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Objective. This study aimed at examining the effectiveness of treating children with autism spectrum disorder (ASD) who present
with irritability, aggression, and disruptive behavior at the Sultan Qaboos University Hospital (SQUH) in Muscat, Oman, with
risperidone, and to note any sex-based differences among this cohort. Method. This was a retrospective study conducted at the
Department of Behavioral Medicine at SQUH over two years from January 2017 to December 2018. This study included all
children aged 3 to 18 years attending the Child and Adolescent Mental Health Service (CAMHS) outpatient clinic with a diagnosis
of ASD, based on the DSM-5 criteria, and comorbid disruptive behavior, who had been prescribed risperidone. Result. This study
identified 95 ASD patients (72 males). Male patients’ BMI score after 12 months of risperidone treatment showed an increase by
0.62 (1.57 SD; P = 0.001); however, there was no significant change among female patients. Somnolence was noted in 69.6% of
female patients as compared to 34.7% of males (P = 0.003). Among those with a family history of ASD, 5 out of 17 patients had
treatment success (29.4%), whereas 70 out of 78 patients (90.0%) who did not have a similar history had successful treatment.
Conclusion. In conclusion, low-dose risperidone monotherapy is effective and well tolerated among some children with ASD who
present with disruptive behavior in a naturalistic clinical setting. However, we found that some of the side effects, such as weight
gain and somnolence, were concerning.

1. Introduction

Autism spectrum disorders (ASD) are a group of complex
neurodevelopment disorders that are characterized by ab-
normal or delayed speech, poor social communication,
repetitive stereotypical behavior/restricted interests, and
sensory abnormalities [1]. The prevalence of ASD has risen
globally over the past few decades, which has mostly been
attributed to changes in reporting practices [2]. The current
prevalence of ASD in the developed world has been esti-
mated to be at least 1.5% [3-5].

In Oman, the current research suggests that the prev-
alence of ASD is 20.35 cases per 10,000 children [6]. The
etiology of ASD is multifactorial, with genetic, environ-
mental, and prenatal factors all being regarded as major
contributing risk factors [7-9]. Psychiatric comorbidities,
such as depression, anxiety, obsessive-compulsive disorder,
and attention deficit hyperacidity disorder, are common in
patients diagnosed with ASD, and it has been estimated that
70.0% suffer from at least one comorbid disorder, with 40.0%
having two or more [10]. Patients with ASD can also present
with associated behavioral symptoms, such as aggression
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and irritability, which can result in significant harm to those
affected, as well as cause marked distress for their families
and primary caregivers [11, 12].

Although there is no efficient pharmacological treatment
for the core symptoms of ASD [13], atypical antipsychotics,
such as risperidone and aripiprazole, are U.S. Food and Drug
Administration (FDA)-approved for the management of
ASD-associated irritability [14, 15]. The use of antipsychotics
in the management of ASD-associated irritability and ag-
gression has been frequently prescribed as an add-on to
behavioral management strategies [16]. A systemic review and
meta-analysis on the use of atypical antipsychotics in man-
aging irritability in children with ASD concluded that both
risperidone and aripiprazole significantly reduced irritability,
and both drugs had comparable efficacy and safety profiles in
children with ASD [17]. However, although atypical anti-
psychotics are the preferred choice compared to typical an-
tipsychotics used by the older generation, their long-term use,
just like in the adult population, has been associated with side
effects, such as sedation and weight gain [18-20].

Most of the available literature addressing the use of
atypical antipsychotic medications in managing irritability
and aggression associated with ASD comes from non-
Middle Eastern populations, and, to the best of our
knowledge, no studies from Oman have looked into the
effectiveness and side effect profiles of pharmacological
interventions in this group of patients. In Oman, mental
health services in general, and child and adolescent mental
health services in particular, are scarce [21]. Medication use
is one of the main management tools due to the lack of
specialized canters for children with ASD and lack of
healthcare and educational programs or related services [22].

In this study, among children with ASD who have
undergone a minimum of one year of treatment with ris-
peridone, we aim at examining the association of effec-
tiveness of treatment, as well as the association of other
factors (including age, indications for treatment with ris-
peridone, family history, and side effect profile of risper-
idone), by sex in children with ASD who present with
irritability, aggression, and disruptive behavior at Sultan
Qaboos University Hospital (SQUH) in Oman. We also
propose to study the different factors associated with
treatment effectiveness.

2. Methods

This was a retrospective cohort study to evaluate the ef-
fectiveness and adverse effects associated with the use of
risperidone on children with a diagnosis of ASD who
presented with irritability at the Department of Behavioral
Medicine in SQUH over two years, from January 2017 to
December 2018.

This study included all children aged 3 to 18 years, at-
tending the Child and Adolescent Mental Health Service
(CAMHS) outpatient clinic with a diagnosis of ASD based
on the DSM-5 criteria, who had comorbid disruptive be-
havior and had been prescribed risperidone. Each partici-
pant had at least one year of follow-up after being prescribed
risperidone. Children with comorbid epilepsy and those on
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anticonvulsants, as well those prescribed any other psy-
chotropic medications, were excluded. The medical record
number of each patient with a diagnosis of ASD was accessed
through the hospital health information system, and chil-
dren who had been diagnosed with comorbid disruptive
behavior and prescribed risperidone were included in the
study. The following demographic variables were included:
age, sex, family history, average dosage of risperidone, and
duration of treatment.

For children and adolescents, body mass index (BMI) is
not a diagnostic tool. Instead, it is used to screen for po-
tential weight and health-related issues. The BMI is inter-
preted differently for children and adolescents even though
itis calculated the same way as it is for adults. Due to changes
in weight and height with age, as well as its relationship to
body fat, BMI levels among children and adolescents are
expressed relative to other children of the same sex and age
[23]. Since we aimed at determining the change in the BMI
in each subject after being on risperidone treatment for a
minimum of 12 months, the BMI at the start of treatment
and after 12 months of treatment was documented.

The effectiveness of the pharmacological treatment was
assessed based on the clinician’s notes and the clinical global
score (CGI), as well as feedback given by the patients or their
primary caregivers during follow-up visits. The CGI scale is a
well-established research rating tool, applicable to all psy-
chiatric disorders, which is routinely used by practicing
clinicians to assess a patient’s global functioning before and
after initiating a medication. The CGI has two components:
the CGI-Severity (CGI-S), which rates illness severity, and
the CGI-Improvement (CGI-I), which rates change from the
initiation (baseline) of treatment [24].

CGI-S rates the patient’s illness severity on a seven-point
scale: 1 =normal, not at all ill; 2=borderline mentally ill;
3 = mildly ill; 4 = moderately ill; 5 = markedly ill; 6 = severely
ill; and 7 = among the most extremely ill patients. This rating
is based upon observed and reported symptoms, behavior,
and function noted in the patients in seven days prior. The
CGI-I compares the patient’s overall clinical condition to the
baseline assessment and rates improvement on a similar
seven-point scale: 1 =very much improved since the initi-
ation of treatment; 2 =much improved; 3 = minimally im-
proved; 4=no change from baseline (the initiation of
treatment); 5=minimally worse; 6=much worse; and
7 =very much worse since the initiation of treatment. Any
side effects experienced by the children from the medica-
tions were retrieved from their clinical notes, as well as any
routine lab investigations, where applicable.

2.1. Statistical Analysis. Due to the biological differences
between males and females who were in the developmental
phase of life in this study, the sex-based outcomes and also
outcomes within male and female groups were analyzed. The
collected data were revised, coded, tabulated, and analyzed
using the Statistical Package for the Social Sciences (SPSS),
version 23 (IBM Corp, Armonk, NY, USA). The socio-
demographic variables were categorized and their frequency
and proportions were stated. The continuous variables were
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reported as mean and standard deviation (SD) and tested by
independent samples t-test or paired t-test as appropriate.
All other demographic variables and those related to ef-
fectiveness and adverse effects were reported as proportions.
The chi-square test was used to test the significance of as-
sociation between gender and age groups, indications for
treatment, family history, treatment improvement according
to CGI scale, number of side effects, and individual side
effects. The chi-square test was also used to determine the
association of effectiveness of treatment in age groups and by
sex, family history, and side effects of risperidone. A P value
of <0.05 was considered statistically significant.

2.2. Ethical Approval. Ethical approval was granted by the
College of Medicine and Health Sciences at SQUH, Muscat,
Oman (MREC #1707). The study adhered to the Declaration
of Helsinki and the American Psychological Association
guidelines with regard to ethical human research, including
confidentiality, privacy, and data management.

3. Results

This study identified 95 patients with ASD (72 males and 23
females) from those who presented during the study period
and who had at least one year of follow-up after being
initiated on risperidone treatment. Table 1 shows the
mean + SD age at starting risperidone was 9.47 + 3.66 years.
The mean +SD dose of risperidone was 1.04 + 0.91 mg/day
with the range of 0.25 to 6 mg/day. The mean + SD duration
of the treatment with risperidone was 38.6 + 28.8 months.

There was no significant difference between the male and
female patients’ ages (P = 0.115), their dose of risperidone
(P = 0.954), and their duration of treatment (P = 0.073).

There was an increased mean change in the BMI score
after 12 months of treatment with risperidone in the male
group (0.62 [£1.57]; P = 0.001), with no significant change
among females (Table 2).

In Table 3, the sex-based association some side effects of
risperidone are noted. Somnolence was noted in 69.56% of
female patients, as compared to 34.72% of male patients
(P = 0.003). There were no significant sex-based differences
across the age groups, indications for treatment with ris-
peridone, family history, the effectiveness of treatment, and
side effect profiles of risperidone, namely the total number of
side effects and other side effects, such as extrapyramidal
symptoms, sedation, and hyperprolactinemia.

The criteria of treatment success and failure were based
on the clinician’s notes and the clinical global score (CGI).
Effectiveness was evaluated using the Clinical Global Im-
pression Scale Improvement (CGI-I) score and the mean
change from baseline in the Clinical Global Impression Scale
Severity of Illness (CGI-S) score. In the present study, the
CGI-I scores of 1 (very much improved) and 2 (much
improved) were grouped as treatment success, whereas the
rest of the CGI-I scores was grouped as treatment failure.
Mean CGI-I scores showed improvement during the course
of the treatment; at baseline, the mean CGI-I score was 2.11
and at 12 months of treatment the mean CGI-I score was

3.85. Mean changes from baseline in CGI-I and is shown in
Table 4. Significant improvement was observed in the score
of CGI-T (3.85+0.36, P <0.001).

The relevant factors associated with the effectiveness of
treatment are highlighted in Table 5.

Among those who had a family history of ASD, 5 out of
17 patients showed improvement with treatment (29.4%),
whereas 70 out of 78 patients (90%) who did not have a
similar history showed had effective treatment. Among those
who showed the effectiveness of treatment, it was noted that
5 out of 75 patients (6.6%) had a positive family history of
ASD, but among those who showed treatment failure, 12 out
of 20 (60%) had a positive family history (P < 0.001). Other
factors based on the age groups, sex-based differences, and
specific side effects were not associated with the effectiveness
of treatment.

Associations of each of the adverse effects with the dose
of risperidone were assessed (Table 6). A mean difference in
the dose of risperidone in association with some side effects
of risperidone was noted. Hyperprolactinemia was signifi-
cantly associated with an increased dose of risperidone
(P = 0.048). However, there was no significant correlation
noted between the dose of risperidone and other adverse
effects like extrapyramidal symptoms, sedation, and weight
gain.

4, Discussion

This is the first study from Oman on children clinically
diagnosed with ASD with comorbid challenging behavior
requiring treatment with risperidone. In this study, the
majority of patients were male, with a male: female ratio of
approximately 3:1 [25], which is lower than the globally
assumed ratio of male: female ASD diagnosis ratio of 4:1
[26]. Conversely, a recent systemic review and meta-analysis
concluded that the true male: female ratio is closer to 3:1,
consistent with the findings from this study.

The mean dose of risperidone prescribed to the patients
in this study was similar among both the male and female
patients (1 mg/day) with no statistical difference, which is
close to the dose of risperidone proven to be effective among
children with ASD and disruptive behavior [27-30]. Several
studies have shown the effectiveness of risperidone in re-
ducing the disruptive behavior associated with ASD, with an
overall positive response rate of 70% [31]. Similarly, the
patients in this study showed a reduction in aggression,
irritability, and hyperactivity. According to the CGI-I scale, a
total of 59 male patients (82%) and 16 female patients (70%)
improved, resulting in a positive overall response rate in 75
patients (79%).

With regard to the clinical and demographic factors
associated with the effectiveness of risperidone, age, sex, and
side effects were not statistically significant. However, pa-
tients with no family history of ASD were more likely to
respond to risperidone treatment. This association could be
explained by the notion that patients with a family history of
autism having a more severe and complex phenotypic
presentation of the disorder [32, 33]. In our cohort of
children with ASD, 17% had a family history of ASD.
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TaBLE 1: Baseline descriptive statistics by sex of children with autism spectrum disorder who had at least one year of follow-up after being

initiated on risperidone treatment.

Variable

Males (n=72), Mean (SD) Females (n=23), Mean (SD) T-test P value

Mean (SD) age at starting risperidone, years=9.47 (3.66)
Mean (SD) dose of risperidone, mg/day = 1.04 (0.91)
Mean (SD) duration of treatment, months =38.57 (28.81)

9.14 (3.67) 10.52 (3.50) 0.115
1.05 (0.93) 1.03 (0.85) 0.954
36.31 (21.07) 45.65 (23.03) 0.073

SD = standard deviation.

TaBLE 2: Sex-specific changes in the body mass index of children with an autism spectrum disorder in the 12 months’ postinitiation of

treatment with risperidone, as compared to baseline.

Sex BMI factor Mean (SD) Paired t-test P value
BMI at the start of treatment 15.80 (2.42) -
Male BMI 12 months after treatment 16.43 (3.15)
Change in BMI after 12 months of treatment 0.62 (1.57) 0.001
BMI at the start of treatment 16.77 (3.63) -
Female BMI 12 months after treatment 16.97 (3.86)
Change in BMI after 12 months of treatment 0.20 (2.83) 0.738

BMI body mass index. Bold indicates that P value of <0.05 is considered statistically significant.

TaBLE 3: Association of baseline factors, the effectiveness of treatment, and side effects with the sex of children with autism spectrum
disorder receiving risperidone treatment for a minimum of 12 months.

Variable Male Female Chi-square P value
Age groups (years) :; i; ﬁ 0.258
Aggression 44 14
Indications for treatment with risperidone Disruptive behavior 8 3 0.963
Hyperactivity 20 6
g1 Yes 12 5
Family history No 60 18 0.581
Effectiveness (treatment success according to CGI scale) Imp.roved 60 17 0.205
Failure 12 6
Yes 25 16
Somnolence No 47 . 0.003
Extra pyramidal symptoms YNes 666 221 0.957
Hyperprolactinemia YNeos 666 230 0.502

CGI clinical global score. Bold indicates that P value of <0.05 is considered statistically significant.

TaBLE 4: Mean CGI-I score of children with an autism spectrum disorder in the 12 months’ postinitiation of treatment with risperidone, as

compared to baseline.

CGI-I scores Mean (SD) Paired t-test P value
Mean CGI-I scores at the start of treatment 2.11 (0.75)

Mean CGI-I scores at 12 after treatment 3.85 (0.36)

Change in the mean CGI-I scores after 12 months of treatment -1.75 (0.90) 0.001

Genetic disorders are of particular concern in Oman, as
more than 50% of marriages in the country are consan-
guineous, with 39% being between first cousins, putting
Oman at a significantly higher risk of inherited disorders
[34-36]. The finding that ASD patients without a family
history had a better response to treatment with risperidone
than those with a family and genetic history is consistent
with the theory that more severe cases of ASD pose a
challenge concerning treatment response. This severe end of
the autism spectrum, for whom assessment and treatment
pose a particular challenge, is arguably the least well-

understood, making such cases underrepresented in treat-
ment studies [37]. Other factors, such as sex, age, and
presence of adverse events, were not significantly associated
with an effective response to treatment.

With regard to the side effects associated with risper-
idone use, weight gain and somnolence were the most re-
ported. There are a plethora of studies that have concluded
that weight gain and subsequent metabolic consequences are
a side effect of risperidone monotherapy in children with
ASD [18, 38, 39]. The results from the current study showed
that there was an increase in the BMI after 12 months of
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TaBLE 5: Association of the effectiveness of risperidone treatment in
children with autism spectrum disorder receiving treatment for
minimum of 12 months with baseline factors and side effect profile.

Effectiveness of .
Chi-square P

Variable treatment
i value
Improved Failure
<12 52 15
Age (years) 12 23 5 0.621
Male 60 12
Sex Female 17 6 0.205
g1 Yes 5 12
Family history No 70 8 <0.001
. Yes 31 6
Impulsivity No m 14 0.356
Yes 31 10
Somnolence No m 10 0.487
Extra pyramidal Yes 8 0 0.127
symptoms No 67 20
. . Yes 7 2
Hyperprolactinemia No 68 13 0.928

Bold indicates that P value of <0.05 is considered statistically significant.

TABLE 6: Association of mean dose of risperidone treatment in
children with autism spectrum disorder with adverse effects.

Dose of risperidone,

Variable side affect mg/day mean (SD) P value
Somnolence {s 18? Eggg; 0.68
Extra pyramidal symptoms Ee(f i(l)g Eggi; 0.95
Hyperprolactinemia ;{\ﬁf 13? (((1)§2; 0.048
Weight gain ;{\fos i:gg Egg;g 0.988

treatment with risperidone. However, this rise in the BMI
was only statistically significant for male patients. Similarly,
somnolence was reported in 43% of the children who re-
ceived risperidone monotherapy, which was statistically
significant in one-third of males and two-third of females.
This is in line with the findings of various studies that have
reported somnolence as one of the most common side
effects associated with risperidone [18, 38, 40]. Other side
effects linked to risperidone, such as extrapyramidal
symptoms and hyperprolactinemia, were reported in 8.4%
and 9.4% of patients, respectively, and were not statistically
significant between genders. However, when we assessed
the associations of each of the adverse effects with the dose
of risperidone, we found that only hyperprolactinemia has
significant correlations with risperidone dose. This could be
due to the low dose of risperidone prescribed in this study,
and these adverse effects are usually dose-dependent
[41, 42].

The strength of this study was that it examined all
children with ASD with comorbid disruptive behavior at-
tending the CAMHS at SQUH, and it is the first study from
an Arabian Gulf region to scrutinize the effectiveness and
side effects of risperidone in such a cohort of patients. The
limitations are the relatively small sample size and the high

chance that children with ASD might have been missed if
they did not have access to the tertiary hospital service.

5. Conclusion

We have demonstrated that low-dose risperidone mono-
therapy is effective and well tolerated in some children with
ASD, presenting with disruptive behavior, in a naturalistic
clinical setting. However, weight gain and somnolence were
concerning side effects. However, this rise in the BMI was
only statistically significant for male patients. Therefore, the
decision to prescribe risperidone must be thoroughly dis-
cussed with caregivers and should be initiated after weighing
the benefits and risks on a case-by-case basis, and after all
alternative nonpharmacological interventions have been
exhausted. Due to the small sample size, therefore, a future
follow-up study on this subject is needed with a larger
sample size.
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