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Influence of the Separation of Prescription and Dispensation of

Medicine on its Cost in Japanese Prefectures

Sy EeTRaT 5 NI HEUE R -
Item medicine cost : (n:nj:lrst! replaced rate & (Nu;!khr}_\.
(US §, 13=100yen) i (%) )
) ) Data Mumber 47 47 47 47
Influence of the Separation of Prescription and Dispensation of Vieom T = o] o
Medicine on its Cost in Japanese Prefectures Max 305 8.0 36.7 170
Min 223 352 18.9 87
Arseant 5D 017 106 271 11
We studied how the sepaation of dispensing and presenbing of medicines between phannacies and T — - — =
clmics (the “sepauration system’’) can reduce wternal medicine costs. To do 20, we obtained publicly : : - _—
avalable data by searching electromie databases and official web pages of the Japanese government and Max = maxmmm min = pimimum 5.0 = standard devizhion
non-profit public service corporations on the Internet. For Japanese medical watitutions, paricipation 23D, Armabysi
the system 15 optional. € ly, the ratw of the sepaation system for each of = ata Anaiycx
the admsnistrative distmcts 15 lughly variable, The data wers subjected to multipls yegression analyns A multiple regression analysiz was conducted using the daily internal medicine cost per prescription
daly mternal medicines were the objechve vanable and exp rate of the sep system was the (hereafter, daily internal medicine cosf) as the dependent {miable and the expansion rate. generic
explanatory vanable. A mulnple regression analvsis vevealed that the expansion rate of the separation s - B} X . . ST F N
systems and the rate of replacing brand pame medicine with genenc medicine showed » sigmificant medicine replacement ratio, zudpmpo\rto\n ufih.e él.derl;-raf mdq)sn.dem variables. All statistical analyses
negative putial corelation with daily uternal medicine costs. Thus, the separahon system was as were performed by Excel Statistics 2010 (Society Information Service Co.. Japan).
wffactive 1 reducing medicine costs as the wie of yenenc mwdicines. Because of it mwdical sconomuc 3. Result:
efficiency, the separation system should be expanded, sspecially in Asian counmmes m which the system in B
underdeveloped

Table.2-1 The result of nmitple corelation analysis for daily mternal medieme cost

Keywords: madicine, sconomic, multipls regression analyss

1. Introduction

Previows studies have exanuned the factors that infl nwdical d s, Hitinns and Posnett Ttem Daﬁj" internal

(1992) reported that the strong positive camelation between per capita hnhh spending and gross domesho medicines cost

product (GDP) was confinwed by thew analyss of data of the 20 OECD counmes. Mastuda (1992)

reported that the use of health exavunations was peganvely conelated with medical expenditwes for the

elderly for both w- and outpatient services. N hal a fow m.u.hn bave examined the nfluence of wrber servats 3

the sepasation of d and b d t and clinies on medicine costs D_.h Ofo_b -amrg 47

Tha sy of dis and pr bing medicines b ph s and clinics (hereaft Mukple comrelation coefficient B 0.712

refmred to as the “separation system’ I has been conumon practice for many years m Nerth Amencan and B At 7

Ewopean counmes. In contrast, most Asian counmmes, notably China and Japan, have only just begun to Coeficent of determmmation 0.507

mtroduce the separation systems The sepaation system was adopted w Japan becawse the :u\tn.nun! P-value >0.0001

thought it would reduce medicine costs by decreasing the nunber of duplicate pre and Foval p

the economic motive for prescnptions -value 1472

In Japan, the separation system became optional w the 19605 This system involves separating the FE’U.QS} 282

presenber from the dispender of medicines, both duties formerly camed out by the Japanese Mimsty of

Health, Labowr, and Welfare (JMHLW). Proponents of the system have mgued that it reduce: medicine

coats, but since its wtroduction, thae have bee conﬂn.nn‘ epots Aboul nh-llnu this systen dows, - - - — -

fact, do s0 (Nakamuwa, Nagaki, linka, & Fuji, 1989). Fu h the J. " Table 2-2 The result of mukple comebtion anzby=is for each mdpendent warahle

has facilitated the sxpansion of the separation system, many peopls doubt its cost effectiveness, Critics of Generc

the system blame it for woreaning medical expenses throughout the county. paticularly 1n nnes of . - . §

financial ensis (Watanabe, 1996) Ttem E:mamml:a“be mzchime lehm. of] Constant|
The economac effects of the separation system have ravely been studied with quanntative data because 1t (%)| replaced ':fm elderky (% )

15 dafficult to precisely compare the objects under study Therefore, it is unclear whether the system (%)

promotes the proper prescnption of medicines or reduces medicine costs (Nakawna, Nagaki, lizuka, & FRemession coefficient -0.0070 -0.0290 0.0116 3.5990

Fyu, 1989, Watamabe, 1996). A fow previous studies have exauuned the relatiomship between the — 5 -

separation system and medicine costs. The “Usda model study” l'ouml I!ul mwdicine chaiges por patisnt Mwncu&m '0':!4? '0'4-_{4 0.150 -
the proup that convumed 20-100% of all d ly 20% lower than Partial comelztion ficent -0.533 -0.557 0.208 -|
those of the group that consumed 0-20% (\alunuua wt al, 19689) !n thn md\ the changes w medicine Povalus ~0.001 ~0.0001 P=017 _|

charges due to the separation system were compared between those of Ota Ward m Tokyo, Hubara Ward
n Shuzuoka prefecture, Ueda City w Nagano prefecture, and Wakamatsn Ward wn Kitakywsha City
Fukuoka prefectue. Although usmdicine charges mereased by 20% w Hatbara Ward due to the separation The mumber of ohsarvations = the ber of Ta prafs

systemy, they decreased by 10.20% w the other tuee dismicts, However, because these studies are

Tzble 2 shows the results of the nmltiple regression analysis. The results revealed a sizmificant partial
cowrelation for the expansion rate (30} and the genenc medicme replacement ratio (3:) for the rems
meluded in the analysis A comelation analyzis between daly medicine charge and the independent
vanables vielded the fellowing regression fimetions:

Global Journal of Health Science (2014) Masayuki Yokoi, Takao Tashiro



Effects of Lifestyle Intervention Performed by

Snén dons'18 {3600 2316 73035 e
for a total of 6 months. Patients

_ Community Pharmacists on Glycemic Control in
e 4= || mmane— Patients with Type 2 Diabetes: The Community

wenmese Pharmacists Assist (Compass) Project,

missing data. Comparisons bety

Effects of Lifestyle Intervention Performed ttest s used to amalyze the d
= X = = less than 0.05 was considerad
by Community Pharmacists on Glycemic percesges) were nchudd a ragma IC uster Rhandon IIZe rI a
S - 5 . 3 Internal y Cruscer tover a=zs
Control in Patients with T\fpe 2 Diabetes: was considered a5 minimmm md 0.0 was desirable. Al cata analyses were conducied with STATA V.13. We i 1 O
< = . took into account the clustering effect. Mim'lli Loeh o 00))
The Community Pharmacists Assist S o = s s
. . 2.12. Randomization Individual lovel 2=90 .
(Compass) PrO]ect, d Pragmatlc Simple randomization was performed through the Center of Randomization at the Division of Prevention Medi- Mo (SD) age (ruars) 269 saey
. ., cine of Clinical Research Institute, National Hospital Organization Kyoto Medical Center in Japan D;m‘f ‘“"h. g 20722
Cluster Randomized Trial e n@ 12032
” g - 26 (28. 1262)
2.13. Blinding ? 'ié n Ci'? ;(}5;’
Hireshi Okada'™, Mitsuks Onda®, Masaki Shoji®, Eazubiks Kecani*, Takes Nakayama®, The study could not be blinded for participants and community pharmacists and health providers because of the ro a1 SO
Yaseshi Nakagaws®. Naoki Sakaze! nature of the intervention. The study team was not involved in the assessment of eligibility. The collected dats . Retmopathy (%)° 1872 Q5.0) 535014 “}
was blindly analyzed by an independent statistician. Disheas Maication ()"
‘Degartman: of Preventive Medicne, Cinical 22seanch Instite for Endocrine and Metzbolic Dsesse, Natosal g“_‘é"l‘ 57’?5’“) 1"“ (40 2]
Haspisl Organcation Fyow Madcal Camer, Kysts, S3pen 3. Results Sulpbcayhres 4690 (51.1) ‘64“\(619‘
“Departrent of Heakth mizrmiatics, Fyoa Unersity School of Pubiic Reaith, Kyots, Japan ; : i Biguanide 325061D :31» asy
‘il Leberatory of Bractca Pharmeacy, Osak Lniversay of Phamracesticy’ Soencas, 053, apan 3.1 Recruitment and Atwribution Tuissoliznedicas ‘:vw}; 8’)9’ : i’ )
“Drvsion o Commansy 200 Fandy MsdiSne, S0 Madcal Unersty, Tochg e The IG had 26 pharmacies and the CG included 24 pharmacies, Pharmacies in the IG recruited 106 patieats, of = bid oy 92514
Folon Carpasy, fobe, Sapan which 90 patients completed the study. Pharmacies in the CG recruited 57 patients, of which 42 patients com- Mg Jarh wha mck ikl 0 Stbyeia: i o S AL G Wi i oK g . 37 it - 0. NAR: 31 =100, Lo
Emal: otads hirah xg pleted the smdy. Fizure 1 shows & fow dissram for this study. Table 2 shows Baseline characteristics of indi- e e T Ay K 1 i S ation o g tliom. by nch .
g vidual and cluster level. Table 3. Cknical and hupwnistic parametars of patients at the baseline and the conpletion of the study.
natagarea I‘le. “Glyc o83 |p r«:ﬁ-xl.:., on<.can, asshaneSiptolan hosp go [p
Baselins After 6 month Chazge Diffarance in change
Peceived 21 January 2055, ccepted 7 Narch 2015, published 10 March 2095 :] I TSR P l i cc = cc
B @=90) (a=42) (@=90) (@=42) ‘Gm m(sm Aduied oyncr PValue
i S e i S 0 M 090} W Gy Mean(sp) M= (SD) Mean _
Tois work & icaased under the Casative Commoes ATiBstion isteraaSosal Lcense {OC BY]. i HoAlc 57(05) S7(06 SO0(11) B4a(ll) —07@S —03(9) —D40 —074:w0—006 0021
e it (13 pharmacien) BMT 239(49) 249(58) 1250(4+7) 249(57) CIQO) 0I{0S 003 —D046w07F 0623
PAQ 319(322) 469(738) 3785(480) 33.5(353) 5962 —133(399) 123 1381381 0348

Moedication g = =
A el et 3500 3500 3708 330 CIE7 0209 025 —Dllwoel 017
DTSQ 10729 108235 101Q9) 10032 -06(GS5 -—08(36 —020 -—109twl0l 09

Medication

¢ 2300 2301 2002 251 0209 020 040 —0fw -0l o003
Abstract Lont tn fellam-up E] ] Typs of drugs B b3 0( g ot A 2d 2 ®
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_ 1st time 3rd time
Category of goal Lifestyle
n n
Diet Not having breakfast everyday 4 4
n=>58 Snacking every day 19 11
Drlnklnng E;ICOhOI Drinking alcohol every day 7 4
Sr:ozkgng Smoking every day 3 3
Exercise .
=55 Not exercising 17 7
Sleeping Getting adequate rest by not Increase 3
- 4
n=4 sleeping enough every day unchanged 1
Stress Feeling stress 3 3

nN=~6
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Abstract It is widely recognized that weather changes can
wigger headache onset. Most people who develop

Keywords Headache onset - Weather - lmn pressure -

choose 1 self-medicate rather than visit a hospital or clinic. We
nvestigated the association between weather and headache onset
1sing largesample sales of the headache medicine, loxoprofen.
We collected daily sales figures of loxoprofen and over-the-
counter dugs over a |-year period from a drugstore chain in
westem Shizwoka prefecture, Japan. To adust for changes in
daily sales of | due W social envi factors, we
deulaed a proportion of loxoprofen daily sales © over-the-
counter drug daily sales. At the same time, we obtained weather
data for the study region from the website of the Japan Meteo-
rological Agency. We performed linear regresion analyss ©
ascertain the association between weather conditions and the
1 duly sales jon. We aks ducted
questiomnaire survey at the same dmgstores to determine the
reason why people purchased loxaprofen. Over fhe study period,
we surveyed the sale of hundreds of thousands of loxcprofen
tblets. Most people purchased loxoprofen becaise they had a
headache, We found that the sales propartion of loxoprofen
mmedwim lvaagcbammam pressure decreased, and that

average ¥ and mini humidity
increased on loxoprofen purchase days compared o the previous
dayofp Thisstudy, performed vsing a larg,
was easy-to-collect and ive of the general populati

revealod that gaks ofloxoprofen, whr.h can represent the onset
and of headache, si increased with wors-
ening weather conditions.

Medicine sales - Loxoprofen - Self-med

Introduction

Headache onset has long been linked to adverse weather
conditions such as rain and typhoon. In fact, studies have
suggested greater frequency of headache onset after the ap-
proach of a low-pressure system (Hossino et al. 2003,
Mukamal et al 2009). Another study found that weather
oceasionally wiggered migraines in 53 % of people with
migraine and very frequently in 11 % of people with migraine
(Kelman 2007). Headache is one ofthe most common symp-
toms of illnesses treated by self-medication. Previous studies
indicated that most people who develop headache do not visit
hospitals or clinics (Sakai and Igarashi 1997, Takeshima et al
2004; Mehuys et al 2012). A sidy in the United States on
healthcare-seeking behavior reported that two-thirds of people
who had at least one symptom did not visit a doctor (White
et al, 1961), Ecological studies conducted in Japan obtained
similar results (Tonaietal 1989; Fukuietal. 2005). There fore,
it would appear that more people choose to self-treat with
medication than seek medical atiention.

Th dicine is g lly classified into two
groups: dmgs prescribed by qmllﬁcd doctors and over-the-
counter {OTC) drugs used for self-medication. In Japan, OTC
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drugs are classified into three (ie, Types1,2, and
3) according to magnitude of risk Type 1 OTC drugs have
special regulatory requirements because they have the largest
effects and highest risk next to prescription drugs. In contrast,
Type 2 and Type 3 OTC drugs are comparatively easy to buy,
In Japan, loxoprofen sodium hydrate (LOX) is the most fre-
quently used antipyretic analgesic, ts market share of pre-
scribed antipyretic analgesics is around 40 % based on num-
ber of tablets sold (J-CAST News 2011), In January 2011,

£ springer

Tmt J Biomesom ]

Table 4 The modeks of e LOX daily slos propostion and westher varisbles

Modd 1 (mnivarige)

Model 2 (umivarias)

Model 3 (il varise)®

Weather vrishles an Weather varisbles of gadient chnge fom  Weather varisbles of gadient chnge from

parchme day previoas day previoas day

-, P 8 P B P
Pacipitation 0166 aon 0.158 ann 0.158 anm
Masximen tampentire -a123 Q018 0.2 0576 002 s
Sushine daraton ~0.114 000 0.019 an2 0.020 s
Average emperasre -0.104 0.047 0.064 0220 0.064 a1
Minimuen Empersire -0085 e 0.0 0156 0.075 Q152
Average hamymetric presmre  (LORS am -Q115 0027 -0114 09
Mmimum humidity 0064 0219 o.an 0034 o.an 0034
Average midity 0039 0462 0.152 0.004 0.151 0.004

“Model 3 adjussed e.u.qiemn,wufm average tanpentim and predpinson acairing 14 days before purdime and 14 days fer

parchase & 2 covasiate to exch independent vazish!
Sandard regeasion wafdent

peripheral vessels, leading to tissue ischemia, lowering of
blood oxygen leveks, and decreasing pH (Sao 2003). These
local pathological changes increase the sensitivity of pain
fibers at the time of pain (M and K 2001),

This study had four main limitations. First, we could not
determine the reasons for the LOX purchases from the sales
data alone, 50 we examined researchdata on reasons for taking

and therefore these changes stimulate the pain fibers more
easily. Recent studies have shown that chronic inflammation
initiates conditions in which sympathetic activity excites cer-
min nociceplors (Sato and Perl 1991;Sato et al, 1993). Fur-
thermore, changes in weather might ibute to

LOX conducted by the same in the same year. We
found that headache was the reason for 35.5 % of LOX
purchases. These data suggest that LOX purchases were re~
lated not only with headache but also other types of pain;
however, pain presumed !obeamntd with weather, such

onset fhrough stimulation of specific neurons in the trigeminal
nucleus caudal is in response to decreased atmospheric pres-
swre (Messlinger etal. 2010).

The results of most studies on the relationship between
headache and weather were based on frequency of doctor
visits or survey interviews of headache patiens who had
hospital visit records (Gomersall and Stuart 1973; Schulman
et al. 1980; Cull 1981; Osterman et al. 1981; Jamison et al.
1995, Spierings et al. 2001; Mukamal et al. 2009; Prince etal,
2004; Alstadhaug et al. 2005; Hossino et al. 2005; Villeneuve
et al. 2006; Kelman 2007; Lilleng and Bekkelund 2009;
Connelly et al. 2010; Yang et al. 2011), and these stdies were
ml.n\dy small Our intent in this study was © discover the

ety

as anthralgia and J; d for only a small per-
centage of purchases. Most reasons for purchasing LOX other
than headache had little to do with weather conditions. Al-
though the majority o fLOX purchases took place immediate-
ly before or after headache onset, the data also showed that
pain occurred with worsening weather conditions not only on
the day of purchase of but also for a couple of days before
adverse weather, Second, ndpmng pumhne behaviors to

for social 1 reasons was difficult
Purchasing behavior is affected by sympom development as
well as social enviranmental factors such as holidays, rainfall,
and sales promotions (Geurts and Kelly 1986). In this study,
weascentained the proportion of LOX sales 1o OTC drug sales
to adjust for these influences. Third, we did not consider sales

headacly 'weather conditions by

of i mhaﬂnnLOX.AlMghpwpleanmomer

nunsoflmlg«sc sales data, rather than medical di.
given fhat few people visit a doctor 1o treat a headache and fow
people purchase headache medicine only as a backup. Mom

dgesics for self- i g esics that are not Type |
OTC drugs like LOX can be sold at lower prices (e.g., during
sales promotions), and thus are more prone to purchase for

over, headache isa P that people aly
Therefore, we considered sales of headache medicine would
provide a ively accurate reflection of onset,

Furthermore, using medicine sales to represent headache onset
facilitsted our investigation becaise it cbviated the need for
patient involvement. This stady also ook advantage of big data
from the sale of hundreds of thousands of tabless.

£ Springer

ic reasons (e.g., bulk buying) rather than for headache
onset Although LOX sales do not account for an overwhelm-
ing share ofthe OTC analgesics market, statistical accuracy is
likely high based on the characteristics of Type 1 OTC drugs.
The buying motive for LOX is likely linked to headache
incidence, and LOX sales are insulated from the influence of
other factors, For these reasons, we chosz to study only LOX
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