug information system with drug image
for care workers. To build an easy-to-use drug information
system for care workers in Taiwan, drug information have
to be written in Chinese form, drug images is also added,
moreover, we use bar-code and RFID query interface.
Automatic update process is a necessity for our system,
once a hospital changed their brand of a medicine, our sys-
tem could respond immediately. Language translating is
never an easy job, especially when it’s in medical spe-
cialty, to find the way out, we cooperated with MIMS poc,
MIMS poc have a complete drug information database
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written in mandarin, it could also provide us accessible up-
to-date drug information, and images of Taiwan’s currently
used medicines.

The last part is to construct an intravenous drug incompat-
ibility system, in this system, we use key-in from touch
panel instead of RFID or bar-code devices as input, care
workers will choose two to three medicines’ generic name
by their fingers to check if intravenous incompatibility
occurred, then the system will show four kinds of results to
present if there is any problem adding them together.

Results

Figure 2 shows the prototype of our computerized drug
deliver cart we’d constructed and the information display
result of our drug information system with drug image.
Ten kinds of drug related issues are chosen to provide care
workers adequate drug information, they include brand
name, generic name, usage, package, contraindication,
precaution, side effects, drug interactions and drug image.
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Figure 2 - The prototype of our computerized drug deliver
cart and a Chinese translated drug information chart with
drug image

Another function of our drug information system is MIMS
poc SDK, combined with EMR information, four kinds of
Alerts are provided, drug alert could find if any drug pre-
scribed conflict with another, health alert also finds if any
disease is contraindicated with those drug prescribed,
allergy alert finds drug allergic problems, duplicate alert
warns users when any medication is duplicate ordered.
Figure 3 shows the drug decision support module.
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Figure 3 - The drug decision support module, based on
patients’ information in EMRs, this module could find
preventable medication errors

The Web-based intravenous drug incompatibility system
could also assist care workers dispensing intravenous mix-
ture, they could simply find the answer by choosing drug’s
name through touch screen to check if incompatibility
occurred. Since draw-down lists are not suitable when
using on touch screen, we designed another kind of drug
list to make it easier to choose form. Four kinds of answers
would be displayed as the result, they are compatible,
incompatible, variable results and no result. Nurses could
then check the details of the result displayed which is writ-
ten in traditional Chinese form. This system could also
reduce the work burden of clinical pharmacists in Taiwan.
Figure 4 shows the drug list we designed and the result of
this system.
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Figure 4 - The drug list of intravenous drug
incompatibility system designed for touch panel (left side),
larger items could make it much easier to choose by
fingers, on the right side is the result displayed of the
system, four different icons represent different results

Discussion

The main purpose of our study is to promote patient safety
by reducing medication errors caused from care workers,
however, nurses in Taiwan seems too busy that the rate of
using of our system were lower than our expectation. A
key question is that shall we make our system acts from
passive to active? Will this

action raise the rate of using, help reducing medication
errors or actually nurses would be even bothered? In the
other sub-project, they used active way instead of passive
one’s, somehow nurses think it’s too clumsy. To find the
threshold that would both reduce medication errors and
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with good usability would be an interesting part that we
might study in the future.

Another issue is some of workers in the field of medical
informatics seem lack of clinical experiences, in this situa-
tion the program designed might have low usability, to
avoid trapping in the plight, maybe we have to spend more
time communicating and observing. The most efficient
way is to stay in a unit where we’re going to cooperate for
a period of time. After increasing the real experience, the
design should be far more functional.

Conclusion

Care workers in Taiwan are medication administrators
who play important roles in adverse drug reaction (ADR)
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reports. The adequate and easy-to-get drug information
provided to nurses could raise their pharmaco-vigilance.
Further more, it improves patient safety. Intravenous drug
incompatibility system would also provide nurses an easy
way to check when dispensing intravenous drug mixture,
and reduce avoidable errors. Both of our programs exists
as passive systems, we wonder that if they change to be
more active, would the using rate raises or falls. It seems
that we need to know clearly from their work and with our
own experience, the design of assisting systems would be
more acceptable.



"0°0°Y uemie] ‘1edie] ‘Ausienun Buiy-buea feuonep ‘buriesuibus [eajpewolg JO sinpsul q
00y ueme] ‘ledie] ‘Aysioniun [2aIpsyy En\ﬂ_amocmgok:\ \moﬁmgﬁ 40 ﬁ.ﬁ &m:bmgm ¥

i HENE f w

:1. .............. .._..

m:ﬂw o-_oo>> m:mq.__._ _m._ m:::o Bun mo:m._im._
L._. 3

nw wi _ﬁ oM:

+..

_..._..._ _.:.u.

._.mii_u T ___..: _ﬂ._... e n. : Mn i . __._._._...._ .
L uemeLus: ._o_f__-.x.;.,; o
_mm___co_ﬂ_ﬁm.__E oju| uoiedIpaN: -

inosdwihye




il )
FITTTIL 2
. : .___
LN L _._:nu. Ribry et = o S B L
oy | Y T E Er LT n_"...u.u:..:._..u.

o
1._._

" [ ) lu—,..{_:-ﬂu_“f-w ..-ﬂ-, = -_ « "1_ -— . ; ) i
....Im_um“. P TRE T R = YL | L L ke s i ; _Iq.._._l...

| ﬁhﬁ..o_va Jo
o L

. . . . . .
o ramiiins R d anninan Fiviannan S ornaninia
. . . . .




SOUIDIPaW SNOUSABIUI JUSJaYIP Xiw 0} Jodoid s My v_omco Calin: £54

Eﬁw\»m \c.____nEmnEouc_, m:

TR g
L L L L



BIP3 SSIUISNY pajiun

dNO

. r

(LS RIS S

ST
R

g e
L L L L



ues ysea |

s)sioewleyd
Ag pasuadsip uonesipaw sjuaned YA
:s1ameuq bnug

L
m_ suoneolpaw
Wcm.m#cw_umm_mc_b;cm_u_ sasinu djeH

. ....mmu_>mv apo) leg aiy

i .u

o;_ 0) Emon_xmv_.ho Umwuwc_
. 1u8aJ9s Yono ._.




o Y SR E Fr e e o R AR« &
[EEEEE B e SR « SRS My B iHE S Eo®E

o TEERFARIAEL

FEFILH sUZUNSD o B RS RS OISR 2 iy we T 30 B o | £UEE
BUEUNeD « Brvcps B EEEaE TR HERAH (Jojowoydisd) F
IEE e o B2 E « 28 « a2k - Sy - =Y - &

HE : 44 o HAHERBRTECHRE TR e LT E

A « HHE R EE
o B EE o Sl IR HE B I o S B [ E

Em_h_.. EEE « ch LEE LS suizuneD « FEE B E) e gitias
|pyaa o S B0 HH () T chEEg R
CLALIHMG T 0Z L (SEIHN] W
o@_s@mq_zzjeom__wq_:zzvJErﬁéme;m%m@mu

o SRR EIE | SPEMERRE o (T
ZCTHAIEW BRGNS o EHEIRIEMNG  (EL0E)
FCrE cx—x—  EEEOe - HiH SR

X (M) MEQNE . EPTYIEN Y
o WHEEE
LHTNEE - S | FETIEE . RIS . FETES

IDHIP BuIZIRSD)
L

ERfemE e
i ER SR

FHahE

"auIoIpawl
siy} Jo Aem Buisn |eloads Aue s| a1ay) Jl MOYS O |
:abesn

asoubelp sjuaned sy} 0} S}y Bnip 8y} Jl MOYS O]
w@ﬁﬁ :suolnesipuj

L6 uonewJoyul bnuqg oiseg
B :oweu o119uaby aweu pueig

"J.._m....“1 L|.||l.._<,...‘l.-._.1 T
11 1 YT )}

bk

T,

E &



paJapJo a1edlidnp si uonesipaw Aue usym SIasn UIBp\ A
‘J8ly 8jeoldng .

swajgo.d o1bJs|je Bnup pulj 0| A
pa)y ABJa|| A

paquosaid Bnip asoy} yym pajedipulesjuod si aseasip Aue Ji puly 0] 4
WY YjeoH 4

Jayjoue ypm 1o14uod paquosaid Bnip Aue i puiy o] 4

Ha|y Bbnug A

uoljewoju] Buiuaepp

usly aeoldng| | Ha)y ABJa| |y Aiojsiy ABusjje pooj pue bnug

; Aioysiy uoneoips|y

suondiosaid
MAas a4ed jo juiod SNIN

N

>

Moy BnuQ

p1029Y |edIpdA 21U04}I9]|T |

h’L’h—’L’

m_:_uo_>_ toqa:w co_m_wmw_ 9:

-



[IXOW/ c____o>on<

widoylawid |
. .-Mu widsay
T e
E:Q{%M Buigliosald
to_< m...mo__m_sn_/

RRE N IL-

givaseas? mgmrran® tsraes e’ 1w



MOUS P|NOM
S)|nsaJ JO spuly Jno4

el ‘2JNsul O}
. |Ssisioewueyd ynsuo)
| :isjnsaui 9|qeliep

Jaylabo) pappe
p|No2 sbnup om |
:9|qiedwo)n

Sl R

e m o ma

S mammaman THEAa
R
Cimimmamnn

=
i, =

s EE T
s EmmmmamE

wil

n

| 1q!
. u _. . . i, >
" - E n : o3 -zE() 0 EEs T - Basn s, BEOSE -me 5 - 0 O omma D] 3800

Slpd & wx B

{IIIIIIIIIIII..J

synsay Aunaneduio’) oy = sjanedwo’ = synsay s|qeusp = «  ajqnedwosul =
I 3 9 b

] —_— | —_— | _— | —_— | ] 1
OE_EMHMSQ wnipos ulledsHy
II -
z A X[ m ][] A n] 1 s ¥ [o [ 4 o] N | E
|
n ] N r 1 H 9 4 3 a &) g v =l R |

[ B :
L EE | [w Eygae 't B 3 E
T Ha auiqeiejAp| T 7 F ." | E ok F 9

wlan | winjpog uuedsy

waysAg Ayjignedwosu] Bnig snouaaesyu|

#w a0 0 eEEw P« mEEH 4, BReE cmR 5 G @9 qﬁ_m_ ~Dl| 31800
=u 3[4 ey = iE @

)
i
LE

)

i b e | D < \ @ =3 wmpmﬁh\ﬁﬁ Mw.O\ @ @ @ o - MIHo 2jenue] |oueydioyng ugjnsng
“1* 1 g el OEHT @agusg Oy G QX
b 1esealdng apluegjawng

121013 38U 14050191 - dHsY. E [GECEDIC LT 8pLIO|Y201pA]

ajejng upAwoslg uipnieAlg

§= & m m.- H— ininos u:omwa._n‘“.”_:ﬂ“m. ajelhsep suidonzuag usjopeg
‘loued yonoj wouy Brup8sooydT™~Ny

0} S8SJNU Joj JBISed Yonw 8q pPNOM |7 » | ¢ | | w | o [+ =@ [>o | 8|
)} ‘s)sl| Bnip umop-melp INOYIA | I [x e

. o , mm
:]sued yosnoj 1o} paubisap jsi| m?.n.\ —

7] L2

wiaysAg Ayjiqnedwoosu) Bnig snouaaesjul

ety ..-. - _..l-l.J... <l ,E,_%mi%ﬁﬁmmvnméésﬁﬁmﬁ.agéﬁ%@@a@
_: .."_"FF TRM-B T8 @emulaf PEF-0-5-70

L PEexE DET OFyurd Aua Onw Dxs

e 3R O = J20)d>x JaUIRU| LOSOIIIY - dHSY I,
g ?
i E 5 i it -
= =) REE mE 0 SEr o NEi e e .:-r-h -- --

_ “u.,._.__..u_

_ Ry

L-Il....n‘..lt "

LR _N y N i

e e e A W Ve



Alljigesn poob pue

aje. Buisn poob yjim creeragt L el £ e - £ |
swia)sAs ubisep o ! |
SWa)SAg aAoY SW)SAg aAIssed
| mm___._u.. = .|...:. i bal,r
AR R~ T T Wi e L -
Emgw\nw Angnedwoou) 6nig snousaenu| Umwmn_-nm>> i ,__‘_.wﬂ,..ﬁm | _._u.ﬁ
' sesJnu Joj paJojie} Emu‘m\»m uoljewJojul mEn_ Ml S ik

. M w Ssasinu Aq
3
I
p B

b&mw Em;ma

“anosdw| apew sJiolid

uoljedipaw adnpay




‘9|gqeldaooe alow ag pjnom swalsAs bulsisse Jo ubisep ay) uayj
‘s@ouslIadxe UMO JNO YIM pue ‘YIoM Jiay) wody AjJues|o mouy o] —

2 S||el Jo sasiel ajel Buisn ay) pjnom ‘aAnjoe aiow aq o] abueyn —
swa)sAs anlssed se )sIxd swajsAs Uno Jo Eom_ .

.-.....-._ _

$10119 9|qEPIOAE 99NpPaI P nﬁm o
o ml_:u_x_E mE._u snouaAeljul Buisuadsip usym 2 4o 0} Aem Ases :< PRETSe
g i ﬂ,.ﬁn EQw\Am b___p;mQEm 5nJp shou m.%... :

|

..ng ;QEBW
. i .ﬂ.__. =

...... _._..__ i .

X ." “:.___: %3

: B sueloIs c_wQ m:@c toae Am_n_<v co;ommg mE_u_ :

EYNol-H _ S9|0. ﬁ__mtoa »ﬁ_oc\s slojeJisiuiwpe co;mo_.- n it
.ll_ i 1 A Y e ;

1
SRR 1 IR R e



0Ll "0'0'Y uemie] ‘AyQ ledie] ‘}oans BUISH-NAA 052
Alsianiun |eaipaj 1adie |

SOljBWL.IOU| [BOIPSIA JO 81N}IISU| 8)enpels)

(My npa nuwi@NIyomy) niyo usp-buny
9ouUapuodsaliod 10} SSaIpPPY

‘Aisianiun Buin-Bue A jeuoneN pue Alsiaaiun [edlpai 1adie] ul siojedioued ay)
lle ueyy am ‘uonippe u| *(100-8€0-9-2292-G6 OSN) uemie| B __oc:oo 90UaI0S [euolieN auyy Aq papoddns si Apnjs siyL

e u.m_....u._._ T .Ew.._..__mfrmmvw._%o:v_od.

L. El L LT} ; .
’ ek e i id jo peaye n:am__ ‘0€ 190 9002 ‘A1eses Bnig pue >mo_o_Emc_amo¢m.E 2 bl
"uepe ﬂv&!m_%omctmsa Ul POAJOAUI >_mc_mm90c_ ale s n,w N 9 v._
ey 3 ER a .-.m
ﬁ“m&o j01d 0} swajshs co:mEmEm_aE_ >mo_o_..E;:

Emw N& a_voom VINVI Sejel uoijeuro
Ipue)s vowmni&:aacoo Jual
gt ¥
U D1UO}8[O SANOE m

Jo m—toﬂ#n‘vcm sesneD ‘AL mc_.hw

1 ] =t o - -
‘sopew ﬁm*m____\_,_ 4O Jeuinop _mco:mchmﬁc%ﬁs oud :
oI ... ﬁﬁ 0 304D J0 10edw| ‘g 89uEd ‘d [PUDIN ‘N Senboep-ues( ‘Y 9SI00UBIH ‘d BINAS ‘0

S\ Ehor@fv ,@—, .Eﬁw\ﬂw.ﬂ.c_t 19/ES JIUN 8180 SAISUSJUI PASEq-Gam B Bune d) @. PO,

ELLAY 34 uoq ‘4 usaline BsIT MM HedlV ‘LY U_>m. q ula ~ 18)ed

F € 19 'ON ‘§Z "I0A;1900¢ B Hisionc
..Ec..ohoﬂxo 0} Apnys 10]1d .”om_.wmo.:- |.:r INduiod s ..r SSY-g Jajiuuap Y .ﬂ

niqg : --x__l.m.,‘ va4d
_l...... andn @@@ il ~N1LATE 1 MALLLD!

S EaaEt
LR R

i i ..rmmm_‘_.ﬁ :
|
1o a..n

= mmmmE
y

o
senaanin vy Nnine

=
= SMaEmmaEEc

s EmmmmamE
nEmmEEEEm

A

emmmme Sin lm

s EE T

mEemEsmEE mimmmEla
o

.uham.l.._._.“.,.."..:

forieis B
o

ma P S mmmen
v
mem e m e P e
v,
-
»



