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Abstract
Objective: Functional outcomes were measured over a 12-month period in children and adolescents with attention deficit hyperactivity disorder (ADHD) after they received 
monotherapy. 

Design: Prospective, observational, noninterventional study.

Setting: Conducted in six non-Western countries. 

Participants: Outpatients 6 to 17 years of age with a verified diagnosis of ADHD in accordance with the Diagnostic and Statistical Manual, Fourth Edition, Text Revision (DSM-IV-TR), 
together with their physicians, decided to initiate or switch treatment for ADHD. Patients were prescribed pharmacological monotherapy: methylphenidate (n=221), nootropic 
agents  (n=91), or atomoxetine (n=234).

Measurements: Patients were followed for changes in their functional status and quality of life, which were assessed with the Child Health and Illness Profile–Child Edition (CHIP-
CE) Achievement domain. 

Results: At the end of the study, a mean improvement on the CHIP-CE Achievement domain score was observed for all countries and therapies except in Taiwan, where patients 
received atomoxetine, and in Lebanon, where patients received methylphenidate. No patient experienced a serious adverse event during the study. Four patients discontinued 
due to a treatment-emergent adverse event. 

Conclusion: After 12 months of treatment, clinical and functional outcomes were improved in children and adolescents from non-Western countries who initiated and remained 
on their prescribed pharmacological monotherapy.
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Introduction 
Attention deficit hyperactivity disorder (ADHD) is a central 
nervous system disorder that has its onset in childhood and is 
estimated to occur in 3–8% of children [1,2]. The disorder does 
not appear to be an acute or episodic illness, but rather a genetic 
or developmental alteration in particular cognitive or behavioral 
pathways and/or their regulation that is expressed as chronic hy-
peractivity-impulsivity and/or difficulties in sustaining attention 
[3,4]. ADHD often results in a number of functional impair-
ments including academic difficulties [5,6] and social skills defi-
cits [7–9]. Functional disability, primarily including academic 
performance, is a major concern for most parents who have chil-
dren with ADHD.   

There is a range of approved and unapproved pharmacologi-
cal agents used in general medical practice for ADHD treatment 
in pediatric patients worldwide. These include psychostimu-
lants, selective serotonin reuptake inhibitors and serotonin-nor-
epinephrine reuptake inhibitors (SNRIs), other noradrenergic 
agents, antidepressants, antipsychotics, and nootropic agents 
[10]. Current therapeutic approaches to ADHD treatment vary 
significantly on a geographic basis. In many countries and re-
gions, especially in non-Western countries, approaches to treat-
ment and prescription patterns are poorly defined [11].

This study was designed to describe functional outcomes and 
their correlation to clinical outcomes and treatment tolerability 
over a 12-month period in children and adolescents from non-
Western countries with ADHD, who switch, initiate, or reinitiate 
treatment with a single pharmacological agent, namely the SNRI 
atomoxetine, the stimulant methylphenidate, or a nootropic agent.  

Russia as well as some Asian, Middle Eastern, and Northern 
African countries, amongst others, are less studied in terms of 
typical patterns of ADHD pharmacological treatment. In Russia, 
where stimulant medications do not have marketing approval, 
ADHD is treated with a range of drugs; mainly nootropic agents, 
such as piracetam, are used due to their actions as cognitive en-
hancers [12,13]. However, in most other parts of the world, espe-
cially in non-Western countries, stimulant medications are likely 
to be the preferred form of drug treatment for ADHD [11,14]. 
Atomoxetine is a nonstimulant, centrally acting, SNRI with little 
or no affinity for other transporters or neurotransmitter receptors 
[15]. Atomoxetine has been demonstrated to be an efficacious, 
well-tolerated treatment in children and adolescents diagnosed 
with ADHD in several clinical trials [16–18].

Functional outcomes of ADHD pharmacologic treatments 
may vary in different regions of the world, but there is a critical 
lack of knowledge regarding the treatment of ADHD in many 
non-Western countries. The efficacy and tolerability of drugs de-
veloped in the Western hemisphere has not been well studied in 
different ethnic and cultural settings in other parts of the world, 
particularly in relation to the level of functional impairment and 
quality of life [11]. Indeed, the broader efficacy and tolerability 
of ADHD therapies remain an area of current research, even in 
Western countries [2].  

The primary measure of treatment effectiveness for ADHD 
in children and adolescents in this study was improvement of 
parent-rated functional outcomes, especially those related to the 
child’s ability to meet his/her parent’s expectations in social ac-

tivities (e.g., at school, with peers). The Child Health and Illness 
Profile–Child Edition (CHIP-CE) Achievement domain was 
used for this evaluation due to its proven validity and accuracy in 
large-scale trials [19–21]. 

Methods 

Study design and patients 
This was a noncomparative, prospective, observational, nonin-
terventional study to describe functional outcomes/quality of 
life in children and adolescents with ADHD who were initiat-
ing therapy with a single pharmacological agent in non-Western 
countries. Enrollment was initiated on 8 January 2009, with the 
last patient visit on 2 March 2011. Outpatients 6 to 17 years of 
age were recruited at 28 study centers in the Russian Federation, 
China, Taiwan, Egypt, United Arab Emirates (UAE), and Leba-
non. The patients had verified diagnosis of ADHD in accordance 
with the Diagnostic and Statistical Manual, Fourth Edition, Text 
Revision (DSM-IV-TR) and, together with their physicians, de-
cided to initiate or switch treatment for ADHD. Patients were to 
have attended school for at least the previous 4 weeks and were to 
continue to attend classes for at least 4 weeks before the summer 
vacation period. Eligible patients were either initiating or switch-
ing treatment for ADHD and only patients initiating monother-
apy with methylphenidate, nootropic agents, or atomoxetine for 
the treatment of ADHD could be enrolled in the study. Eligible 
patients were without significant or unstable mental or general 
medical comorbidities and could not be involved in a concurrent 
controlled clinical trial.

For both the atomoxetine and methylphenidate, it was as-
sumed that an improvement of 7 in CHIP-CE Achievement 
domain score would be observed at 12 months with a standard 
deviation (SD) of 9. With this, a sample size of 80 was needed 
to obtain a 95% confidence interval (CI) of width 4. For noot-
ropic agents, a sample size of 35 was needed to provide 95% CI 
of width 6, assuming an improvement of 5 (SD=9). To account 
for drop-outs and switching, enrollment was set at 220, 220, 
and 100 for atomoxetine, methylphenidate, and nootropic agent 
arms, respectively.

Due to a relatively low rate of use of atomoxetine [11], pos-
sibly less than 10% in most countries, recruiting participants at 
a natural rate would accrue approximately 2000 stimulant group 
patients before achieving our required goal of 220 atomoxetine 
group patients. So, to achieve the required sample size, a strategy of 
oversampling of atomoxetine patients was proposed. This involved 
recruiting atomoxetine patients throughout the 6-month enroll-
ment window; however, patients taking stimulants would only be 
invited to participate at regulated intervals (or windows) over the 
6-month period. The relatively small sample size (220 atomox-
etine patients) and 44 potential sites combined with the extended 
6-month enrollment period were designed to enable recruitment 
of atomoxetine in a natural manner despite its lower relative use.

The study duration was 12 months to allow time to observe 
changes in the primary endpoint over the course of a full school 
year or equivalent. Patients who discontinued their initially 
prescribed monotherapy treatment were to be followed for the 
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12-month study duration because monotherapy treatment dis-
continuation was not a reason for study discontinuation. There 
were six scheduled assessment points during the study. Visit 1 
(study entry) was at the time of pharmacological agent prescrip-
tion for ADHD treatment. The post-study entry assessments 
were as follows: Visit 2 (Month 1), Visit 3 (Month 3), Visit 4 
(Month 6), Visit 5 (Month 9), and Visit 6 (Month 12).  

As this was an observational study and did not impose any 
form of intervention, along with the assent of the patients, the 
parents/guardians of patients provided written authorization for 
the use and disclosure of their personal health information as 
described in the study Consent to Release Information. This 
consent covered the collection and release of data regarding treat-
ment and its outcomes for the duration of the study. The con-
fidential nature of patient information was maintained, and all 
local regulations were followed. 

This study was submitted to an ethical review board (ERB) 
for approval whenever required by local law. In addition, regard-
less of local law, the study was submitted to at least one ERB per 
country for review and to confirm that the study was considered 
noninterventional in that country. This study was conducted 
in accordance with the ethical principles that have their ori-
gin in the Declaration of Helsinki and that are consistent with 
good clinical practices and applicable laws and regulations of  
the country or countries where the study was conducted, as  
appropriate.

Effectiveness and safety measures 
The primary outcome measure was the change in CHIP-CE 
Achievement domain score from the baseline to endpoint. The 
CHIP-CE is a parent-completed instrument that measures overall 
quality of life and other areas to assess mental health, self-esteem, 
general behavior, and involvement with family and peers. The 
Achievement domain (1 of 5 CHIP-CE domains) is a 10-item 
scale that measures the extent to which a child meets expecta-
tions for role performance in school and with peers (subdomains: 
Academic performance and Peer relations) [22,23]. The validity 
and reliability of CHIP-CE has been confirmed in children with 
ADHD across the United States [22,23], and Europe [21].

Secondary outcome measures included the other four do-
mains of the CHIP-CE: Satisfaction, Comfort, Resilience, and 
Risk Avoidance. The clinician-rated, 7-point, single-item Clini-
cal Global Impressions-ADHD-Severity (CGI-ADHD-S) scale 
was used to assess the severity of ADHD symptoms [24]. A com-
prehensive assessment of child psychopathology in various men-
tal disorders was carried out using the 97-item Child Symptom 
Inventory-4 Parent Checklist (CSI-4) [25]. Comorbidities were 
evaluated using the CSI-4 (Categories B–J) and the Adolescent 
Symptom Inventory-4 Parent Checklist [26] Categories L (bipo-
lar disorder) and O (substance abuse).  

Safety measures included serious adverse events (SAEs), 
treatment-emergent adverse events (TEAEs), and adverse events 
(AEs) that led to study discontinuation.

Statistical analyses 
The primary analysis used an “on-drug” analysis population. 
Patients who discontinued their originally prescribed pharmaco-

monotherapy were excluded from the point of discontinuation. 
For those patients who were lost to follow-up or who dropped 
out from the study, the analyses included all data up to the point 
of the last data collection.

This was an observational study looking at treatment patterns 
specifically for each participating non-Western country. The trial 
was not designed to compare treatment groups.

Descriptive statistics were used to summarize patient char-
acteristics at study entry for all enrolled patients. Demographic 
data collected included age, gender, race, weight at study entry, 
and previous ADHD treatment. The primary endpoint, change 
from baseline of CHIP-CE Achievement domain score, was ana-
lyzed by country and treatment using a likelihood-based, mixed-
effects model with repeated measures (MMRM). Adjustment 
for ADHD severity at study entry was prespecified; however, the 
model failed to converge with this term so it was removed from 
the final model. A similar analysis was performed for change in 
CGI-ADHD-S and CSI-4 from study entry to final visit. To 
standardize CHIP-CE and CSI-4 symptom severity scores, they 
were compared to normative samples. Higher CHIP-CE scores 
indicated better health, and lower CSI-4 scores indicated symp-
tom severity.

Correlation of the change in ADHD severity with change in 
functional outcomes was calculated with the Pearson correlation 
statistic with associated 95% CI.

Safety analyses were conducted on the full analysis set popula-
tion. This included any patient with at least one visit post-study 
entry. Incidence rates of TEAEs were summarized descriptively 
by preferred term and system organ class.  

Results 

Patient disposition 
At study entry, a total of 546 patients were enrolled; 234 pa-
tients were prescribed atomoxetine, 221 patients were prescribed 
methylphenidate, and 91 patients were prescribed nootropic 
agents. The proportion of patients who completed the 12-month 
study (through Visit 6) was 62.4% (atomoxetine, n=146), 60.2% 
(methylphenidate, n=133), and 84.6% (nootropic agents, n=77).

Treatment adherence 
At final visit (Visit 6), 113 of 219 (51.6%) patients were still re-
ceiving their originally prescribed atomoxetine treatment, 102 of 
204 (50%) patients were still receiving their originally prescribed 
methylphenidate treatment, and 67 of 91 (73.6%) patients were 
still receiving their originally prescribed nootropic agent treat-
ment. Changes in treatment regimens during the 12-month 
study are summarized by country and treatment in Table 1.  

The majority of patients, with the exception of those in Chi-
na, did not discontinue their original monotherapy during the 
study. In China, 58.0% of patients receiving atomoxetine and 
49.3% of patients receiving methylphenidate discontinued their 
original monotherapy treatment during the study and did not 
start a new treatment (Table 1). Additionally, a high proportion 
of patients from Taiwan did not complete the study (90.9% ato-
moxetine patients; 66.7% methylphenidate patients). A patient’s 
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discontinuation from original monotherapy or switching was not 
obtained after the patient discontinued the study.

Reasons for monotherapy discontinuation are summarized 
by country and treatment in Table 2. Nearly all patients who 
discontinued the study prior to the final visit were either lost 
to follow-up or discontinued due to parent/caregiver decision 
(47.5% atomoxetine patients; 57.7% methylphenidate patients; 
25.0% nootropic agent patients). China had the highest per-
centage of discontinuations (58.0% of atomoxetine patients and 
49.3% of methylphenidate patients). In patients from China, the 
most common reasons for discontinuation were caregiver deci-
sion (n=12) and lack of effect (n=11) with atomoxetine therapy 
and caregiver decision (n=24) with methylphenidate therapy.  

Demographics 
Demographic characteristics are summarized by treatment group 
in Table 3. The mean age (SD) of patients enrolled in this study 
was 9.6 (2.8) years in the atomoxetine group, 9.9 (2.7) years in 
the methylphenidate group, and 9.4 (2.5) years in the nootropic 
agent group. With three exceptions, all patients were either White 
or Asian. The majority of patients were male (atomoxetine, 88.0%; 
methylphenidate, 81.4%; nootropic agents, 76.9%).    

A score of 43 or below on a CHIP-CE domain indicates poor 
health in that domain while a score of 57 or higher indicates 
excellent health [27]. At study entry, low values for the CHIP-
CE Achievement, Satisfaction, and Risk Avoidance domains 
were observed, indicating an impaired quality of life in this 
group of patients (Table 3). In all three treatment groups, the 
mean Comfort domain standardized scores (mean [SD]) at study 
entry approached or were within the normal range (atomoxetine, 
41.8 [12.2]; methylphenidate, 44.5 [11.7]; nootropic agents, 
48.5 [10.2]). Mean Resilience domain standardized scores were 
within the normal range for the nootropic agent treatment group 
(43.4 [10.3]), but reflected impairments in the atomoxetine 
(30.0 [13.4]) and methylphenidate groups (27.6 [13.5]). CGI-
ADHD-S scores indicated that a majority of patients who were 
prescribed atomoxetine or methylphenidate were moderately 
to markedly ill, while a majority of those prescribed nootropic 
agents were mildly to moderately ill (Table 3).

The proportion of patients meeting physician-rated CSI-4 
screening cut-off scores for ADHD-combined, hyperactive-im-
pulsive, and inattentive subtypes are shown in Table 4. Overall, 
ADHD-inattentive was the most common subtype reported at 
baseline for all three treatment groups across countries. A much 
lower percentage of patients met screening cut-off scores for com-
bined (20.6% vs 43.0% overall), hyperactive-impulsive (32.4% 
vs 51.5% overall), and inattentive (37.1% vs 63.3% overall) sub-
types in Taiwan for the atomoxetine group. The most common 
psychiatric comorbidities reported at baseline were specific pho-
bia (8.7–66.7%), vocal tics (7.4–60.0%), and oppositional defi-
ant disorder (21.7–50.0%). A high proportion of atomoxetine-
treated patients from Taiwan reported meeting screening cut-off 
scores for obsessions, motor tics, and vocal tics (51.4%, 57.1%, 
and 60.0%, respectively) (Table 4), compared to the overall pro-
portion of patients meeting cut-off scores (34.8%, 34.8%, and 
37.0%, respectively).

Functional outcomes 
The CHIP-CE Achievement domain mean standardized scores at 
study entry and final visit are summarized by country and treat-
ment in Figure 1a. Data collected after patients discontinued the 
original monotherapy medication were excluded from the analy-
ses. The mean change from baseline to endpoint of the Achieve-
ment domain score is shown by country in Table 5. At the end 
of the study, a mean improvement (increase) on the CHIP-CE 
Achievement domain score was observed for patients in all coun-
tries and on all therapies except patients in Taiwan who received 
atomoxetine (–4.2, 95% CI [–9.8, 1.3]) and patients in Lebanon 
who received methylphenidate (2.0, 95% CI [–1.9, 6.0]).  

The CGI-ADHD-S scores at study entry and final visit are 
summarized by country and treatment in Figure 1b. For patients 
who remained on their originally prescribed treatment, a mean 
improvement (decrease) on CGI-ADHD-S score was observed at 
the end of the study for all countries and therapies (Table 5). For 
patients who remained on their originally prescribed treatment, a 
mean improvement on the CSI-4 ADHD combined-type symp-
tom severity score was observed at the end of the study for all 
countries and therapies except patients in Taiwan who received 
atomoxetine (2.2, 95% CI [–4.8, 9.2]).

Correlation values between the CGI-ADHD-S and CHIP-
CE, and between the CSI-4 and CHIP-CE are summarized in 
Table 6. As shown in Table 6, CHIP-CE Achievement and Risk 
Avoidance domains are negatively correlated with CGI-ADHD-
S and CSI-4 scores for atomoxetine and MPH.

Safety measures 
No patient experienced an SAE during the study. Four patients 
discontinued due to a TEAE. In the atomoxetine group, one pa-
tient discontinued due to a TEAE of insomnia. In the methyl-
phenidate group, the TEAEs that led to discontinuation of three 
patients included headache, anxiety, and depressed mood.

In patients from China, the incidence of TEAEs was 26.0% 
(n=13) in patients who took atomoxetine (N=50) and 21.1% 
(n=15) in patients who took methylphenidate (N=71). With 
both treatments, the most common TEAE was decreased ap-
petite (16.0% atomoxetine; 12.7% methylphenidate). Insomnia 
occurred in 7.0% of patients from China treated with methyl-
phenidate and none treated with atomoxetine. All other TEAEs 
occurred in no more than one patient per treatment. In Taiwan 
and UAE, one patient from each country reported a TEAE (1 
atomoxetine UAE [insomnia, dizziness, headache, and abdomi-
nal discomfort]; 1 methylphenidate Taiwan [rhinitis allergic]).

In Egypt, the incidence of TEAEs was 0% among patients 
who took atomoxetine (N=42) and 5.7% (2 patients) among 
those treated with methylphenidate (N=35). Each event in 
the methylphenidate group occurred only in one patient. The  
incidence of TEAEs in patients from Lebanon was 8.7% (n=2) 
in patients who took atomoxetine (N=23) and 11.1% (n=4) in 
patients who took methylphenidate (N=36). In patients treat-
ed with methylphenidate, the most common TEAE was head-
ache (8.3% [3 patients]). All other TEAEs occurred in no more  
than one patient per treatment group. The incidence of TEAEs 
in Russian patients was 11.8% (n=6) in patients who took  



ORIGINAL RESEARCH – Functional outcomes with treatment for ADHD Drugs in Context

Downloaded from www.drugsincontext.com Drugs in Context 2013; 212260 ISSN 1740-4398
Copyright © 2013 Altin M, El-Shafei AA, Yu M, Desaiah D, Treuer T, Zavadenko NN, Gao HY. Distributed under the terms of the Creative Commons 
Attribution License CC-BY-NC-ND 3.0. No other uses without permission.

5

Ta
bl

e 
1.

 C
ha

ng
e 

in
 tr

ea
tm

en
t r

eg
im

en
s 

du
rin

g 
th

e 
st

ud
y.

AT
X,

 n
 (%

)
M

PH
, n

 (%
)

N
oo

tr
op

ic
 a

ge
nt

s,
 n

 (%
)

To
ta

l  
N

Co
nt

in
ue

d 
on

  
or

ig
in

al
 

tr
ea

tm
en

t

Sw
itc

he
d 

to
 M

PH
A

dd
ed

M
PH

D
is

co
nt

in
ue

da
To

ta
l  

N
Co

nt
in

ue
d 

on
  

or
ig

in
al

 
tr

ea
tm

en
t

Sw
itc

he
d 

to
 A

TX
D

is
co

nt
in

ue
da

To
ta

l  
N

Co
nt

in
ue

d 
on

  
or

ig
in

al
 

tr
ea

tm
en

t

Sw
itc

he
d 

to
 A

TX
D

is
co

nt
in

ue
da

Ch
in

a 
50

17
 (3

4.
0)

4 
(8

.0
)

0
29

 (5
8.

0)
71

36
 (5

0.
7)

0
35

 (4
9.

3)
N

A
N

A
N

A
N

A

Eg
yp

t 
42

42
 (1

00
.0

)
0

0
0

35
32

 (9
1.

4)
0

3 
(8

.6
)

N
A

N
A

N
A

N
A

U
A

E 
20

14
 (7

0.
0)

0
0

6 
(3

0.
0)

23
16

 (6
9.

6)
1 

(4
.3

)
6 

(2
6.

1)
N

A
N

A
N

A
N

A

Ta
iw

an
 

33
23

 (6
9.

7)
2 

(6
.1

)
4 

(1
2.

1)
4 

(1
2.

1)
39

35
 (8

9.
7)

1 
(2

.6
)

3 
(7

.7
)

N
A

N
A

N
A

N
A

Le
ba

no
n 

23
20

 (8
7.

0)
0

0
3 

(1
3.

0)
36

33
 (9

1.
7)

0
3 

(8
.3

)
N

A
N

A
N

A
N

A

Ru
ss

ia
n 

Fe
d.

 
51

44
 (8

6.
3)

1 
(2

.0
)

N
A

b
6 

(1
1.

8)
N

A
N

A
N

A
N

A
91

75
 (8

2.
4)

5 
(5

.5
)

11
 (1

2.
1)

a D
is

co
nt

in
ue

d 
or

ig
in

al
 tr

ea
tm

en
t w

ith
ou

t s
ta

rt
in

g 
ne

w
 tr

ea
tm

en
t.

b In
 th

e 
Ru

ss
ia

n 
Fe

d.
, s

tim
ul

an
t m

ed
ic

at
io

ns
 d

o 
no

t h
av

e 
m

ar
ke

tin
g 

ap
pr

ov
al

; A
D

H
D

 is
 p

rim
ar

ily
 tr

ea
te

d 
w

ith
 n

oo
tr

op
ic

 a
ge

nt
s.

N
ot

e:
 N

um
be

rs
 re

fle
ct

 th
e 

la
st

 p
at

ie
nt

 v
is

it.
 In

 p
at

ie
nt

s 
w

ho
 d

is
co

nt
in

ue
d 

pr
io

r t
o 

th
e 

12
-m

on
th

 ti
m

ep
oi

nt
, i

t i
s 

un
kn

ow
n 

if 
pa

tie
nt

s 
di

sc
on

tin
ue

d 
th

ei
r o

rig
in

al
 m

on
ot

he
ra

py
 d

ur
in

g 
th

e 
12

-m
on

th
 p

er
io

d.
 

A
bb

re
vi

at
io

ns
A

D
H

D
, a

tt
en

tio
n 

de
fic

it 
hy

pe
ra

ct
iv

ity
 d

is
or

de
r; 

AT
X,

 a
to

m
ox

et
in

e,
 F

ed
., 

Fe
de

ra
tio

n;
 M

PH
, m

et
hy

lp
he

ni
da

te
, n

/N
, n

um
be

r o
f p

at
ie

nt
s;

 N
A

, n
ot

 a
pp

lic
ab

le
; U

A
E,

 U
ni

te
d 

A
ra

b 
Em

ira
te

s. 
do

i: 
10

.7
57

3/
di

c.
21

22
60

.t0
01

Ta
bl

e 
2.

 R
ea

so
n 

fo
r m

on
ot

he
ra

py
 tr

ea
tm

en
t d

is
co

nt
in

ua
tio

n.

A
to

m
ox

et
in

e
M

et
hy

lp
he

ni
da

te
N

oo
tr

op
ic

 
ag

en
ts

Re
as

on
 fo

r 
di

sc
on

tin
ua

tio
na , n

Ch
in

a
N

=5
0

Eg
yp

t
N

=4
2

U
A

E
N

=2
0

Ta
iw

an
N

=3
3

Le
ba

no
n

N
=2

3
Ru

ss
ia

n 
Fe

d.
N

=5
1

Ch
in

a
N

=7
1

Eg
yp

t
N

=3
5

U
A

E
N

=2
3

Ta
iw

an
N

=3
9

Le
ba

no
n

N
=3

6
Ru

ss
ia

n 
Fe

d.
N

=9
1

N
um

be
r o

f d
is

co
nt

in
ua

tio
ns

b  
33

0
6

10
3

7
35

3
7

4
3

16

Ad
eq

ua
te

 re
sp

on
se

 
3 

0
0

0
0

1
1 

1 
0

0
0

2

Ad
ve

rs
e 

ev
en

t 
6 

0
0

0
1

1 
3 

1 
0

0
1

1

La
ck

 o
f e

ffe
ct

 
11

 
0

3 
1

0
2 

4 
1 

4
1 

1
9

In
ve

st
ig

at
or

 d
ec

is
io

n 
1 

0
1

0
0

0
3

0
0

0
0

0

Ca
re

gi
ve

r d
ec

is
io

n 
12

 
0

2
9 

2
3

24
0

2
3

1
4

Ca
nn

ot
 a

ffo
rd

 m
ed

ic
at

io
n 

0
0

1
0

0
0

a O
nl

y 
on

e 
re

as
on

 fo
r d

is
co

nt
in

ua
tio

n 
w

as
 g

iv
en

 p
er

 p
er

so
n.

b N
um

be
r o

f p
at

ie
nt

s 
w

ho
 d

is
co

nt
in

ue
d 

pr
es

cr
ib

ed
 m

on
ot

he
ra

py
. 

A
bb

re
vi

at
io

ns
Fe

d.
, F

ed
er

at
io

n;
 n

/N
, n

um
be

r o
f p

at
ie

nt
s;

 U
A

E,
 U

ni
te

d 
A

ra
b 

Em
ira

te
s.

do
i: 

10
.7

57
3/

di
c.

21
22

60
.t0

02



ORIGINAL RESEARCH – Functional outcomes with treatment for ADHD Drugs in Context

Downloaded from www.drugsincontext.com Drugs in Context 2013; 212260 ISSN 1740-4398
Copyright © 2013 Altin M, El-Shafei AA, Yu M, Desaiah D, Treuer T, Zavadenko NN, Gao HY. Distributed under the terms of the Creative Commons 
Attribution License CC-BY-NC-ND 3.0. No other uses without permission.

6

Table 3. Overall patient characteristics.

Atomoxetine 
N=234a

Methylphenidate 
N=221a

Nootropic agents 
N=91a

Age at consent (years) 

 Mean (SD) 9.6 (2.8) 9.9 (2.7) 9.4 (2.5)

Gender; n (%) 

 Male 206 (88.0) 180 (81.4) 70 (76.9)

Race; n (%) 

 White 129 (55.1) 93 (42.1) 91 (100.0)

 Asian 102 (43.6) 128 (57.9) 0 (0.0)

 Black or African American 2 (0.9) 0 (0.0) 0 (0.0)

 Other 1 (0.4) 0 (0.0) 0 (0.0)

Weight at study entry (kg) 

 Mean (SD) 35.21 (12.8) 37.44 (14.09) 33.63 (12.2)

Previous ADHD treatment; n (%)b

 Any 69 (29.7) 50 (22.6) 31 (34.1)

 Atomoxetine 9 (3.9) 14 (6.3) 2 (2.2)

 Methylphenidate 38 (16.4) 35 (15.8) 0 (0.0)

 Nootropic agents 21 (9.1) 0 (0.0) 17 (18.7)

 Other ADHD treatment 11 (4.7) 5 (2.3) 14 (15.4)

CSI-4 ADHD combined-type standardized score

 Mean (SD) 73.8 (12.1) 71.2 (10.5) 77.0 (10.1)

CGI-ADHD-S; n (%) 

 Normal, not at all ill 1 (0.4) 0 0

 Borderline ill 4 (1.7) 2 (0.9) 3 (3.3)

 Mildly ill 18 (7.7) 15 (6.8) 31 (34.1)

 Moderately ill 77 (33.0) 81 (36.7) 48 (52.7)

 Markedly ill 82 (35.2) 81 (36.7) 8 (8.8)

 Severely ill 46 (19.7) 40 (18.1) 1 (1.1)

 Among the most extremely ill 5 (2.1) 2 (0.9) 0

CHIP-CE standardized score, mean (SD) 

 Achievement 28.4 (10.0) 27.9 (10.0) 33.0 (8.8)

 Satisfaction 30.9 (13.6) 34.1 (14.6) 33.8 (11.1)

 Comfort 41.8 (12.2) 44.5 (11.7) 48.5 (10.2)

 Risk avoidance 33.5 (11.5) 35.4 (12.0) 37.1 (10.3)

 Resilience 30.0 (13.4) 27.6 (13.5) 43.4 (10.3)

aNumber of patients per group may vary. 
bPatients can be counted in more than 1 category. 
Abbreviations
ADHD, attention deficit hyperactivity disorder; CGI-ADHD-S, Clinical Global Impressions-ADHD-Severity; CHIP-CE, Child Health and Illness Profile–Child  
Edition; CSI-4, Child Symptom Inventory4; n/N, number of patients; SD, standard deviation. 
doi: 10.7573/dic.212260.t003
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Figure 1a. Mean CHIP-CE achievement domain standardized score. 

Figure 1b. Mean CGI-ADHD-S standardized score. 

Abbreviations
CHIPCE, Child Health and Illness Profile–Child Edition; Fed., Federation; UAE, United Arab Emirates.
doi: 10.7573/dic.212260.f001a

Abbreviations
CHIP-CE, Child Health and Illness Profile–Child Edition; Fed., Federation; UAE, United Arab Emirates
doi: 10.7573/dic.212260.f001b
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atomoxetine (N=51) and 5.5% (n=5) in patients who took noot-
ropic agents (N=91). The only event to occur in greater than one 
patient per treatment group was headache (3.9% [2 atomoxetine 
patients]).  

Discussion
Functional outcomes of ADHD pharmacological treatments 
may vary in different regions of the world, but there is a criti-
cal lack of knowledge regarding treatment of ADHD in many 
non-Western countries. This study was conducted in six less-
studied non-Western countries, including China, Egypt, the 
Russian Federation, UAE, Taiwan, and Lebanon. The objective 
of this study was to describe functional outcomes and their cor-
relation with clinical outcomes and treatment tolerability over 
a 12-month period in children and adolescents with ADHD, 
who switch, initiate, or reinitiate treatment. As with studies 
conducted in other regions, the majority of ADHD patients in 
this study were male and under the age of 12 [11,17–19,28]. 
Additionally, most patients were moderately to markedly ill 
with the exception of patients in the nootropic agents group (in 
Russia), for which a majority were mild to moderately ill.  

The proportion of patients meeting the CSI-4 cut-off scores 
for hyperactive-impulsive and inattentive subtypes were differ-
ent from those previously reported in Western countries, as well 
as in Eastern Europe and Asia [14,29–31]. Psychiatric comor-
bidities were common at study entry, which is in agreement 
with other published reports of comorbidity prevalence rates 
in patients with ADHD [11,19,32–38]. However, the CSI-4 
rating scale does not provide a formal diagnosis and may over-
estimate the prevalence of comorbidities.  

At study entry, CHIP-CE Achievement, Satisfaction, and 
Risk Avoidance domains indicated an impaired quality of life. 
After 12 months of treatment, functional and clinical im-
provements were observed in children and adolescents from 
non-Western countries who initiated and remained on their 
prescribed ADHD monotherapy treatment. This was observed 
with all three therapies evaluated in this study (atomoxetine, 
methylphenidate, and nootropic agents). On the primary objec-
tive, a mean improvement in functional outcomes, as measured 
by the CHIP-CE Achievement domain score, was observed for 
patients in all countries and for all therapies at endpoint, with 
the exception of patients in Taiwan who received atomoxetine 
and patients in Lebanon who received methylphenidate. The 
CHIP-CE scores at baseline and the change from baseline were 
similar to that seen in studies of atomoxetine in children and ad-
olescents in Europe, Canada, and Asia with ADHD [11,19,39]. 
This study showed a correlation between functional status mea-
sured by the Achievement domain and ADHD severity.

With regard to ADHD symptom severity (as measured  
by the CSI-4 ADHD combined-type score and the  
CGI-ADHD-S score), improvements at endpoint were ob-
served for patients from all countries and for all therapies, 
except patients in Taiwan who received atomoxetine; for this 
subset of patients, improvement in symptom severity was  
observed on the CGI-ADHD-S but not on the CSI-4 ADHD 
combined-type score.  Ta
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There are several possible explanations for the difference seen 
in patients from Taiwan and Lebanon in this study. In Taiwan, 
atomoxetine is a second-line treatment; patients must first fail 
methylphenidate before being prescribed atomoxetine. However, 
the response rates for both atomoxetine and methylphenidate 
have been shown to be similar and superior to that for placebo 
[40]. Previous treatment history and ADHD-subtype distribu-
tion is different from that in other countries. Study discontinu-
ation was very high for both atomoxetine and methylphenidate. 
The most common reason for discontinuation was caregiver de-
cision. One could infer from the discontinuations due to care-
giver decision that parents had doubts about medical treatment. 
In addition, a high proportion of atomoxetine-treated patients 
from Taiwan met screening cut-off scores for obsessions, motor 
tics, and vocal tics. In Lebanon, patients who received methyl-
phenidate reported lower CHIP-CE Achievement domain scores 
compared to the scores observed in patients from other countries 
also receiving methylphenidate. The cause of this difference is 
unclear.   

No new safety outcomes were seen in this study. No patient 
experienced an SAE during the study, and four patients discon-
tinued due to an AE. The patient tolerability profile differed 
somewhat between countries, with patients from China having a 
higher incidence of TEAEs.  

Several limitations of our study must be acknowledged. This 
was a noncomparative, prospective, observational, noninterven-
tional study. While a strength in terms of applicability to the real-
world patient population, because of the lack of randomization 
and blinding, biases including those due to selection are expect-
ed. Results presented here are not meant to compare treatments 
since analyses conducted do not address these biases. In addi-
tion, the study was designed to only include patients initiating 
monotherapy, and so results presented here can only be applied 

to this population. There were no adjustments done for multiple 
estimates and low enrollment, and a high discontinuation rate 
for some countries resulted in lower power to detect meaning-
ful changes. Also, although the CHIP-CE is a well-validated, 
parent-completed instrument in the United States and Europe 
[21,22,41], it has not been validated in other countries. These 
limitations should be taken into account when interpreting the 
results.

Conclusions 
After 12 months of treatment, functional and clinical improve-
ments were observed, as measured by the CHIP-CE, in children 
and adolescents from non-Western countries who initiated and 
remained on their prescribed ADHD monotherapy treatment. In 
the present study, few ADHD monotherapy treatment patients 
discontinued due to AEs over the 12-month trial, which shows 
that atomoxetine, methylphenidate, and nootropic agents were 
well tolerated in patients from these regions.  
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