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The present study was aimed to examine the occurrence and influencing factors therapeutic duplication (TD) of medica-
tions for anxiety disorders by analyzing the relevant prescription data. In this study, the prescription data issued on
March 19, 2008 in domestic medical institutes were utilized. TD was defined as more than two medications under the
same therapeutic classification per prescription based on the Anatomical Therapeutic Classification (ATC) code. The
assessment of TD was performed based on the number of cases and on the ratio determined. To identify the influenc-
ing factor of TD, the variables related to the differences in the TD ratio were analyzed based on the results of the Chi-
Square test conducted with the variables; patients, medical institutes, diseases, and treatments. The number and ratio of
TD were determined to be 1,333 out of the total of 19,219 anxiety disorder cases, and 6.94%, most cases involving
benzodiazepine derivatives, respectively. The TD ratio was found to be higher in relation to males than to females.
Patients with national health insurance benefits have a higher TD ratio compared to the medical-aid beneficiaries. The
TD ratios were highest in clinics, psychiatry divisions, and Gyeongsang district. The TD ratio of the cases with more
than two anxiety disorders was found to be higher than that of the cases with only one anxiety disorder. As the num-
ber of medications per prescription increased, the TD ratio was shown to have become gradually higher. In conclusion,
in order to prevent TD, the concurrent DUR system should be implemented. The prescribers and pharmacists must be
educated regarding duplicated medications to promote the safe and effective use of medicines, without unnecessary TD.

[ Key words - therapeutic duplication, retrospective drug utilization review, DUR, anxiety disorder.
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A #gelat!? ol¥ig DURS wWAdERES AaFH
(therapeutic duplication)S E3sle] <FE-A 3 F7|A}s}
(drug-disease contraindication), 2F&-2} At% =8-(adverse drug
interaction), -3} 2FE-8-f(incorrect drug dosage), §%
8} Fof 7] 7k(incorrect duration), ¢FE-d# 27| AbEzg
(drug-allergy interaction), 449 F832 2-8(clinical abuse/
misuse)®] 77FA] &-E-o] glet. DUR®| HjAlal= & sl
“RABFEH ogt A7} o o r st Aol ¥ 7t
S0l glem X8A o]F gleo] Frm| o] ForlESF 7
= A8AYG FETlA F A ol S AU Y £
Ash= 7925 2Jv)gel?) DURS A== A4l me} A
F4 (prospective), 33 (retrospective) & 4] (concurrent)
DURE b o 29 m)3ke] 79 x| =g uhishe o8
RS L= Aol Al ) = Aol sl ofA 1.3 3
AH(Pharmacy Benefit Manager, PBM)7} 5414 DURZ=Z1

< 3431l ook SA1H DURS PBMe| -933h= At
AAA| 2Hl o] A7 Bl 22142 AAIZEe 2 DURS A
AFES Frlsle FEE on|siel?) gl qubd Al
vehd o0 X 8FHel dis] A Aol Tt oFE2
FAAG AHE-S dWE e AlaRS 23 glda
g 4 Qloh Fue) A9 20049 19 1Q6l] HAER|Foll
71430l 2 FEAE 37 AA =G adF
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FA 3R] FahaL ol eolol met 37t of 2 Xuke] el
A4S W ASEA e B DAl A= A
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o|ofEe] AuFE At 7b niatA EAY s . 20074
2008 SEFAHEH UM DUR Z=2 )& A5 F
Az Aol A ubd el Au) AR S FAEE ATl 9|3}
M7 )5} DURS| w|A}&HE- 3 DUR conflict eventZ} 7}
7} o] WA BE-2 A 8FEo|q.

2008 FRIZA7FR P Fwho] 53] WA EA]71=59]91 3ol A
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Table 1. Drugs approved for anxiety disorders in Korea
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e ATC Classification .
KFDA Drug Classification AHFS Classification Ingredient
117 AAIA 784 NOSAA Chlorpromazine
Phenothiazines with aliphatic side-chain Levomepromazine
NO5SAF .
Thioxanthene derivative Chlorprothixene
NOSAX Risperidone
Other antipsychotics (Atypical antipsychotics) P
Alprazolam
Bromazepam
Chlordiazepoxide
Clobazam
Clorazepate
NO5BA Clotiazepam
Benzodiazepine derivatives Diazepam
Ethyl loflazepate
Etizolam
Lorazepam
Mexazolam
Pinazepam
NO05BB .
Diphenylmethane derivatives Hydroxyzine
NOSBE Buspirone
Azaspirodecanedione derivatives Tandospirone
Citalopram
Escitalopram
NO06AB Fluoxetine
Selective serotonin reuptake inhibitors Fluvoxamine
Paroxetine
Sertraline
NO6AG i
Monoamine oxidase inhibitors Moclobemide
NO6AX Duloxetine
Other antidepressants (SNRIs) Venlafaxine
(o) = 80
119 7]e}e] F32173-8-<F NO6BX Oxiracetam

Other psychostimulants and nootropics

SNRIs=selective serotonin/norepinephrine reuptake inhibitors

BN E Tk 2059 SFER ATC ZEF J|FeE
10709) A2 $FHAS. o5 AL F 2% |92 FEL
E33sl= 5719 A9 NOSAA phenothiazines with aliphatic
side-chain, NOSBA benzodiazepine derivatives, NOSBE
azaspirodecanedione derivatives, NO6AB selective serotonin
reuptake inhibitors, NO6AX other antidepressants (selective
norepinephrine reuptake inhibitorsyel] i3] L AlY <FE-o]
A8FE 1 e v EE FAsATH(Table 1). 2 A9
1529 =it 2= 552 A9-2(NOSAF thioxanthene
derivative, NOSAX other antipsychotics (AHFS ==
atypical antipsychotics), NO5SBB diphenylmethane derivative,
NO6AG monoamine oxidase inhibitors, NO6BX other
psychostimulants and nootropics) *| 258 F-A oA A2 =

ofet. 7t Al 2%o] o] ok Eahl vpiAl 55l A
2(NOSAA phenothiazines with aliphatic side-chain 2§, NO5BA
benzodiazepine  derivative 13, NOSBE azapirodecanedione
derivative 2%, NO6AB selective serotonin reuptake inhibitors 6%,
NO6AX other antidepressant (AHFS S =: SNRI)) AldHE X]&
FAASE BAIT ARFRES ofele] A1 ol-83he] 2
At Aldd A8 F5E= 2 A QoA A 3FTe] WAst
ApEA| A2 A e] A BofA|7E ARSE AWEAI 7
FE5 192197 &R0 dnbe 543 3 oar3 A
9 A8 A EACE vpre] FA3KAT 3kl B4
249, A%, B33 v} WA Aee] 225 A
stodet. 57|13 A B2 oB57|e 9ok, Al
B, 2Rl ohe} AquEA e XS AR,
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Table 2. General characteristic of the prescription data for anxiety disorders

Kor. J. Clin. Pharm., Vol. 20, No. 1, 2010

Factor Variable No. of prescript-tion %
All prescriptions 19,219 100.0
Patient Male 6,334 33.0
Sex
Female 12,885 67.0
0-9 42 0.2
10-19 304 1.6
20-29 784 4.1
Age (year) 30-39 1,666 8.7
40-49 3,154 16.4
50-59 3,943 20.5
60-69r 4,528 23.6
>70 4,798 25.0
National health insurance 17,577 91.5
Insurance benefit type . .
Medical-aid 1,642 8.5
Medical General special hospital 945 5.0
institute General hospitals 1,814 9.4
o Hospital 618 32
Institution type .
Long term care hospital 41 0.2
Clinic 15,736 81.9
Public health center 65 0.3
General Physician 3,898 20.3
Internal Medicine 7,936 413
Neurology 1,516 7.9
Psychiatry 3,036 15.8
Specialty General Surgery 325 1.7
Orthopedic Surgery 376 2.0
Neurosurgery 552 29
Nuclear Medicine 814 42
Others 706 4.0
Seoul & Gyeonggi 7,854 40.86
Daejeon & Chungcheong 1,987 10.34
. Gwangju & Jeolla 2,468 12.85
Location
Busan, Daegu & Gyeongsang 5,931 30.87
Gangwon 773 4.02
Jeju 206 1.07
Diagnosis  No. of diagnosed 1 19,098 99.4
anxiety disorders More than 2 121 0.6
o With depression and/or insomnia 1,949 10.1
Comorbid disease
Without depression and/or insomnia 17,270 89.9
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Table 2. General characteristic of the prescription data for anxiety disorders(continued)

Treatment 1-5 11,998 62.4
No. of all drugs 6-10 6.844 35.6
per prescription ’ ’

>11 377 2.0

0 3,616 18.8

1 12,813 66.7

No. of drug for anxiety 2 2,393 12.9

disorders per prescription 3 349 1.8

4 43 0.2

5 5 0.0
Ak #H S AA, Bl A B 8des X9 Aol AR F-EE AT ABAEEEE )
*ﬂ—‘?— ]'o 1 150 75!%2} 2% 01%0& 7352 AREA% A7t 413%2 7P wekar, dubelzh 203%, A7}
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AARe] $EZ 2Apsleleh viAToE A A B4
% oA} Babol X BopA ] whE AYA RS
22 2AbsgE 8908 ABFRASE S AaFy
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A 3led JJ— 2 g2 el 33}, 8o,
Ak 2 A5 g9l wbE W) A8FE A o
AFRAE dolR 7] 93l 7ho] A F(Chi-Square) A S
AAslolon, froleE 0,058 AH-3H T

|
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=Ablo[EHe S

gare] B4 wAd o] 33.0%, o34 0] 67.0%2 4 3kxb7t
B AL 2vf) o] S AR E . AR HE R 709 o] e
227} 25.0%2 7 WAL, 60T 7} 23.6%, S0 7F 20.6%,
40t 7} 16.5%, 30897} 8.7%, 2087} 4.1%, 10907} 1.6%,
104] w]5ke] 0.2% <=olivh. BgF o) w2 Bt 3
2pe] Bx= AR o] 91.5%, 2|2Fd7} 8.5%= 2}A]5}
Aot SE7|He B2 ST HEE TEHTHEA]
5.0%, Yol 9.4%, WYl 3.2%, SFHY 0.2%, 9
o] 81.9%, B4, RAXA o BALaYe] 03%2 oY

15.8%, 217337} 7.9%2 HE ok AGHEE Mg, <l
A, 737 A Yge] 3 F2AUL] Aol 40.9%=E 7 @
(AL, FAE AT, AN AE, el x3E AN
30.9%% 1 o202 ey, 35, A, Ao E3hE
Aepd, A, S5, Tl 231 A, 7H44, A4
ol 25k I A T Ebel o] ATz )
gt 542 Bl Azl el 15l A-$7F 99.3%, 2%
o] el 797t 0.6%0]™, ATz o] 153l 3¢ F40 ¥
F Bl 3.4%, F41 7|el2ebatel 89.6%, F42 ﬂﬂmoﬂ
1.6%, F43 A g2l o]l dghihs- 5l A8l 4.8%e]™,
T3l o} Bl E £33 F4l 7|ebEel 7t ¥
¥ZS I&3E= F40 ZXEE J—zol—o]]’ 7yutzo 2 ¥ 3tal=
F42 7habgoll, 92 F ~Ed s Aol & E3sl= F43 Al

7}
il
o] A +Fo] 54%, BHFO] 42%, ¢35 EHSS
Al Faket A= 05% e HeE velka Ag 3
d EXog AutzAZe] & MfE 55 o8ty oS

EFshe 57t 624%, 6-1052] kaﬂ el Az
ARA7E 35.6%01™, T AWEANADG 115 o] o] o=

5 E33} 9= 2.0%S 21X 5} TH(Table 2).
ANE2EE 2MH

BA A} AuRAA Z 19,2197 3 LA LY ofE)
FHEo] Aquld AL £ 1333102 6.94%0) s

[e3

el o= F 74 AL 15—4 ke 23l 2w
FE WA o] Erbsst SAES 2% o] RS ¢S
”111 5AlD F 241 Dol A 7‘]4:-%5'1—01 LA sl T X B5E0)
Wb E1R] 9k 3A| G al aliphatic side-chain®] phenothiazines,
azapirodecanedione derivative 3! SNRIs:= Aldw 25-2] A&
= X33 7AR9om, 652 AE-S £33 SSRIsgt 1259
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Table 3. Frequency of therapeutic duplication among prescriptions for anxiety disorders

Kor. J. Clin. Pharm., Vol. 20, No. 1, 2010

(Unit: No. of prescription (%))

No of anti-anxiety drug prescribed

Classification

All prescriptions Therapeutic duplication

Thioxanthene derivative 0
Atypical antipsychotics 110
1 Diphenylmethane derivatives 141
Monoamine oxidase inhibitors 19
Other psychostimulants and nootropics 90
Phenothiazines with aliphatic side-chain 26 0 (0)
2 Azaspirodecanedione derivatives 1,027 0(0)
SNRIs 125 0(0)
6 SSRIs 1,732 30(1.7)
12 Benzodiazepine derivatives 14131 1,309 (9.3)

SNRI=selective serotonin/norepinephrine reuptake inhibitors
SSRI=selective serotonin reuptake inhibitors

A& F33} benzodiazepine derivative2] 73-$-ol] X B.FE-0]
sk T X 5580 W& Al W oFEe] it 571
ol me} v 3l SSRIs®| oFE-e] XWrEAlE F 17327
Z 307(1.7%)°] AZFHSZ ey, benzodiazepine
derivatives®] oFE-o| AIEA|E 141317 F 130971(9.3%)°]
ABFHOF o] F 6710 F AldelA FAl XEFTE<|
o & X 8FEALE 1,333 (6.9%)°] H(Table 3).

Eehatel]l X85 $l8] 71 wel A¥FE benzodiazepine
derivatives Al 92 X 8FE-o] A3t F 13094 = 2% A
o] FE 121371(8.6%), 35 ¥ TE 907 (0.6%)= 1+
EPsk 2™ benzodiazepine derivatives Al W] 4F AJHo]
FTEE A= 67(0.0%) 2 el TE Benzodiazepine
derivatives T2 *H}== SSRIs Al€9] A5 25 A%
o FE 2971(1.7%), 3% A+ S5 17(0.1%)°] Uit
mebr, ZF Alge] ofEe] Aute F AUERAAT F X8
FHo] WA AMuEAZT] vE AR AEFEES
benzodiazepine derivatives 9.3%, SSRIs 1.7%= u}epyich
(Table 4).

Aldw =] 3.35E-o] W3} benzodiazepine derivatives ol A]
7 wiwslA AuksEl 9FE-2  alprazolam, diazepam,

Table 4. Therapeutic duplication of same class drugs
(Benzodiazepines and SSRIs) (Unit: No. of prescription (%))

No. of same class drugs

Drug class
2 3 4 Total
Denzodiazepine 1213 90 6 1309
(n=14,131) (8.6) (0.6) (0.0 9.3)
SSRIs 29 1 0 30
(n=1,732) (1.7) (0.1) (0.0) (1.7)
Total 1,242 91 6 1,339

lorazepam®] <22 YepPytil SSRIse] 73-9- fluoxetine?] |
ulo] 714 vl s vl ok(Table 5).
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P ol ufel o3t Zel7} T tE dolrgtew A 7}
A 29l BF F2 &5 (p-value)o] fro]4=F 0.05H T} zo=
2 AW, 3, B33 aet ABFEFC] T2
e & 5 vk Bl $xle] e 2 AE5FE>
FA A 7.5%, AR ANA 6.7%°1H, 2] E-E(p-value)©]
0.0267% F-2]45F 0.05HT} 2Rk}, upetr] Aol wle) %]
BEFHE0] BAHLE ol zlo|7) 9lom, R}
Aol A FE LA Fo] B2 o2 vepgt) Bebgel it
o] Ao @ AZFEHL 104 wlgtelA 0%, 1097}
3.6%, 20907} 5.9%, 30907} 8.2%, 40%H7} 8.8%, 50¢]7}
7.1%, 607} 6.2%, 704 °]Ake] 37} 6.3%0]™, F2]&
F(p-value)e] 0.0001 PIRFO. 2 fo]5F 0.05H 1}t =gk},
webA] 2ol ulE X BFEFo| BAALE 2§ 2]}
gom X B8FB-5-2 400, 300, 5050, 704 o)Ak, 60, 20
A, 10 &2 epgel Bebgell $ixle] BgFH ulE
A8FE AZHRFL) AS 7.1%, BT A$ 5.4%¢]
o, 59 &F(p-value)e] 0.01152 F25F 0.055 2Hgtt.
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Table 5. Prescription frequencies of benzodiazepine derivatives and SSRIs for anxiety disorders

Benzodiazepine derivatives No. of prescription SSRIs No. of prescription
Alprazolam 912 Fluoxetine 23
Diazepam 773 Paroxetine 13
Lorazepam 434 Fluvoxamine 12
Bromazepam 192 Escitalopram 7
Etizolam 119 Citalopram 3
Clotiazepam 112 Sertraline 3
Chlordiazepoxide 68
Ethyl loflazepate 46
Clorazepate 19
Clobazam 17
Mexazolam 16
Pinazepam 12
Total 2,720 Total 61

ot HPFHE X 8FEFe] t2, YRFe i o8
B FEAY Fo] B2 7102 Vel l(Table 6).
o573 EAol & A B FES 87| ok,
A8 AT, AAHZ f-2o8t 27} =TS °‘°}Ealivi
Al 71 88l BF §-2] & (p-value)o] Frel4F 0.058.c}
ztomg o|gr|He] gk, A=, Zl?ﬂﬂé A 8F5
Eo| g2 & 4= glv. Bl o573k 8ekE e
o2 A EFEE FTHAEHY 2.8%, TEHY 52%, HY
6.3%, KFHYA 24%, U 7.4%, BAL, RAA L, B9
299 A% 6.2%°]H, 2] 2HE(p-value)e] 0.0001 v+ Z
el 0.058 Y 2oz QofEo mE A aFiE9
ztol = A2 Folalet. A BT E-ES ool 7
A Jehda, 2 d5o® Wl w73 S, 5
AE goy o2 Yehgtl x1 8 32| u}e Haol
e o] A BFE-L I} 19.9%, 417 22 9.2%, 4173}
7.9%, 913 5.9%, Luke] 5.1%, W3 3.7% 233} 3.1%,
A3 1.6%, 7IetTel A 2.0% T K2 EE(p-
value)©] 0.0001 P]RESeE f-o|F 0.058 ) 2fem= g
ol whel A E2FEFo] TAAHCE frogt Ale] 7} qlekaL
g 3 olvt 257130 A el mhE X BFE 7 A A
82%=Z 7HA =3, A 69%, &= 6.8%, A=A
52%, 7444 52%, AFA 1.0%] £22 o2 2G| v
3 AFHe] A5FEEo| dAF When FolFE(p-
value)e] 0.0001 R]|9re 2 f-2o)|5F .05} 2R}, wleha)
o573 Ao wet X B H-Eol frolt zfe|7) =
72 2 YepPgtel(Table 6).
Atk #H EAe o A=

E_u]-zlg].(c $Z= = Buox)o

SE7HE Spoprgre:

e Babole) A,
Gl whe} fo)ak Aol7

w7 7HA] 89l 2R 4 8E(p-value)

o] Fol4F 0.058 T} 2o vz 7+ 8ol ule} N8 F5EE
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w2 X 8FE2 AERIdge] 15 A9 2714 o]
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el AR
A 3T S 6.9%, 280l Bebael AHE
23k 3% 16.5%°1™, -2 Z-E(p-value)o] 0.00017|3FSZ

ol F 0.055 0 2gke). webr Bbatel] Al F-zshg e
7} F7tel vl Eqlol X858 SAH R fre
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of wE AEF —3— AEADE S 12 E3e= 13137419
Aupe oz Al en AaFE-E2 20084 39 19
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Aol *ﬂ%} 4SS 8 F AYEA AT} X EFE A

WEA 74 Aol o] vl 2 A oJslolet. Bkl AlF-AIT 2
ZFo) w2 z] B5ELS I Fo] T3 FA0 TE G A

ol 8.7%, &Aook WE<gol7t £35 F4l 7]ef Bt
zroll 6.7%, 7Hi}~o] ;T-_z;g% F42 73t Zell 10.2%, A
2Ef Aol 7t 8 F43 A3 2Ed 2ol wigt ukg |
& Aol 7.8%°]H, 2 3'é}%z'(p-value)ﬁl 0.0132°0.2 94
F 0.0552c} zhoket. whebA] Eqel] Al F-2lstg o whel 2|
BEFEEY A7t BAAHLE e ARFHEES
F42 73t Aol A 71 =7 vebtaL, F41 7|ef Btk A
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Table 6. Therapeutic duplication on influencing factor

No. of therapeutic duplication

Factor Variables
N % p-value
Male 476 7.5
Sex 0.0267
Female 857 6.7
0-9 0 0.0
10-19 11 3.6
20-29 46 5.9
) 30-39 136 8.2
Patient Age (year) <.0001
40-49 276 8.8
50-59 281 7.1
60-69r 280 6.2
>70 303 6.3
National health insurance 1,244 7.1
Insurance benefit type . ) 0.0115
Medical-aid 89 54
General special hospital 26 2.6
General hospitals 95 52
o Hospital 39 6.3
Institution type ) <.0001
Long term care hospital 1 24
Clinic 1,168 7.4
Public health center 4 6.2
General Physician 200 5.1
Internal Medicine 293 3.7
Neurology 120 7.9
Psychiatry 604 19.9
Medical institute Specialty General Surgery 19 5.9 <.0001
Orthopedic Surgery 6 1.6
Neurosurgery 51 9.2
Nuclear Medicine 25 3.1
Other 15 2.0
Seoul & Gyeonggi 533 6.8
Daejeon & Chungcheong 137 6.9
) Gwangju & Jeolla 135 5.5
Location <.0001
Busan, Daegu & Gyeongsang 486 8.2
Gangwon 40 52
Jeju 2 1.0
No. of diagnosed anxiety | 1,313 6.88
. <.0001
, _ disorders More than 2 20 16.53
Diagnosis - - - -
o With depression and/or insomnia 262 13.44
Comorbid disease <.0001

Without depression and/or insomnia 1,071 6.2
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Table 6. Therapeutic duplication on influencing factor(continued)

1-5 747 6.2
No. of all drugs per prescription 6-10 543 7.8 <.0001
>11 52 13.8
0 0 0.0
Treatment 1 0 0.0
No. of drug for anxiety disorders per 2 991 414 <0001
prescription 3 204 84.2
4 43 100.0
5 5 100.0

ABFES U A5 13.4%, T 4 75 6.2%¢]
), 2] &-E(p-value)e] 0.00017]RFe 2 F-2]5F .05
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17.4%°] ™, 2] &5 (p-value)e] 0.0001 m]7+e
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