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Objective: Some previous studies have reported that ADHD is often 

comorbid with anxiety disorders. The aim of the present study was to 
evaluate the effectiveness of reboxetine in treating outpatient children 
and adolescents with ADHD and comorbid anxiety disorders. 
Method: In this open-label study, 25 outpatient children and 

adolescents, aged 6-16 years were selected by convenient sampling 
and underwent treatment with 4mg reboxetine for four weeks. Data 
were collected at baseline, two weeks and four weeks after the start of 
the medication using Conners' Parent Questionnaire, Hamilton's 
Rating Scale for Anxiety, Clinical Global Assessment Scale, Clinical 
Global Impression-Severity Scale and Side Effects Form. Data were 
analyzed using repeated measure, analyses of variance (ANOVA), 
Tukey post hoc test and paired t-test. 
Results: There were significant reduction in the total score of ADHD (F 

= 31.441; P <0.001) at the end of the treatment compared to baseline 
(Table1). The differences between T0 and T2 in the subscales of 
attention deficit, hyperactivity and confrontation (F = 20.691; P <0.001, 
F = 28.810; P <0.001, and F = 17.463; P <0.001, respectively) were 
also significant. Findings also indicated significant differences between 
T0 and T1 (P<0.01) and T1 and T2 (P<0.01) in all of the subscales 
except for confrontation. A significant improvement was observed in 
the severity of ADHD and anxiety disorders during different courses of 
the treatment (p<0.001). No significant changes were observed in 
systolic and diastolic blood pressure and pulse and weight of the 
patients during the study. The most common complications were 
headache and anorexia. 
Conclusions: The short-term treatment with reboxetine was effective 

in improving ADHD with comorbid anxiety disorders. Therefore, 
reboxetine could be used as a treatment option for ADHD in those 
children who experience comorbid anxiety disorders or in those who 
are non-responsive or intolerant to methylphenidate. 
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Attention deficit-hyperactivity disorder (ADHD) is 

one of the most common neurobehavioral and 

psychiatric disorders in children and adolescents. 

About 3-7% of school age children and adolescents 

have been reported to be affected by ADHD.1 This 

disorder often causes impairment in academic 

performance and interpersonal relationships; and 

researches indicate concurrent symptoms of mood, 

anxiety and substance abuse disorders in patients 

with ADHD; 2 thus, its treatment is of prime 

importance. 

Dopaminergic and noradrenergic agonists or 

stimulants are first-line medications in treatment of 

patients with ADHD; however, due to some 

limitations (e.g., non- responsiveness of some 

 

 

 

patients, worsening of anxiety in patients with 

comorbid anxiety symptoms and potential risk for  

abuse),several clinical trials have considered non-

stimulants drugs to treat ADHD. 3,4  
Although approximately all antidepressants can be 

used to treat ADHD, the clinical use of tricyclic 

antidepressants such as imipramine and desipramine 

is limited due to risk of adverse effects like 

cardiovascular complications and sudden death.5, 

6,7Atomoxetineis often suggested rather than 

tricyclic antidepressant in cases of non-

responsiveness to stimulants or in presence of 

depression or anxiety symptoms. Atomoxetine is a 

selective norepinephrine reuptake inhibitor, with 

little effects on other receptors or neurotransmitters.8 

some studies showed that atomoxetine is an effective 
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and economic alternative for the treatment of 

ADHD.9Reboxetine is also a selective 

norepinephrine reuptake with similar effects, but a 

longer half-life of approximately 12 hours.10, 11 

Several recent studies have revealed the efficacy and 

tolerability of reboxetine in treatment of ADHD; 12, 

10,13, 14, 15, 16, 17, 18 but to our knowledge, there 

is none considering the effectiveness of reboxetine in 

treatment of patients with ADHD and concurrent 

anxiety disorders. The aim of this study was to 

evaluate the effect of reboxetine on ADHD with 

comorbid anxiety disorders in children and 

adolescents. 

 

Material and Methods 

In this open-label study,25outpatient children and 

adolescents (men age: 8.7 and range: 6-16 years) 

diagnosed with ADHD (combined subtype) and 

comorbid anxiety disorders (including General Anxiety 

Disorder, Social Phobia Disorder or Specific Phobia 

Disorder)were selected from the outpatient clinic of 

child and adolescent psychiatry of Golestan 

educational hospital in Ahvaz/Iran using convenient 

sampling. 

Parents Complaints were ADHD. After explaining the 

procedure and the purpose of the study, informed 

consent was obtained from the parents. 

Diagnosis of the disorders according to DSM-IV-TR 

criteria and physical examination including blood 

pressure, peripheral pulse and weight were made by 

two child and adolescent psychiatrists, and Raven IQ 

test was performed by a clinical psychologist. 

Exclusion criteria included the presence of heart 

problem, high blood pressure, kidney and liver 

dysfunction, epilepsy, drug abuse during the last 

month, intolerance to reboxetine, mental retardation 

(IQ≤70) and any other psychiatric disorders. 

All subjects received treatment with reboxetine for four 

weeks. To minimize the side effects, reboxetine was 

started at a single dose of 1mg in the morning of the 

first day and continued to two divided doses in the 

morning and afternoon by the end of first week. Then, 

the dose increased to 4mg daily (2mg in the morning 

and 2mg in the afternoon) from the second to forth 

weeks. The average dose was 3.8 mg/day. 

 One of the participants could not tolerate the drug and 

developed butterfly sensation after taking the first dose 

(1mg) and gave up the study. 

The participants were evaluated at baseline, two weeks 

and four weeks after the start of the medication. 

Assessments included completing the side effects form 

and filling out the Canner’s Parent questionnaire (by 

children’s parents), Hamilton Rating Scale for Anxiety 

(HRSA), Clinical Global Assessment Scale (CGAS) 

and Clinical Global Impression-Severity scale (CGIS-

S)(by a child and adolescent psychiatrist). 

 

Questionnaire 

Conner's Parent Rating Scale–Revised Short Version 

[(CPRS –RS]) : 

Conner's Parent Rating Scale–Revised Short Version is 

an instrument for assessing ADHD symptoms 

according to the fourth edition of diagnostic and 

classification of mental disorders (DSM-IV); its 

subscales include attention deficit, hyperactivity and 

confrontation.19 

Shahaeian A, Shahim S, Bashash L, usofi F. (2006) 

used factor analysis toassess the validity of the 

instrument. They obtained 4 factors of conduct 

problems, social problems, anxiety- shyness and 

psychosomatic problems. Shahaeian et al. evaluated the 

reliability of the instrument by calculating Cronbach’s 

alpha as a measure of internal consistency reliability. 

They found the measure to be reliable. Coefficient 

consistency was 0.73 for the total score and 0.57 to 

0.86 for the subscales.20 

Child Functional Assessment Scale (CGAS): 

The Child performance assessment (CGAS) runs from 

zero to 100 (highest performance in all areas, including 

social, occupational and psychological). 21 The joint 

reliability of the scale has been reported quite high 

ranging from 0.83 to 0.91 in research settings. 

However, in typical clinical settings, only moderate 

agreement has been demonstrated (0.53–0.66).  In 

evaluation of validity in a community study in Puerto 

Rico, the CGAS score differentiated between children 

identified by diagnostic research interviews as patients 

and as non-patients.22The validity and reliability of 

this test was in agreement with the Diagnostic and 

Statistical Manual diagnosis of mental disorders 

(DSM).The face validity of the Persian version of the 

scale was checked by 5psychiatry faculty members at 

the Psychiatric Department of Ahvaz Jundishapur 

University of Medical Sciences. 

Clinical Global Impression-severity Scale (CGI-S) 

The Clinical Global Impression-Severity Scale is used 

for clinical assessment of the severity of impairment, 

with scores from zero (normal condition) to seven 

(maximum severity). The scale has been previously 

used in the Iranian population. 18 

Hamilton Anxiety Rating Scale (HARS( 

This instrument runs from zero (absence of symptom) 

to 4 (very severe and disabling); 23 it must be 

completed by the therapist based on the patient and 

parent interviews at the same time 24. HARS is a 

suitable instrument to measure general symptoms of 

anxiety in adolescents.25In the present study, we used 

this instrument to assess the severity of comorbid 

anxiety disorders although the diagnoses of anxiety 

disorders were made by two child and adolescent 

psychiatrists. 

Convergent validity correlation of this instrument has 

been reported 0.63 with Covi anxiety scale, and some 

studies have reported inter-rater reliability of the 

instrument 0.82, 0.92,0.92. 26 

Statistical Tests 

Analyses of variance with repeated measure were used 

to compare the symptoms of ADHD and at all the three 

time points. Three measurements during the study were 

considered as the within-subjects factor in the analysis. 



Reboxetine in ADHD with Comorbid Anxiety  

  197 Iranian J Psychiatry 8:4, October 2013 ijps.tums.ac.ir 

Tukey post hoc test for pair comparisons was used.  

Paired t-test was used to assess the changes in the 

severity of ADHD and anxiety before and after the 

treatment. Statistical analyses were carried out using 

SPSS version 17. 

 

Result 
 

Of the total of 25 patients who participated in the 

study, 24 cases (20(84%) boys and 4(16%) girls) 

tolerated the reboxetine and completed the treatment . 

The result of repeated measure was statistically 

significant (p<0.001). We found significant reduction 

in total score of ADHD (F = 31.441; P <0.001) at the 

end of the treatment compared to baseline. The 

differences between T0 and T2 in the subscales of 

attention deficit, hyperactivity and confrontation (F = 

20.691; P <0.001, F = 28.810; P <0.001, and F = 

17.463; P <0.001, respectively) were also statistically 

significant. Significant differences also reported 

between T0 and T1 (P<0.01) and T1 and T2 (P<0.01) 

in all of the subscales excluding confrontation. In other 

words, although the reduction of scores of 

confrontation at baseline and two weeks after the start 

of medication was significant, these changes were not 

significant between the second and fourth weeks 

(Table1). 

As shown in Table 2, the overall reduction in the 

severity of attention deficit-hyperactivity disorder was 

significant at the end of the treatment. 

There were also significant differences between T0 and 

T1 (P<0.01) and betweenT1 and T2 (P<0.01) in the 

Hamilton's test scores, which indicated that the scores 

of anxiety reduced during the treatment (Figure 1). The 

overall reduction in the severity of the anxiety 

disorders was significant at the end of the treatment 

compared to baseline ((F = 83.879; P <0.001) (Table 

2). According to the results, anxiety reduced during the 

treatment, and this intervention had been effective in 

reduction of anxiety. 

Performance scores of participants were 41-50 (lowest 

level of performance) at the beginning of the treatment. 

Thirteen cases (52%) reached to 71 -80 score, 10 

participants (40%)to 61-70 score, and one participant 

(4%) to 50-61 score at the end of the study (Figure 2). 

The results of paired t-test revealed no dramatic 

changes in systolic and diastolic blood pressure, pulse 

and weight of the patients during the study (Table 3). 

Some side effects were observed in the study including 

headache, low appetite, somnolence, irritability, 

butterfly sensation and bruxism. The most common 

complications were headache and anorexia (Table 4). 

Thirteen participants (52%) did not experience any side 

effects and two experienced headache and low appetite 

simultaneously. 

 
 

Table 1: Comparison of the drop of subscale scores in attention deficit, hyperactivity, confrontation during 
different study time courses 

Scoring index T0 T1 T2 P-value 
a
 P-value 

b
 

Attention deficit, Mean ± SD 18.80 ± 4.63 13.36 ± 4.13 10.13 ± 3.13 0.000 0.001 
hyperactivity, Mean ± SD 15.72 ± 4.2 11.58 ± 3.98 8.3 ± 3.0 0.001 0.037 
Confrontation, Mean ± SD 8.72 ± 2.6 6.33 ± 2.18 4.88 ± 2.0 0.002 0.032 
Total score, Mean ± SD 50.36 ± 10.64 37.21 ± 10.68 27.92 ± 8.36 0.000 0.005 

Beginning of the study (T0), after 2-week (T1) and after 4-week (T2); a, p-values between T0 and T1; b, p-values between T1 and T2 

 
Table 2.  Comparison of the severity of ADHD and anxiety during different study time courses 

severity  T0 T2 T P-value 

severity  of ADHD, Mean ± SD 5.60 ± 0.5 3.25 ± 0.44 17.39 0.001 
severity  of anxiety, Mean ± SD 4.80 ± 0.645 2.33 ± 0.87 11.31 0.001 

                Beginning of the study (T0), and after 4-week (T2) 

 
Table 3. change in systolic and diastolic blood pressure, pulse rate and body weight of the patient during the 

study 

Scoring index T0 T1 T2 P-value 
a
 P-value 

b
 

SBP, Mean ± SD 99.56 ± 9.90 100.20 ± 9.38 100.40 ± 11.4 0.954 0.991 
DBP, Mean ± SD 65.80 ± 7.99 64.17 ± 9.51 65.58 ± 8.36 0.775 0.857 
PR, Mean ± SD 84.92 ± 8.36 86.25 ± 7.62 87.54 ± 6.77 0.488 0.852 
BW, Mean ± SD 38.24 ± 17.95 38.75 ± 18.03 39.08 ± 18.32 0.987 0.798 

Beginning of the study (T0), after 2-week (T1) and after 4-week (T2); SBP, Systolic blood pressure; DBP, Diastolic blood pressure; PR, 
Pulse rate; BW, Body weight; a, p-values between T0 and T1 ;b, p-values between T1 and T2 

 

Table 4: Adverse Effects on Reboxetine Treatment (N=25) 
 

Frequency (%) Side effects 

4(16%) Headache  
2(8%) Low appetite 
2(8%) Somnolence 
2(8%) Irritability 
1(4%) Butterfly sensation 
1(4%) Bruxism 
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Beginning of the study (T0), after 2-week (T1) and after 4-week              Fig2:  Changes in performance level of 24 patients  
(T2); #significant p-value (<0.001) between T0 and T1; ##,                    who completed the study 
significant p-value (<0.001) between T1 and T2 
 
Fig 1: Comparison of the Hamilton's test scores between         
 different study time courses                                                             

 

Discussion 
 

The therapeutic effects of noradrenergic drugs on core 

symptoms of ADHD have been suggested in some 

studies.5, 27 The role of norepinephrine dysfunction in 

anxiety disorders 28, 29 also has been proved in some 

studies. 

In the present study, it was assumed that reboxetine 

which is a selective noradrenaline reuptake inhibitor 

can be effective in the treatment of ADHD with 

comorbid anxiety disorders. In previous studies, the 

patients with ADHD did not have any comorbid 

disorder10, 12, or ADHD was concurrent with mood 

disorders.30 

In this open-label trial, the maximum dose of 4 mg 

daily of reboxetine was effective in the reduction of all 

the three ADHD subscales including hyperactivity, 

attention deficit and confrontation as well as anxiety 

disorders. These findings were in line with the previous 

studies which reported the positive effect of reboxetine 

in reducing symptoms of ADHD 10, 12, 13, 14 and its 

effects on anxiety disorders as well.31, 32 

Inconsistent with previous studies, we found a 

significant reduction in ADHD symptoms after two 

weeks of treatment (12,30). 

Approximately, 44% reduction in ADHD symptoms 

was observed after four weeks of treatment with 

reboxetine. This result was fairly close to previous 

reports of 46% 12 and 42% 10 . 

In our study, the reduction of anxiety symptoms using 

Hamilton's anxiety tool after four weeks was 78%, 

which was higher than 69.63 % in depressed children 

and 24% in ADHD children in previous 

research.24These findings suggest that reboxetine is 

significantly effective in reduction of symptoms of  

 

ADHD and anxiety symptoms in children who met the 

criteria for both of these disorders  

To explain the efficacy of reboxetine in treatment of 

ADHD, it can be stated that the noradrenergic system 

is involved in the modulation of higher cortical 

functions including attention, alertness, vigilance and 

executive functions12. Low concentration of 

norepinephrine in the prefrontal cortex could cause 

lack of self-control, inattention and hyperactivity 27. 

Therefore, increasing norepinephrine level in this area 

of the brain by a selective norepinephrine reuptake 

inhibitor improves ADHD symptoms12. Reboxetine 

increases dopamine in the prefrontal cortex and can 

have beneficial effects on ADHD symptoms. 33 

We assessed the cardiovascular system in terms of 

systolic and diastolic blood pressure, pulse and also 

weight of the patients and this was the strength of this 

study compared to some previous studies; however, it 

should be noted that no dramatic changes were 

observed 10. This clears the superiority of reboxetine 

over TCA with regards to the cardiac side effects . 

In the present study, the side effects were tolerable and 

diminished with continuation of the treatment . 

In previous studies, drowsiness and loss of appetite 

have been reported as the most common side effects10, 

12, but in our study, headache was the most common 

side effect. These differences may be due to differences 

in the target groups. 

Inconsistent with some studies, we did not have side 

effects of drowsiness, dry mouth, stomachache or 

nausea .10 

In this study, the participants with OCD and PTSD 

were excluded because of their different neurobiology, 

which is one of the strengths of this research as well as 

the blindness of the patients and their families about 

the medication in use. 

10678
Pencil
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Conclusion 
 

The short-term treatment (4-week) with reboxetine was 

effective in reduction of symptoms of AHDH with 

comorbid anxiety disorders in children and adolescents . 

Considering the role of the noradrenergic system in the 

path physiology of ADHD and anxiety disorders, 

limitations of using stimulants34,35,limitations of 

using tricyclic antidepressants36 and also by 

considering the tolerability of reboxetine10, 

12,13,15and its little side effects (because of low 

tendency towards receptors of serotonin, histamine and 

cholinergic)28, 37, and its shorter plasma half-life 

compared to atomoxetine1 , it seems that reboxetine is 

a safe medicine for patients suffering from ADHD with 

concurrent anxiety. Reboxetine is a non-stimulant drug 

without a risk of abuse that can be prescribed for 

adolescents. It may also be beneficial to patients with 

ADHD with comorbid Tic.     
 
Limitations 

The limitations of the present study include the 

relatively small sample size, no control group and short 

duration of the study. Double-blind controlled trials, 

with larger sample size and longer- term evaluation are 

suggested for the future researches. 
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