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Background
Methylphenidate osmotic controlled release oral 

delivery system (OROS) tablets and atomoxetine 
were approved for children with attention deficit 
hyperactivity disorder (ADHD) in 2007 and 2009, 
respectively, in Japan. However, pharmaceutical 

treatment options for pediatric ADHD patients are 
limited, with only methylphenidate OROS tablets 
and atomoxetine indicated for ADHD in children. 
In  con t ras t ,  the  US  has  approved  a  range  o f  
central nervous stimulants such as amphetamines 
(which are not sold in Japan), and it is possible 
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that some of these medications available overseas 
have  been  used  off- labe l  fo r  ped ia t r i c  ADHD 
patients in Japan. In fact, a report by a research 
group of the Ministry of Welfare over 10 years 
ago stated that 76.6% of medications prescribed 
to children were classed as off-label util izat ion 
( h t t p : / / m h l w - g r a n t s . n i p h . g o . j p /  
niph/search/NIDD00.do?resrchNum=199900758
A). Also, in foreign countries, off-label drugs are 
often used for children with ADHD1）. However, the 
annual change of usage of medications for ADHD 
c h i l d r e n  b e f o r e  a n d  a f t e r  t h e  a p p r o v a l  o f  
methylphenidate OROS tablets and atomoxetine 
for children with ADHD has not been evaluated in 
Japan. The aim of the present study was to clarify 
the annual change of usage of medications among 
children with ADHD in Japan before and after the 
approval of methylphenidate OROS tablets and 
atomoxetine.

Methods
1. Subjects
Health insurance claims data held by the Japan 

Medical Data Center ( JMDC)2) were used. Of the 
3,667,503 National Health Insurance beneficiaries 
between January 1, 2005 and June 30, 2011, the 
JMDC held in i ts  database the c la ims data for  
2,844,948 people (77.6%) for whom claims had 
been issued. In conducting this study, the claims 
da ta  o f  pa t i en t s  aged  2  to  17  years  w i th  an  
International Classification of Diseases (ICD)-10 
diagnosis of F80-F89 (disorders of psychological 
development) and/or F90-F98 (behavioral  and 
emotional disorders with onset usually occurring 
in childhood and adolescence), were received from 
a total of 823,354 patients aged under 20 years 
for  whom a  hea l th  insurance  c la im had  been  
processed. The target of the analysis was pediatric 
patients newly diagnosed with ADHD (F90.0 in 
ICD-10) within the period from January 1, 2005 to 
December 31, 2010. Patients reaching 18 years of 
age  du r i ng  t he  t a rge t  ana l y s i s  p e r i o d  we re  
excluded from the prescription data for that year 
and subsequent years.

2. Comorbidities
According to the Japanese guidel ines on the 

diagnosis and treatment of ADHD3), comorbidities 

fall into the categories of behavioral disorders, 
emo t i o n a l  d i s o r d e r s ,  n e r v o u s  h a b i t s ,  a n d  
deve lopmenta l  d i so rde r s .  Under  the  ICD -10  
classification, ‘behavioral disorders’ corresponds to 
conduct disorders (F91) including opposit ional 
defiant disorder (F91.3) and unsocialized conduct 
disorder (F91.1); ‘emotional disorders’ corresponds 
to phobic anxiety disorders (F40), other anxiety 
disorders (F41),  adjustment disorders (F43.2) ,  
m o o d  d i s o r d e r s  ( F 3 0 - 3 9 ) ,  a n d  
obsessive-compulsive disorder (F42);  ‘nervous 
hab i t s ’  co r re sponds  to  nonorgan i c  enures i s  
( F98 .0 ) ,  nonorgan i c  encopres i s  ( F98 .1 ) ,  t i c  
disorders (F95), nonorganic sleep disorders (F51), 
sleep disorders (G47), and stuttering [stammering] 
(F98.5); and ‘developmental disorders’ corresponds 
to specific developmental disorders of scholastic 
skills (F81), specific developmental disorder of 
motor function (F82), and pervasive developmental 
disorders (F84), and patients not falling under any 
o f  t h e  a b o v e  w e r e  d e fi n e d  a s  h a v i n g  ‘ n o  
developmental disorders’.

3. Data collection method
Hospital admission/non-admission claims data 

submitted when a patient attended a hospital or 
clinic, and pharmacists’ fee claims data submitted 
when a drug was dispensed by a pharmacy based 
on a prescr ipt ion were used.  The name of  the 
disorder, ICD-10 code, and date of diagnosis were 
e x t r a c t e d  f r o m  t h e  h o s p i t a l  a dm i s s i o n /  
non-admiss ion  c la ims  data .  The  brand name ,  
gener i c  name ,  and  dosage  o f  the  presc r ibed  
medicat ion  were  extracted  f rom the  hosp i ta l  
a dm i s s i o n / non - a dm i s s i o n  c l a im s  d a t a  a nd  
pharmacists’ fee claims data. The year, month, and 
day of prescription could be extracted from the 
pharmacists’ fee claims data, but since the exact 
prescr ipt ion date does not  appear in  hospita l  
a dm i s s i o n /non - a dm i s s i o n  c l a im s  d a t a ,  t h e  
prescription date was defined as the first day of the 
month of medical examination. Where there was 
over l ap  o f  pharmac i s t s ’  f ee  c l a ims  da ta  and  
hospital admission/non-admission claims data, the 
pharmacists ’  fee c la ims data took precedence 
because of the greater precision of the prescription 
date. The World Health Organization - Anatomical 
Therapeutic Chemical (WHO-ATC) codes using the 
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ATC classification system, first published in 1976 
by  t h e  WHO Co l l abo r a t i ng  Cen t r e  f o r  D rug  
Stat ist ics Methodology,  were assigned to each 
medication4).

4. Extraction and tabulation of drug data
The claims data used in this research contained 

339 drug types as classified by ATC class name 
and 2,585 drug types by generic name. For this 
r e s e a r c h ,  d r u g s  e x c l u d i n g  ‘ o t h e r  g e n e r a l  
anesthetics’, ‘inhalational anesthetics’, ‘other local 
anesthetics’, ‘topical local anesthetics’, ‘injected 
local anesthetics’ , ‘non-narcotic and antipyretic 
analgesics’, ‘drugs used in opioid dependence’, and 
‘narcotic analgesics’ were extracted from the class 

of nervous system drugs, as identified by the initial 
WHO -ATC  c o de  ‘ N ’ .  P r e s c r i b ed  d r ug s  we r e  
tabulated for each year from 2005 to 2010 to 
exclude the effect of variations in prescription over 
the course of a year. A drug was deemed to have 
been  prescr ibed  in  a  g iven  year  even  i f  on ly  
prescribed once in that year. In order to calculate 
p r e s c r i p t i on  r a t e s ,  t h e  numbe r  o f  p a t i e n t s  
prescribed a part icular drug was taken as the 
numerator, and the cumulative number of ADHD 
patients under 18 years of age up to the end of 
e a c h  p r e s c r i p t i o n  y e a r  w a s  t a k e n  a s  t h e  
denominator. Tabulation was done for each ATC 
class name and generic name, and as a rule, dosage 
form was ignored. However, because of differences 
in the approval condit ions of methylphenidate 
OROS  t a b l e t s  a nd  o t h e r  d o s ag e  f o rms ,  a nd  
differences  of  the prescr ipt ion rates  between 
diazepam suppositories and other dosage forms, 

p rescr ip t ion  ra tes  fo r  these  two  forms  were  
tabulated separately. Prescription rates for each 
comorbidity in 2010 were calculated to ascertain 
annual changes in all extracted ATC class names 
and the generic names of the 30 most frequently 
prescr ibed drugs  in  2010,  and to  invest igate  
differences according to comorbidity.

5. Statistical analysis
To analyze the relationship between years and 

age or sex, we compared means and proportions 
us ing  ana lys i s  o f  va r i ance  (ANOVA)  and  the  
chu i - square  tes t  fo r  un ivar ia te  ana lys i s .  We  
examined trends in prescription medications using 
multiple logistic analyses with adjustments for sex 
and age. The values are expressed as means +/- 
standard deviation unless otherwise noted. All data 
were statistically analyzed using SAS version 9.3 
software (SAS Institute, Cary, NC, USA). The level of 
significance was P<0.05.

Results
The preva lence  of  ped ia tr ic  ADHD pat ients  

slightly increased (Table 1), with boys accounting 
for over 85% in each year. In each ATC class name, 
there was a consistent increase from 2005 to 2010 
in prescript ions of psychost imulants,  al l  other 
agents affecting the central nervous system, and 
a t y p i c a l  a n t i p s y c ho t i c s  ( t r e nd  P <0 . 0001 ) .  
Psychostimulants had the highest prescription rate 
of all these drug classes in 2010. Other ATC class 
names other than select ive serotonin reuptake 
inhibitors (SSRIs) showed no consistent annual 
changes in prescription rates (Table 2).

Table 1. Characteristics of patients with ADHD by year

Year of diagnosis 2005 2006 2007 2008 2009 2010 P 

Number of all patients 
aged 0–20 years in 
the database 

42,071 45,125 47,442 112,695 163,496 258,431 

Cumulative number of 
ADHD patients, n (% 
of the all patients 
aged 0-20 years in 
the database) 

67 (0.16) 144 (0.32) 245 (0.52) 430 (0.38) 665 (0.41) 1,021 (0.40) <0.0001 

Age, years 8.3±3.2 8.7±3.1 9.5±3.1 9.9±3.2 10.1±3.2 10.6±3.3 <0.0001 

Boys, n (%) 66 (98.5%) 125 (86.8%) 215 (87.8%) 380 (88.4%) 577 (86.8%) 874 (85.6%) 0.06 

Data are expressed as mean ± standard deviation or percentage. ADHD, attention deficit hyperactivity disorder. 
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developmental disorders in 406 patients, anxiety 
and other emotional disorders in 123 patients,  
epilepsy in 112 patients, tic disorders and other 
nervous habits  in 88 pat ients ,  and behavioral  
disorders in 12 patients. Prescription rates for 
patients with emotional disorders and epilepsy 
were relatively higher than for other comorbidities. 
For emotional disorders, the rates were 52.0% for 
m e t h y l p h e n i d a t e  OROS  t a b l e t s ,  1 2 . 2%  f o r  
fluvoxamine, and 10.6% for aripiprazole, and for 
epilepsy, the rates were 37.5% for valproic acid, 
19.6% for carbamazepine, and 17.0% for triclofos. 
In patients with no developmental disorders, not 
only methylphenidate OROS tablets (18.7%) and 
atomoxetine (6.8%) but also risperidone (2.3%), 
valproate (0.4%), triclofos (1.9%), and aripiprazole 
(1.0%) were prescribed.

Figure 1 shows annual changes in prescription 
r a t e s  f o r  me t h y l p h en i d a t e  t a b l e t / p owde r ,  
methylphenidate OROS tablets, and atomoxetine. 
T h e  p r e s c r i p t i o n  r a t e  o f  m e t h y l p h e n i d a t e  
tablet/powder decreased from 13.4% in 2005 to 
0 .5% in 2008 ( trend P<0.0001) .  This  fa l l  was 
accompanied by a rapid rise in the prescription 
rate of methylphenidate OROS tablets from 19.5% 
in 2008 to 31.2% in 2010 (trend P<0.0001). The 
prescription rate of atomoxetine also increased, 
reaching 3.8% in 2009 and 13.0% in 2010 (trend 
P<0.0001). The prescription rate for risperidone, 
aripiprazole, valproate, and fluvoxamine increased 
(all  trend P<0.05),  but none of the other drugs 
showed  any  change  i n  the  p rofi l e  o f  annua l  
changes in prescription rates (Figure 2, Table 3).
Table 4 shows drug prescription rates for each 

comorbidity in 2010. Prescriptions were given for 

Table 2. Annual changes of drug prescriptions among children with ADHD
5002raeynoitpircserP 2006 2007 2008 2009 2010  

Cumulative number of ADHD patients, n 67 144 245 430 665 1021 
Sex- and age-  

adjusted trend P 

%,etarnoitpircserP

.cte,stnalumitsohcysP

1000.0<5.137.220.020.91.114.31stnalumitsohcysP

All other central nervous system drugs 0.0 0.7 0.0 0.0 4.4 13.5 <0.0001 

scitohcyspitnA

Atypical antipsychotics 1.5 0.0 0.8 5.6 6.6 11.6 <0.0001 

.25.1scitohcyspitnarehtO 1 0.8 0.7 0.5 2.0 0.7 

stnasserpeditnA

SSRI antidepressants 0.0 0.0 0.4 1.2 1.1 2.5 0.007 

SNRI antidepressants 0.0 0.0 0.0 0.0 0.0 0.2 NA 

Other antidepressants 3.0 2.1 1.6 1.6 1.4 1.9 0.3 

Antianxiety / mood stabilizer drugs        

Antianxiety drugs (tranquilizers) 3.0 3.5 1.2 2.1 2.0 3.0 0.7 

Mood stabilizers (antimanic drugs) 0.0 0.0 0.0 0.2 0.2 0.1 1.0 

Psychotropic drugs (either of above) 17.9 15.3 12.2 24.2 29.0 45.5 <0.0001 

srehtO

0.6sgurdcitpelipeitnA 5.6 5.3 5.8 6.0 8.5 0.1 

Barbiturates, single drug 1.5 1.4 0.4 0.5 0.9 0.6 0.6 

Non-barbiturates, single drug 4.5 6.3 2.9 3.3 3.8 4.9 0.3 

Parkinson's disease / syndrome drugs 0.0 0.7 0.0 0.7 0.9 1.2 0.2 

.0eniargimrofsnatpirT 0 0.0 0.0 0.0 0.0 0.1 NA 

Other drugs for migraine 0.0 0.0 0.0 0.0 0.0 0.1 NA 

.00.0sgurdogitrev-itnA 0 0.0 0.0 0.2 0.0 0.9 

Nootropic drugs (cognitive enhancers) 0.0 0.0 0.0 0.0 0.0 0.1 NA 

Prescription rates for each generic name were calculated as percentage values using the number of patients prescribed each 
drug as the numerator and the cumulative number of ADHD patients age <18 years up to each prescription year as the 
denominator. ADHD, attention deficit hyperactivity disorder; SNRI, serotonin and norepinephrine reuptake inhibitor selective; 
SSRI, selective serotonin reuptake inhibitor. NA, not applicable (because of the limited number of drug prescription)
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Figure 1. Annual changes of prescription rates of methylphenidate tablet/powder, 
methylphenidate OROS tablets, and atomoxetine for children with ADHD in Japan 

Prescription rates of methylphenidate tablet/powder, methylphenidate OROS tablets, and atomoxetine were 
calculated as percentage values using the number of patients prescribed each drug as the numerator and the 
cumulative number of ADHD patients age <18 years up to each prescription year as the denominator. ADHD, 
attention deficit hyperactivity disorder; OROS, osmotic controlled release oral delivery system. All trend P 
values were <0.0001 after adjustment for sex and age. 

Figure 2. Drugs whose prescription rates were in the top 3-10 for year 2010 and their annual 
changes

Prescription rates for each generic name were calculated as percentage values using the number of patients 
prescribed each drug as the numerator and the cumulative number of ADHD patients age <18 years up to each 
prescription year as the denominator. Because differences were seen in prescription rates for diazepam 
suppository and its other dosage forms, the prescription rates were calculated separately for the suppository. 
ADHD, attention deficit hyperactivity disorder. Trend P values were <0.0001 for risperdone, 0.002 for 
aripiprazole, 0.01 for valproate, 0.9 for carbamazepine, 0.7 for triclofos, 0.02 for fluvoxamine, 0.9 for diazepam 
suppository, and 0.7 for chloral hydrate after adjustment for sex and age. 
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60025002sisongaidforaeY  2007 2008 2009 2010  

Cumulative number of ADHD patients, n 67 144 245 430 665 1021 
Sex- and age- 

adjusted trend P 

%,etarnoitpircserP

8.25.1enizyxordyH 0.8 0.9 1.2 1.3 0.7 

7.00.0enimarpimolC 1.2 1.2 0.9 1.0 0.7 

.04.10.3enimarpimI 4 0.5 0.3 0.8 0.1 

Diazepam other than suppository 0.0 0.7 0.0 0.0 0.3 0.8 0.1 

.00.00.0enilartreS 0 0.5 0.5 0.8 0.2 

7.05.1enizaicireporP 0.4 0.2 0.3 0.7 0.8 

.07.00.0nedirepiB 0 0.2 0.3 0.7 0.4 

.07.05.1mazabolC 8 0.7 0.8 0.6 0.2 

7.00.0lodirepolaH 0.0 0.2 0.2 0.5 0.6 

7.00.0latibrabonehP 0.0 0.2 0.6 0.5 0.3 

.07.00.0mapezanolC 8 0.7 0.5 0.4 0.5 

0.00.0malozitorB 0.0 0.0 0.6 0.4 0.2 

0.00.0enigirtomaL 0.0 0.0 0.3 0.4 0.1 

7.05.1enizamorpemoveL 0.0 0.0 0.0 0.3 0.2 

6.03.00.02.04.07.00.0edizomiP

7.00.0enimgitsoeN 0.0 0.0 0.5 0.3 0.7 

.00.0etapezalfollyhtE 0 0.4 0.0 0.0 0.3 0.6 

.00.00.0enipaznalO 0 0.0 0.2 0.3 0.3 

0.00.00.0apodoveL 0.0 0.2 0.3 0.3 

Prescription rates for each generic name were calculated as percentage values using the number of patients prescribed each 
drug as the numerator and the cumulative number of ADHD patients age <18 years up to each prescription year as the 
denominator. ADHD, attention deficit hyperactivity disorder.

Table 3. Drugs whose prescription rates were in the top 11-30 for year 2010 and their annual changes

Prescription rates for each generic name of major drugs by comobidities were calculated as percentage values using the number 
of patients prescribed each drug as the numerator and the number of ADHD patients age <18 years for year 2010 as the 
denominator. Because behavioral disorders were observed only in 12 children, the results were not shown. OROS, osmotic 
controlled release oral delivery system. ADHD, attention deficit hyperactivity disorder.

Developmental 
disorders 

Emotional
disorders Nervous habits Epilepsy No develop 

-mental disorder 

Number of patients, n 406 123 88 112 486 

Prescription rate, %      

Methylphenidate
OROS tablets 41.1 52.0 36.4 39.3 18.7 

Atomoxetine 17.2 24.4 25.0 21.4 6.8 

Risperidone 17.5 26.8 19.3 25.9 2.3 

Valproate 7.1 11.4 11.4 37.5 0.4 

Triclofos 3.2 0.8 3.4 17.0 1.9 

Carbamazepine 3.9 5.7 9.1 19.6 0.0 

Aripiprazole 4.2 10.6 6.8 5.4 1.0 

Fluvoxamine  2.7 12.2 4.5 1.8 0.0 

Table 4. Prescription rates of major drugs by comorbidities in 2010
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recommended as first- or second-line treatment in 
all guidelines. It is unclear from the present study 
whether the prescribed medications were used as 
first-line therapy. However, a questionnaire survey 
of Japanese physicians on prescribing practices for 
drug treatment of pediatric ADHD patients found 
t h a t  m e t h y l p h e n i d a t e  O R O S  t a b l e t s  a n d  
a t omox e t i n e  w e r e  p r e s c r i b e d  a s  fi r s t -  a n d  
s e c o n d - l i n e  d r u g s  b y  92 . 5%  a n d  89 . 4%  o f  
respondents, respectively9).
Apart from methylphenidate OROS tablets and 

atomoxetine, pediatric ADHD patients in Japan 
have  o f t en  been  p re s c r i bed  an t i p sycho t i c s ,  
a n t i d e p r e s s a n t s ,  a n t i e p i l e p t i c  d r u g s ,  a n d  
n o nb a r b i t u r a t e  a g e n t s .  I t  i s  p o s s i b l e  t h a t  
p r e s c r i b i ng  t r ends  among  phys i c i ans  d iffe r  
according to type of comorbidity and guidelines 
consulted, and this may be a factor in the off-label 
use of drugs to treat pediatric ADHD in Japan. The 
p r e s en t  s t u d y  s u gg e s t e d  t h a t  r i s p e r i d on e ,  
valproate,  tr iclofos,  and aripiprazole might be 
prescr ibed as  off- label  use in  pediatr ic  ADHD 
patients. In the questionnaire survey of Japanese 
physicians mentioned above, many respondents 
cited risperidone, aripiprazole, antiepileptic drugs, 
and SSRIs as drugs they would like to see approved 
for clinical use in children with developmental 
disorders9). It is therefore likely that some drugs 
are knowingly used off-label because physicians 
a r e  f o r ced  by  nece s s i t y  t o  do  so .  G i ven  t he  
possibility that patients suffering adverse reactions 
fo l low ing  off- labe l  use  might  not  rece ive  the  
appropriate remedial care, there is an urgent need 
to gather data to evaluate efficacy and safety based 
on actual utilization, to decide whether or not to 
e x p a n d  t h e  i n d i c a t i o n s ,  a n d  t o  e l i m i n a t e  
d i s c r epanc i e s  be tween  package  i n se r t s  and  
guidelines, using health insurance claims data and 
other information sources.
Recently,  cases of  sudden death,  myocardial  

infarction, and stroke among children who were 
treated with drugs for ADHD were reported as 
adverse events in Canada and the United States10,11). 
In  response ,  the United States  Food and Drug 
A dm i n i s t r a t i o n  ( F DA )  a n d  t h e  A g e n c y  f o r  
Healthcare Research and Quality (AHRQ) embarked 
on a large-scale, joint study of ADHD medications 
and cardiovascular risk using health insurance 

Discussion
The present study found that methylphenidate 

tablet/powder might have been mainly used for 
ch i l d r en  w i th  ADHD be fo re  t he  approva l  o f  
methylphenidate OROS tablets and atomoxetine, 
and the prescript ion rates of methylphenidate 
OROS tablets and atomoxetine increased in recent 
years. Many medications not indicated for ADHD in 
children have also been used in these patients, 
suggesting the possibility that these medications 
have been used off-label to treat ADHD.
According to several reports on drug utilization 

in children (0 to 17 years) in the US, methylphenidate 
and amphetamine salts are widely used as ADHD 
medications, whereas atomoxetine, which is on the 
increase in Japan, is seeing a downward trend in 
the US, while utilization of dexmethylphenidate, 
lisdexamfetamine, and guanfacine has increased5). 
T h e r e  i s  a l s o  a  s l i g h t  u pwa rd  t r e nd  i n  t h e  
utilization of central nervous system agents, which 
include ADHD medicat ions,  in the US5,6 ) .  These 
studies illustrate the difference in utilization of 
ADHD medica t ions  be tween  Japan  and  o ther  
countr ies ,  and  th i s  h igh l ights  the  need  for  a  
Japan-specific understanding of drug utilization.
Differences in utilization of ADHD medications 

are presumably greatly influenced by the content 
o f  d i ff e r e n t  A DHD  t r e a t m e n t  g u i d e l i n e s ,  
i r respect ive  of  d ifferences  in  indicat ions  and 
off-label use. The guidelines for the diagnosis and 
t r e a t m e n t  o f  A DHD  i n  J a p a n  r e c omme n d  
methylphenidate OROS tablets and atomoxetine as 
first-line drugs3). In the US, the Texas Children's 
Medication Algorithm Project recommends central 
nervous stimulants, such as methylphenidate, as 
first-line drugs, and combined use of atomoxetine 
and  c en t r a l  n e r vou s  s t imu l an t s ,  a s  we l l  a s  
antidepressants (serotonin and norepinephrine 
reuptake inhibitors; SNRIs) and alpha-2 agonists, 
as  second- l ine  drugs  and beyond7 ) .  European 
c l in ica l  gu ide l ines  for  hyperk inet i c  d i sorder  
recommend central nervous stimulants, such as 
m e t h y l p h e n i d a t e ,  a s  fi r s t - l i n e  d r u g s ,  a n d  
noradrenergic agents, such as atomoxetine, if there 
is no improvement8).  One of the reasons for the 
wide use of methylphenidate and atomoxetine seen 
in this study might be that, in addition to being 
approved for  ADHD in Japan,  these drugs are 
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data12). The study concluded that even if there is an 
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medicat ion and ser ious cardiovascular  r isk12 ) .  
S u b s e q u e n t l y ,  h o w e v e r ,  e ff e c t s  o f  A DHD  
medications on cardiovascular risk factors have 
been reported13 ,14 ) .  The prevalence of pediatric 
ADHD patients slightly increased in this study. This 
phenomenon might be partly caused by increasing 
mean age of father due to trend of late marriage15) 
and increasing the opportunity of exposure to 
environmental chemicals16). Additionally, because 
p resc r ip t i on  r a t e  o f  p sycho t rop i c  d rugs  f o r  
children with ADHD were gradually increased in 
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outpatients aged 18 years or younger in Japan17). 
Therefore, we also need to establish the baseline 
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by these drugs and combinat ion therapies for 
children with ADHD.
There are some limitations to the present study. 

B e c a u s e  p r e s c r i p t i o n  d a t e s  c o u l d  o n l y  b e  
determined to the month and year of diagnosis 
listed on the hospital admission/non-admission 
claims data,  the dates of  al l  prescript ions and 
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as a new diagnosis of ADHD but before the actual 
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comorb id i ty  terms  were  based  on  the  hea l th  
in surance  c l a ims  and ,  the re fo re ,  need  to  be  
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Conclusion
Prescription patterns of drugs for children with 

ADHD changed before and after the approval of 
methylphenidate OROS tablets and atomoxetine in 
Japan .  We need  to  es tab l i sh  the  base l ine  for  
regular monitoring of adverse drug reactions by 
drugs for children with ADHD.
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