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Abstract
Background: Attention-deficit hyperactivity disorder (ADHD) is a common psychiatric disease with a
worldwide pooled prevalence of 5.29%.
Objective: To compare the efficacy of Risperidone with Haloperidol in the treatment of attention-deficit
hyperactivity disorder (ADHD) among 3- to 6-year-old children.
Methods: In a 6-week double-blind clinical trial, the efficacy of Risperidone 0.5-2 mg with a dose of maximum
Haloperidol 0.075 mg/kg was assessed in 39 children aged 3-6 years. This study was conducted at the Golestan
Psychiatric Clinic (Ahvaz, Iran). Measurement tools included the Conners’ Parent Rating Scale (CPRS-48),
Children’s Global Assessment Scale (CGAS), and the Attention Deficit Hyperactivity Disorder Rating Scale
(ADHD-RS). Data were analyzed using the Wilcoxon, Mann-Whitney, and Fisher’s exact tests in the SPSS 19.
Results: During the 6 weeks, the decline in points was seen in Conner’s rating scale and in ADHD-RS score in
Risperidone and Haloperidol groups (p<0.001). On the CGAS scale, an increase of performance in both groups
for six weeks was statistically significant (p<0.001). In the scales of ADHD-RS and CPRS-48, no statistically
significant difference was observed between the two treatment groups; i.e., in terms of reducing the rate during
weeks of two, four, and six (p>0.05).
Conclusions: Haloperidol and Risperidone possibly can be an acceptable treatment choice in the ADHD
treatment of 3- to 6-year-old children.
Trial registration: The trial was registered at the Iranian Registry of Clinical Trials (http://www.irct.ir) with the
Irct ID: IRCT2015082623766N1.
Funding: This work was financially supported by grant (ref. no.: U-93130) from the vice chancellor for Research
Affairs of Ahvaz Jundishapur University of Medical Sciences.
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1. Introduction
Attention-deficit hyperactivity disorder (ADHD) is a common psychiatric disease with a worldwide pooled
prevalence of 5.29% (1). Two population-based epidemiological studies in Iran found that 15% of preschoolers had
ADHD symptoms (2, 3). According to the research conducted by the American Academy of Child and Adolescents,
ADHD in preschool children is a relatively stable diagnosis; thus, it needs long-term or repeated episodes of
behavioral and pharmacological therapies (4). Drug therapy is not prohibited for preschoolers, but it should only be
used for moderate to severe impairment in children because a lot of these children only have improved with
behavioral interventions and parental education (5). About half of preschoolers with a diagnosis of ADHD would be
treated, and one of these four children is just treated with drug therapy (6). Methylphenidate is the most common
drug used in the treatment of children diagnosed with ADHD; although for children less than 6 years old, the use of
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this medication has not yet been approved by the Food and Drug Administration (FDA) (7). Only
Dextroamphetamine and Adderall have been approved by the FDA for children aged 3 to 6 years; although in this
age group, when the children are treated with stimulants, they will experience more side effects (8). For the
treatment of ADHD, other pharmaceutical classes also have been tested (9, 10). In ADHD, there are impulsivity and
loss of self-control resulting from aberrant dopamine dysfunction (11, 12). Given that children with ADHD have
low tonic levels of dopamine and because the feedback system causes hyper bursts in them, this increases sensitivity
to environmental stimuli and the attention deficit of the child (13, 14). Antipsychotics can increase tonic dopamine
levels and reduce burst responses via negative feedback (15, 16). Therapeutic effects of antipsychotics are caused by
their antagonistic effects on D2 receptors (17). The FDA has approved some antipsychotics for the treatment of
severe emotional and behavioral disorders of children; however, the antipsychotics used for the purpose belong to
both groups approved and unapproved (off label) by the FDA (18). It has been shown that atypical antipsychotics
can treat the symptoms of ADHD (19). It has been especially shown that Risperidone can improve attention and
hyperactivity in children with a diagnosis of ADHD (20). After the failure of non-antipsychotic treatment and
psychotherapy, the FDA approved Haloperidol for hyperactive behaviors in children older than 3 years. While it
seems that first-generation antipsychotic drugs have more side effects than the second-generation ones, there are not
enough evidence and information for this (21); even now at least 90% of the antipsychotic drugs prescribed for
children are second-generation drugs (22). According to studies, both drugs are among the off-label treatment of
ADHD; thus, due to the lack of study to compare Haloperidol and Risperidone in the treatment of ADHD among
preschoolers, this study was conducted.
2. Material and Methods
2.1. Research design and participants
This study was a double-blind clinical trial, which was conducted from March 20, 2014, to July 23, 2015. Out of 57
ADHD children aged 3 to 6 years old referred to the Golestan Psychiatric Clinic in Ahvaz (Iran) during six months,
46 children met the inclusion criteria. Nine subjects were excluded from the study; seven of these children were not
scheduled for a next visit. Researchers excluded two children from the study because of medicinal complications.
Ultimately, 39 children (18 children in the Haloperidol group and 19 persons in Risperidone group) completed the
project. According to the DSM-IV TR criteria and interviews of the children by adolescence psychiatrists, ADHD
was confirmed in these children.
2.2. Inclusion and exclusion criteria
Inclusion criteria were children ages 3 to 6 old years with a diagnosis of ADHD, the parents’ written consent, at
least 20 scores based on an ADHD-Raring scale, and <50 based on CGAS. Exclusion criteria were any medical
conditions and comorbid psychiatric disorders, including mood disorders, anxiety disorders, pervasive
developmental disorder, tic, and mental retardation and if the patients had been receiving any medicinal or nonmedicinal treatments two weeks before the study. Due to the unwillingness and inability in taking tablets, these
children were excluded from the study and were examined at baseline and subsequent visits.
2.3. Efficacy measures
The instruments used in this research were:
1) The Conners’ Parent Rating Scale-48 (CPRS-48) was used for all participants. This form includes 48
questions and evaluates the symptoms; in addition, using a 4-point Likert scale (at all, to some extent,
high and very high), scoring of questions is carried out (23). This scale also has been standardized in
Iran (24).
2) The Attention Deficit Hyperactivity Disorder Rating scale (ADHD-RS) is a questionnaire with 14
questions. Subscales of attention deficit, hyperactivity, and impulsivity can be extracted from it. It is
on the basis of DSM IV IR and measures and scores the disorder symptoms from 0 (lack of signs) to 3
(severe). In most studies, a validity coefficient of more than 90 has been reported for it (25).
3) The Children’s Global Assessment Scale (CGAS), designed for diagnosing the performance of children and
adolescents less than 20 years old, has a moderate inter-rater reliability and is graded in the form of
numbered intervals of 10 and from 1 to 100 (26).
4) The medicinal side-effect questionnaire was set up on the basis of a reference (27) and includes motor,
vegetative, sexual, gastrointestinal, neurological, etc. side effects. It can be described qualitatively
(never, sometimes continuously).
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2.4. Procedure
First of all, this study was approved by the ethics committee of Ahvaz Jundishapur University of Medical Sciences
(ajums.REC.13930305). Children participating in a double-blind clinical trial were selected randomly and then
blocked and treated with Risperidone or Haloperidol for six weeks. Drugs were placed in envelopes and labeled
group one and group two; for this reason, the evaluator, the patient, and his or her family were not aware of the type
of prescribed drugs. The starting dose of Risperidone was 0.25 mg per day (1 mg tablets); then during the first two
weeks of treatment, a 0.25 mg dose of drug was given twice a day; then gradually, based on the therapeutic response
and tolerance of side effects of the drug, we increased the dose. The final maximum dose for Risperidone was 2 mg
(1 mg twice a day). 0.5 mg of Haloperidol tablet was started in two divided doses. During the first two weeks of
treatment, it was increased to 0.5 mg twice daily; in addition, based on clinical response and medication side effect
tolerability, the dose was increased; the final maximum dose of Haloperidol was 0.075 mg/kg (28). In the event of
any extrapyramidal side effects during treatment, 5 to 7.5 mg of diphenhydramine syrup was given every six hours;
and, if necessary, it was increased maximum up to 37.5 mg per day. During weeks 0, 2, 4, and 6, patients were
visited by a child psychiatrist and a psychiatric resident; then questionnaires of ADHD-RS, and CPRS-48 were
completed in weeks 0, 2, 4, and 6; furthermore, a medicinal side-effects questionnaire was completed in weeks 2, 4,
and 6 and CGAS in weeks 0 and 6. It should be noted that, in all duration of the treatment and an evaluation, to
avoid incorrect information, the more-aware parent was selected for the evaluation; also up to the end of the
treatment, the same parent continued the evaluation of the questionnaire. Before the start of the study, the study
objectives and side-effects were explained to the parents. After signing the written consent forms by parents,
children were included in the study.
2.5. Statistical analysis
Data were analyzed using SPSS version 19; a summary of statistical data was reported in the form of mean and
standard deviation. To determine the relationship between qualitative variables, Fisher’s exact test was used; in
addition, to compare the average results, the Wilcoxon and Mann-Whitney test was used, and a p-value less than
0.05 was considered as significant.
3. Results
Of the 39 children who had inclusion criteria, 20 patients were treated with Haloperidol and 19 were treated with
Risperidone; in the second week of the study, due to severe extrapyramidal side effects, two boys from the
Haloperidol group were excluded from the study. The two groups were matched in terms of age and gender; no
statistically significant difference existed in terms of age (p=0.7) and gender (p=0.27) between the two groups. The
average dose of Haloperidol and Risperidone was 0.95 ± 0.1 mg and 1.52 ± 0.2 mg, respectively. In both groups,
compared with the average rating of CPRS, a statistically significant difference in score decline was observed
between the baseline and sixth week of the treatment (p<0.001); in addition, a statistically significant difference in
the average ADHD-RS total score reduction was observed within Risperidone (p=0.003) and Haloperidol (p<0.001)
groups after six weeks. Table 1 shows all of these features at the start and end of the study. On the ADHD-RS scale,
no statistically significant difference was seen in the score decline rate in the second (p=0.06), fourth (p=0.1), and
sixth (p=0.3) weeks between the two groups.
Table 1. Characteristics of the patients in Risperidone and Placebo groups at the baseline and end line
Variable
Haloperidol group (n=18) Risperidone group (n=19) p-value
Gender
Male
12
16
0.27
Female
6
3
Age (year±SD)
4.2±1
4.1±0.9
0.70
(Mean±SD)
(Mean±SD)
Conners
Baseline 112.5±15.4
112.4±16.8
0.98
Endline 88.3±17.4
88.2±9.6
0.98
Total ADHD
Baseline 33±8.7
33.9±8.6
0.8
Endline 21.5±8.8
22±6.9
0.8
Hyperactivity
Baseline 9.5±3.1
9.8±2.7
0.86
Endline 6.1±2.9
6.3±2.7
0.79
Attention-deficit Baseline 14.6±3.5
14.7±3.7
0.75
Endline 9.8±4.3
9.3±3.5
0.73
Impulsivity
Baseline 8.7±2.7
9.4±3.1
0.36
Endline 5.6±2.5
6.5±2.3
0.26
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Despite a lack of a statistically significant difference between the two groups, score decline in the Risperidone group
was more than the Haloperidol group (Figures 1-4). Regarding the findings of CPRS-48, no significant difference
existed in the reduction of symptoms in the second (p=0.5), fourth (p=0.6), and sixth (p=0.8) weeks (Figure 5).
While the difference between groups was not statistically significant, the rate of score decline in the Risperidone
group was more than in the Haloperidol group. These results are shown in Table 2.

Figure 1. Comparison between the two groups using ADHD rating scale

Figure 2. Comparison between the two groups using hyperactivity subscale

Figure 3. Comparison between the two groups using attention deficit subscale
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Figure 4. Comparison between the two groups using impulsivity subscale

Figure 5. Comparison between the two groups using Conners’ parent rating scale
Table 2. Comparison between the
weeks
Variable
CPRS week 6
CPRS week 4
CPRS week 2
ADHD-RS week 6
ADHD-RS week 4
ADHD-RS week 2
Hyperactivity subscale week 6
Hyperactivity subscale week 4
Hyperactivity subscale week2
Attention-Deficit subscale week6
Attention-Deficit subscale week4
Attention-Deficit subscale week2
Impulsivity subscale week 6
Impulsivity subscale week 4
Impulsivity subscale week 2

two groups in average reduction of measures in the second, fourth, and sixth
Haloperidol group (Mean±SD)
24.2±18.9
21.3±19.8
15.7±21
11.5±8.3
9.4±8.7
6.5±7.8
3.4±2.5
2.6±2.6
2 ±2.6
4.8±3.9
4±4
3.2±3.1
3.2±3.1
2.8±3.4
1.2±2.8

Risperidone group (Mean±SD)
24.2±16
22.9±16.4
18.4±12.8
11.9±11.9
11.5±11.6
10±7.5
3.5±3.9
3.4±3.7
3.5±2.8
5.5±5.4
5.2±4.9
4.1±3.8
2.9±3.7
2.9±3.7
2.4±2.5

p-value
0.8
0.6
0.5
0.3
0.1
0.06
0.5
0.2
0.09
0.4
0.3
0.3
0.9
0.7
0.08

Regarding the findings of CGAS, in the Haloperidol group, three children had a performance from 1 to 10, 15
children had a performance from 11 to 20; in the Risperidone group, four children had a performance from 1 to 10,
and 15 children had a performance from 11 to 20. Finally, they all yielded to a performance of 40-50 at the end of
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the sixth week. In both groups, an increase in the performance between zero and six weeks was statistically
significant (p<0.001). It should be noted that no specific pathological point was seen in any of the children, except
for the two aforementioned extrapyramidal side effects. According to Table 2, out of Haloperidol group, two
children suffered a combination of severe extrapyramidal side effects. They did not reply to diphenhydramine and
were excluded from the study due to the intensity of the side effects; thus, they underwent other standard treatments
by researchers. In both groups, the pharmaceutical side effects such as increased appetite and constipation and
morning drowsiness were mild effects. By reducing of doses, all these effects were removed; eventually, except for
extrapyramidal side effects, all other side effects were tolerated with the therapeutic measures, and all these children
continued to the end of the plan (Table 3).
Table 3. Comparison of adverse events between Risperidone and Haloperidol
Variable
Haloperidol; n (%) Risperidone; n (%)
Increased appetite
2 (10)
3 (15)
Loss of appetite
0 (0)
0 (0)
Morning somnolence 1(5)
2 (10.5)
Tics
0 (0)
0 (0)
Tremor
0 (0)
0 (0)
Rigidity
1 (5)
0 (0)
Restlessness
2 (10)
0 (0)
Dry mouth
1 (5)
0 (0)
Blurred vision
0 (0)
0 (0)
Irritability
0 (0)
0 (0)
Nausea
0 (0)
0 (0)
Diarrhea
0 (0)
0 (0)
Nucturnal eruresis
1(5)
2 (10.5)
Diurnal enuresis
0 (0)
0 (0)
Sexual problems
0 (0)
0 (0)
4. Discussion
The clinical double-blind trial was conducted to investigate the efficacy of Haloperidol compared with Risperidone
in the 3- to 6-year-old children with ADHD. Finally, it was found that the two drugs were significantly effective in
reducing the symptoms of this disorder in the study; however, their efficacies did not show a difference in reducing
the symptoms. These results are consistent with Biderman et al.’s study in 2008 (20). In that study, modest
improvement of the efficacy of Risperidone was seen in 4- to 15-year-old children with ADHD and bipolar
diagnosis. This may be due to bipolar disorder comorbidities that caused lesser efficacy of Risperidone than in our
study. It is also consistent with the results of Malone et al. in 2001 (29). In that study, with a similar dose range of
our study, Haloperidol had been effective in the treatment of autistic children. These findings were inconsistent with
the study conducted by Gancer et al. in 2008 (30). In that study, with a dose range similar to our study,
Risperidone’s efficacy in autistic disorder was compared with Haloperidol, among 8- to 18-year-old children. In that
study, Risperidone was more effective than Haloperidol; it also was better tolerated over the long term. The
difference may be due to the increased sensitivity of autistic children to side effects of Haloperidol. A longer
duration of 24 months of the study compared with our study could be another reason for the difference in results.
The findings were consistent with a study by Masi et al. in 2003 (31). In that study, preschool children diagnosed
with PDD were investigated for 3 years; however, they received a smaller dose of Risperidone compared with those
in our study (0.55 ± 0.2 mg); finally, a considerable improvement was seen in the CPRS and CGAS. In this study,
because the PDD patients were more sensitive to the medicinal side effect, a low dose of Risperidone was
prescribed; it was observed that it is effective in the long run. In the CGAS scale in both groups at the end of the
sixth week, compared with the baseline, an increase in function was observed, which is statistically significant; this
suggests that both of these medications, with a significant role in the performance of children, improve ADHD
symptoms; thus, this result is consistent with Masi et al.’s study in 2003 (31). In that study, an increase in CGAS
was observed in treatment with Risperidone in children with PDD. In terms of the adverse effects, both drugs were
generally well-tolerated, and only two children were excluded due to severe extrapyramidal side effects. This result
is justified according to the high extrapyramidal side effects of Haloperidol than of Risperidone. Thus, this result is
consistent with a review study by Brock et al. in 2007 (23). Because most side effects of antipsychotic drugs happen
in the first weeks of treatment and increased tolerance to medicinal side effects with the progress of the treatment; it
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can be said that, during the study, both drugs have had the acceptable side effects, although a longer time is needed
for performing a better study of metabolic side effects and weight effect of, especially Risperidone. Since the end of
the study, all children in both groups had significant improvement, and their performance was improved at an
acceptable level; thus, it can be said that Risperidone and Haloperidol in preschool children, especially in regards to
the side effects of stimulants, are acceptable choices. Some limitations of this study included a small sample size and
short duration of the study.
5. Conclusions
This study is the first study that compared Risperidone and Haloperidol in the treatment of ADHD in preschool
children. Our findings showed Risperidone and Haloperidol probably can be applied as effective and well-tolerated
treatments in 3- to 6-year-old children with a diagnosis of ADHD with moderate to severe dysfunction. However, a
better generalization of the results necessitates further studies in this field with a more sample size and in a longer
duration; furthermore, we recommend studies of efficacy and side effects of each of these two drugs in this age
group compared with stimulants
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