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Background

Behaviours that challenge are highly prevalent in children with
an intellectual disability and can be detrimental to their quality of
life and opportunities.

Aims

The systematic review aimed to investigate the effectiveness of
current interventions in reducing behaviours that challenge in
children with an intellectual disability (<18 years-old).

Method

We searched five databases (PsychINFO, MEDLINE, Embase,
Web of Science and CINAHL) on 26 April 2022 and 1 July 2024,
and identified 18 randomised controlled trials (1443 participants)
eligible for inclusion since 2014 — 11 investigated non-
pharmacological and 9 investigated pharmacological interven-
tions. Risk of bias was assessed using the Cochrane Risk of Bias
2 tool.

Results

Non-pharmacological interventions (mostly psychosocial) were
significantly effective (Hedges' g =-0.20; 95% CI [-0.35, —0.05)),
whereas pharmacological interventions (including a wide range of
drug classes and substances) were not (g = 0.03; 95% ClI

[-0.17, 0.24]). Studies using the Child Behaviour Checklist
reported significant reductions (g = —0.18; 95% CI [-0.34, —0.02)),
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whereas studies using the Aberrant Behaviour Checklist did not
(€ =0.04; 95% CI [-0.16, 0.25]). A random-effects meta-analysis
indicated no overall significant reduction in behaviours that
challenge (g=-0.12; 95% CI [-0.24, 0.00)).

Conclusions

It is important to note that most studies included were
conducted in Western countries and had small sample sizes, and
findings may be due to the outcome measures used. Findings
support current recommendations that non-pharmacological
interventions should be first-line treatment for behaviours that
challenge in this population. Evidence highlighted the need for
better quality, adequately powered randomised controlled trials.
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Intellectual disability is a developmental disability characterised by
significant limitations in intellectual functioning (indicated by an
IQ of less than 70) and adaptive behaviours (such as conceptual,
social and practical skills used in daily life) that are evident in the
developmental period.!

Behaviours that challenge or challenging behaviours are highly
prevalent in intellectual disability, mostly due to difficulties
experienced with communication, high prevalence of co-morbid
mental health problems and low levels of meaningful activity.? As a
term, behaviours that challenge refers to phenotypically diverse
behaviours, such as aggression towards the environment or others,
self-injury and destructive behaviours. Behaviours that challenge
are defined as such through their impact on the environment and/
or the person as ‘behaviours of such an intensity, frequency or
duration that the physical safety of the person or others is likely to
be placed in serious jeopardy, or behaviour which is likely to
seriously limit the use of, or result in the person being denied access
to, ordinary community facilities’.> Recent meta-analytic evidence
indicates that behaviours that challenge are present in approxi-
mately 38 to 49% of children and adolescents with intellectual
disabilities, depending on measurement, i.e. lower prevalence
estimates were found in studies using the Developmental Behaviour
Checklist (DBC) while the higher estimate was found when using
the Child Behaviour Checklist (CBCL).* Regardless of prevalence
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variation, it is evident that behaviours that challenge are highly
prevalent, affecting up to half of children with intellectual
disabilities.

Due to the nature and definition of behaviours that challenge,
their measurement is complex.’ Standardised measures of
behaviours that challenge, whether developed specifically for use
with children with intellectual disabilities (e.g. the DBC®) or
validated for use in this population (e.g. CBCL’), are important for
a reliable and valid assessment of these behaviours.

Importantly, behaviours that challenge can be damaging to the
quality of life of children and adolescents with intellectual disabilities,
and people around them. It can lead to the exclusion of individuals
from their local communities, make it difficult to form and maintain
relationships, increase the risk of abuse and neglect and increase the
risk of overmedication® and caregiver burnout.” Behaviours that
challenge are associated with high costs for society and require large
amounts of mental health resources.!®!! As a result, interventions to
reduce the burden of behaviours that challenge are vital.

In the UK, the National Institute for Health and Care
Excellence (NICE)'? conducted comprehensive systematic reviews
and meta-analyses on the effectiveness of different types of
interventions for behaviours that challenge in adults and children
with intellectual disabilities. NICE considered evidence from
randomised controlled trials (RCTs) published up to October
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2014 and concluded that pharmacological interventions were
effective in reducing behaviours that challenge in children and
young people with intellectual disabilities. Effective pharmacologi-
cal interventions included antipsychotics, such as risperidone
(standardised mean difference, SMD =-1.07 [-1.31, —0.83]),
aripiprazole (SMD =-0.64 [-0.91, —0.36]) and olanzapine
(SMD = —-1.40 [-2.73, —0.08]); antipsychotics plus anticonvul-
sants, such as topiramate plus risperidone (SMD = —1.88 [—2.63,
—1.12]); and, likely, antioxidants such as N-acetylcysteine
(SMD = —0.70 [—1.46, 0.05]). Inconclusive evidence was found
in studies reporting on the use of anticonvulsants, such as valproate
(SMD = —0.06 [—0.75, 0.63]) and biomedical interventions, such as
omega-3 (SMD=0.37 [-0.79, 1.53]) and ginkgo biloba
(SMD = 0.10 [—0.47, 0.67]).

For non-pharmacological interventions, NICE included studies
investigating environmental changes (including the physical and
social environment) and a broad range of psychosocial interventions.
NICE found that structured activity (SMD = —0.72 [—1.52, 0.08] to
—121 [-2.06, —0.36]), behavioural parent training methods
(SMD = —0.41 [—0.58, —0.24]), behaviour therapy (SMD = —0.47
[—0.98, 0.04]) and cognitive behavioural intervention (SMD = —0.24
[-0.63, 0.15]) were effective non-pharmacological interventions for
behaviours that challenge in adults and children with intellectual
disabilities. Sensory interventions were not effective (SMD = 1.42
[0.95, 1.88] to 2.22 [1.68, 2.75]).

Although the NICE reviews were comprehensive, the quality
of RCTs included in the reviews were mostly classified as low’ or
‘very low’. More recent meta-analyses (i.e. after October 2014) have
focused on non-pharmacological interventions’ but did not
examine their effectiveness for children with intellectual disabilities.
Meta-analyses on mixed-age populations'*~*° do not tend to review
evidence separately for children and adolescents, except for
Heyvaert et al'® who identified 11 studies including participants
with intellectual disabilities below the age of 18 years. Heyvaert and
c:olleagues16 found an SMD of 0.56 (s.e. 0.07; from a random-effects
meta-analysis) suggesting moderate intervention effectiveness in
reducing behaviours that challenge among children and adolescents
with intellectual disabilities. The SMD referred to all types of
interventions and the authors did not examine different types of
interventions separately for this age group.!® It is worth noting that
the Heyvaert et al'® meta-analysis included all types of study
designs, not just RCTs. A more recent systematic review by
O’Regan and colleagues® investigated interventions to reduce
behaviours that challenge among children with intellectual
disabilities, but did not conduct a meta-analysis and similarly to
Heyvaert,'® included all types of study designs, not just RCTs.

Overall, meta-analytic evidence is limited to studies before 2014
while evidence about non-pharmacological interventions is not specific
to children and adolescents with intellectual disabilities. It is important
to investigate children and adolescents separately from adults, as recent
meta-analyses have shown that mental health symptoms and behaviours
that challenge present differently in the two groups.*! Given the well-
documented impact of treatments and behaviours of children and
adolescents with intellectual disabilities, as well as the costs to services
and society,12 we must determine whether current interventions are
effective in reducing behaviours that challenge in this population.

Therefore, the primary objective of the present review was to
provide a synthesis of recent evidence (after 2014) on intervention
effectiveness in children and adolescents with intellectual dis-
abilities and behaviours that challenge. We searched for studies
published since October 2014, to identify studies published after
NICE’s'? systematic reviews and meta-analyses.

In addition to overall intervention effectiveness, the present review
aimed to investigate any association with intervention characteristics
(type of intervention, i.e. pharmacological, non-pharmacological, and
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combined pharmacological and non-pharmacological interventions;
and type of non-pharmacological intervention, ie. psychosocial,
physical activity, diet and occupational therapy) and the type of
measurement scale used for assessing behaviours that challenge.
Subgroup analyses were planned to align with the subgroup analyses
done by NICE,"? where interventions that shared a broad key
mechanism feature (e.g. were all medications) were grouped together.
We did not have evidence that there would be enough studies within
subgroups of interventions to plan further subgroup analyses (e.g. for
specific pharmacological agents).

To ensure robustness, the present review only considered
evidence from RCTs, as the currently recognised gold standard of
effectiveness evidence, and studies that used well-validated
measures of behaviours that challenge.

Method

Protocol

The review was pre-registered with PROSPERO on 11 April 2022
(registration number: CRD42022323529; https://www.crd.york.ac.
uk/prospero/display_record.php?ID=CRD42022323529) and con-
ducted following PRISMA guidelines?® (Supplementary Table S1
available at https://doi.org/10.1192/bjo.2025.10871).

Search strategy

The following electronic bibliographical databases were searched:
PsychINFO, MEDLINE, Embase, Web of Science and CINAHL.
Searches were conducted using the following key words: (intellectual
disab* OR learning disab*) AND (DBC* OR ABC* OR BPI* OR
CBCL* OR SDQ* OR challenging behavi*) AND (random*
controlled trial*). The last search was conducted on 1 July 2024.
The full search strategies for all databases can be found in Table 1 and
Supplementary Table S2. Additional search strategies included
backwards and forwards reference searching of eligible studies and
relevant review articles, using Google Scholar and Web of Science.

Inclusion and exclusion criteria

This review included studies (a) where >50% of participants were
reported as having (i) an intellectual disability (mild, moderate,
severe or profound) through diagnostic assessment, administrative
eligibility (e.g. participants eligible for intellectual disability services)
or parent/carer report, or (ii) a diagnosis of global developmental
delay, or (iii) borderline intellectual functioning (BIF), defined by an
IQ score between 70 and 85; (b) with any co-presenting mental or
physical health problems, including co-representing neurodevelop-
mental conditions (e.g. autism, ADHD); (c) (i) where >75% of
participants were under 18 years of age or the mean age of
participants was under 18 years with a maximum age not exceeding
30 years, or (ii) data were presented separately for those under 18
years of age; (d) that used any type of comparators; (e) with an RCT;
(f) with interventions that occurred in all settings (e.g. school, home,
clinic, community); (g) with any type of intervention agent (e.g.
professional, parent, teacher); (h) published in any language;
(i) published after October 2014. Under pharmacological inter-
ventions, we considered any interventions using psychotropic
medication or any other pharmaceutical or chemical agent. Non-
pharmacological interventions encompassed all other types of
interventions that were not pharmacological. We also included
studies using combined pharmacological and non-pharmacological
interventions. Studies were considered eligible for inclusion if they
had measured behaviours that challenge as a primary OR secondary
outcome using any of five pre-specified scales: the DBC/DBC-22, the
Aberrant Behaviour Checklist (ABC?*), the Behaviour Problems
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Table 1 Full search strategies for CINAHL Plus

Database
CINAHL Plus

Full Search Strategy

(learning disab* or learning difficult* or learning impair* or intellectual* disab* or intellectual* impair* or borderline intellectual* or
development* disab* or development* disorder* or developmental delay or development* impair* or intellectual developmental
disorder or mental* deficien* or mental* retard* or mental* handicap* or mental* disab* or mental* impair* or mental* challenged or
mental* subnormal* or mental* sub-normal* or subaverage intelligence or subnormal or cognitive delay ) AND ( Developmental Behavi*
Checklist* or DBC* or Aberrant Behavi* Checklist* or ABC* or Behavi* Problem* Inventory or BPI* or BPI-S or Child Behavi* Checklist*
or CBCL* or “Strength* and Difficult* Questionnaire*” or SDQ* or challenging behavi* or maladaptive behavi* or aberrant behavi* or
problem behavi* or behavi* problem* or behav* challenging or behav* disrupt* or behav* disturb* or behav* problem* or aggress* or
destructive behavi* or property destruction or disruptive behavi* or stereotyp* or stereotyped behavi* or Repetitive behave* or self-
injur* or self-injurious behavi* or SIB or self-harm or self hurt* or self wound* or ruminat* or Self damage* or self destruct* or self
mutilat* or self violen* or parasuicid* or para-suicid* ) AND ( randomi* controlled trial* or RCT* or Clinical trial* or crossover or “Ccross
over” or single* blind* or doubl* blind* or tripl* blind* or singleblind* or doubleblind* or tripleblind* or placebo* or random*)

Inventory (BPI/BPI-S*), the CBCL’ and the Strengths and
Difficulties Questionnaire (SDQ?%%).

This review excluded studies with participants with primary
neurodevelopmental conditions other than intellectual disability
(e.g. autism, ADHD) without a co-presenting intellectual disability
or an IQ score that placed them at risk of BIF and an unspecified
developmental delay.

Study selection

Eligible studies were independently screened by at least two
reviewers. In stage one, the first reviewer (V.L.) screened the titles
and abstracts of all returned records while additional reviewers (A.T.,
ED, B.V. and S.A.) independently screened a random 20% of titles
and abstracts (n =714). Inter-rater reliability was excellent, with a
Cohen’s kappa (k) of 0.77. In stage two, all full-text articles (n = 147)
were reviewed by two reviewers working independently. Inter-rater
reliability was excellent (k= 0.80). Any disagreements between the
reviewers were resolved through discussions including a third
reviewer (V.T.). Selected studies and decisions were recorded using
the Covidence systematic review software (Veritas Health
Innovation; Melbourne, Australia; https://www.covidence.org).

The search identified 4086 records. Of the identified records,
147 were screened on full text, and 119 were excluded as they did
not meet the inclusion criteria. In the systematic review, 20 studies
were included and 15 of those were included in the meta-analysis.
The PRISMA flow diagram is shown in Fig. 1.

Data extraction

Data extracted from each study included: first author, study title,
publication year, country of study, sample size, demographic
characteristics, type of intervention (pharmacological,
pharmacological or combination), type of non-pharmacological
intervention (psychosocial, physical activity, diet or occupational
therapy), comparator/control details (treatment as usual, waitlist,
active comparator or combined), outcome measurement scale (DBS,
CBCL, SDQ, ABC, BPI), key results and main conclusions. Missing
data were handled by contacting study investigators for unreported
data or additional details. All data were extracted by two reviewers
working independently, starting on 1 August 2022. Any disagree-
ments were resolved through discussion with a third reviewer.

non-

Risk of bias

The Cochrane Risk of Bias 2 (RoB 2) tool for randomised trials*
was used to assess risk of bias in included studies. This was done by
the two reviewers working together, and any disagreements were
resolved through discussion with a third reviewer.

The domains assessed using the RoB 2 are: bias arising from the
randomisation process, bias due to deviations from intended
interventions, bias due to missing outcome data, bias in
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measurement of the outcome and bias in selection of the reported
result. The tool includes a total of 22 items across the 5 domains.
A ‘risk-of-bias judgement’ (low risk of bias, some concerns or high
risk of bias) is assigned to each domain for every study. Each study
is then given an ‘overall risk-of-bias judgement’ based on the
risk-of-bias judgement of each of its domains.?® We anticipated
that there would be a limited number of studies that met our
inclusion and exclusion criteria. Therefore, risk-of-bias assess-
ments were not used to exclude studies but to describe the studies
included.

Statistical analysis

Meta-analysis was conducted using Stata version 17 for Windows.
Hedges’ g was used to estimate the SMD using post-intervention
scores obtained between 1 and 18 months post-randomisation.?
The SMD was estimated as it is considered more appropriate than a
robust variance estimation (RVE) due to the included studies not
having multiple comparators with nested effect sizes:

M, — M,

*
s.d. pooled

Hedges’ g =

where M; is the mean score in group 1, M, is the mean score in
group 2 and s.d.5 4 is the pooled and weighted standard deviation.

For studies with more than two intervention groups, we took an
average of outcome scores across all intervention groups for the
overall meta-analysis. For studies that included more than two
comparator groups, we took an average of the outcome scores
across all comparator groups. For studies that used several subscales
to measure behaviours that challenge, we calculated the Hedges’ g
for each subscale, and calculated the average of all the Hedges’ g.
A random-effects meta-analysis estimated the pooled effect size
across all 14 studies to determine the overall effect of interventions
in reducing levels of behaviours that challenge in children and
adolescents with intellectual disabilities:

{'(:1 Wi Yi

M =
LW

where Y; is the effect size for each study and W; is the weight
assigned to each study.

Under the random-effects model, the weights account for both
within- and between-study variance, whereas under the fixed-effect
model, they are solely based on within-study variance. This means
that the relative weights assigned to each study are more balanced
under the random-effects model compared to the fixed-effect
model.*

The P value and prediction interval produced by the random-
effects meta-analysis were used to identify the presence of statistical
heterogeneity. Other heterogeneity statistics, including 7%, H* and
Cochran’s Q, the individual effect size in each study (¢;) and the true
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Records removed before screening.
Duplicate records removed
» (Nn=517)

Records excluded

(n =3422)

.| Reports not retrieved

(n=9

Reports excluded: (Total n = 118)

Fig. 1 PRISMA flow diagram of the screening process.

BIF, borderline intellectual functioning; RCT, randomised controlled trial.22
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effect size across all studies (6) were also reported. A priori planned
subgroup meta-analyses aimed to compare SMDs across three types of
interventions (pharmacological, non-pharmacological or combined),
across four types of non-pharmacological interventions (psychosocial,
physical activity, diet or occupational therapy) and across five
measurement scales (BPI, CBCL, SDQ, DBS and ABC). The results of
individual studies and syntheses were presented in forest plots.
When studies did not include sufficient raw data to calculate a
Hedges’ g value, narrative synthesis was used to describe the combined
evidence regarding the effectiveness of interventions in reducing levels of
behaviours that challenge in children and adolescents with intellectual
disabilities. The risk of bias due to missing results was assessed by
examining the study characteristics and findings of such studies. Possible
small-study effect and publication bias were investigated using a funnel-
plot and the Egger regression-based test to test for funnel-plot

asymmetry.
Results

Study characteristics

Characteristics of the 20 included studies are shown in Supplementary
Table S3, and their results are summarised in Table S4. The studies
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were conducted in the USA, the Netherlands, Italy, Australia,
Germany, China, Canada, Denmark, France, New Zealand, Spain,
Switzerland, the UK, Belgium, Indonesia, Israel, Sweden and Turkey.
Eleven studies investigated non-pharmacological interventions,?*!
and nine studies investigated pharmacological interventions.*>->* The
non-pharmacological interventions include nine psychosocial
(Parent-Child Interaction Therapy, movement cognition and
emotions, parent training for feeding problems, parent management
training, Stepping Stones Triple P (x2), Standing Strong Together,
Positive Family Connections intervention, cognitive-behavioural
therapy (CBT) targeting emotion regulation) and two diet (Gluten
and dairy-containing diet, Ketogenic diet) interventions. The
pharmacological interventions include three hormone (growth
hormone treatment, intranasal oxytocin, intranasal insulin), two
cannabinoid (transdermal cannabidiol gel, cannabidiol), three
neurotransmitter modulators (mavoglurant, arbaclofen, levodopa),
and one kinase inhibitor (everolimus) interventions. No studies
investigated combined pharmacological and non-pharmacological
interventions. Nine used the CBCL to measure behaviours that
challenge,31’32’36‘38"”’41’48'50 seven used the ABC,3342-4649 two used
the DBC,***” one used the SDQ?’ and one used both the CBCL and
ABC.*® No studies used the BPL
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Effect size Weight

Study with 95% Cl (%)
Acosta et al (2019)3" —a -0.68[-1.36, 0.00] 3.14
Berry-Kravis et al (2016)*2 B = 0.09[-0.21, 0.40] 15.33
Berry-Kravis et al (2017)43 j: 0.00[-0.42, 0.43] 7.93
Blasi et al (2020)3? -0.17[-0.84, 0,51  3.19
Efron et al (2020)%° 0.35[-1.09, 1.79]  0.71
Fastman et al (2021)4¢ = 0.02 [-0.92, 0.9¢] 1.66
Johnson et al (2019)32 —— -0.10 [-0.74, 0.55] 3.49
Kostulski et al (2021)34 ——— -059[-1.25, 0.07] 332
Overwater et al (2019)*8 —_— -0.23[-0.92, 0.47] 3.01
Royston et al (2024)3¢ -0.03[-0.31, 0.24] 19.18
Schuiringa et al (2017)% -0.07 [-0.41, 0.27] 1252
Shapiro et al (2014)38 -0.16[-0.76, 0.44]  4.10
Sutherland et al (2024)%° -021[-0.71, 0.30] 5.82
Tan et al (2018)47 i 0.02[-0.50, 0.54]  5.35
te Brinke et al (2022)40 — -0.70 [-1.31,-0.08] 3.88
Zhu et al 2017)1 —— -0.28[-0.73, 0.1¢]  7.37
Overall & -0.12 [-0.24, 0.00]

Heterogeneity: T2 = 0.00, /2 = 0.00%, H2 = 1.00
Testof 6, = ej: Q(15)=12.08,p =0.67
Testof 6=0:2=-1.94,p =0.05

Random-effects REML model

Fig. 2 Forest plots of overall random-effect meta-analyses on the effect of all interventions in reducing behaviours that challenge in children

with an intellectual disability.

A total of 1443 participants were included in the review: of Subgroup meta-analyses

those, 1154 participants were included in the meta-analysis. The  Non-pharmacological interventions (Fig. 4) were significantly
mean (s.d.) age of participants was 8.17 (2.27) years. Of the studies  effective in reducing behaviours that challenge in children and
that reported the gender of participants (n =1133), 78.52% were adolescents with intellectual disabilities (n =747; g=—0.20; 95%
male. Furthermore, of the studies that reported the IQ score of CI [-0.35, —0.05]; p=0.009; 95% prediction interval [-0.37,

participants (n = 467), the mean (s.d.) IQ score was 61.68 (26.51). —0.02]). Pharmacological interventions (Fig. 5) were not signifi-
cantly effective in reducing behaviours that challenge in children

and adolescents with intellectual disabilities (n = 407; g = 0.03; 95%
CI [-0.17, 0.24]; p = 0.742; 95% prediction interval [-0.26, 0.33]).
Since no studies investigated combined pharmacological and non-
pharmacological interventions, we were unable to examine the
effectiveness of such interventions. However, it is important to note

Six studies included participants with intellectual disabilities or
BIF,32:3436374045 three included participants with global develop-
mental delay,?*34! eight included participants with specific genetic
syndromes (including Fragile X syndrome, Phelan-McDermid
syndrome, Prader-Willi syndrome, Angelman syndrome and
tuberous sclerosis complex),*?-#46-5 one included participants
with developmental disabilities (of whom 65% had an intellectual that two of the non-pharmacological studies™** did not exclude

disability, satisfying the inclusion criterion®®) and two included participants receiving medication as part of their standard care.
autistic participants with intellectual disabilities.?** Additionally, two of the pharmacological studies**** did not

exclude participants receiving psychosocial support as part of their
standard care. The remaining studies did not report information
Meta-analyses regarding participants’ standard care.
Figure 2 presents the individual and combined effect sizes Planned subgroup analyses comparing different types of non-
(Hedges’ g) of the 16 studies included in the meta-analysis. The pharmacological interventions were not possible because all but one
random-effects effect size for overall intervention effectiveness was  study*! investigated psychosocial interventions.
not significant (n=1154; g=—0.12; 95% CI [-0.24, 0.00]; Studies using the CBCL to measure behaviours that challenge
p=0.053). There was no evidence of significant heterogeneity in  (Fig. 6) found that interventions were significantly effective in
the included studies (I*=0.00%; 95% prediction interval [—0.25, reducing behaviours that challenge in children and adolescents with
0.01]). Furthermore, the funnel-plot (Fig. 3) and Egger’s test found intellectual disabilities (n = 647; g= —0.18; 95% CI [—0.34, —0.02];
no evidence for small-study effect or publication bias (z=—1.46; p=10.026; 95% prediction interval [—0.39, 0.02]). Studies using the
p=0.146). ABC (Fig. 7) were associated with a non-significant effect size
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Fig. 3 Funnel-plot of the effectiveness of interventions in reducing behaviours that challenge in children with an intellectual disability. REML,

Restricted Maximum Likelihood.

Effect size Weight
Study with 95% ClI (%)
Acosta et al (2019)%1 ™ -0.68 [-1.36, 0.00] 476
Blasi et al (2020)%2 - -0.17 [-0.84, 0.51] 4.83
Johnson et al (2019)% = -0.10[-0.74, 0.55] 5.28
Kostulski et al (2021)34 = ! -0.59 [-1.25, 0.07] 5.03
Royston et al (2024)3¢ — -0.03[-0.31, 0.24]  29.06
Schuiringa et al (2017)¥ — . -0.07[-0.41, 027] 1897
Shapiro et al (2014)38 : -0.16 [-0.76, 0.44] 6.21
Sutherland et al (2024)%° —L -0.21[-0.71, 0.30] 8.81
te Brinke et al (2022)4 = -0.70 [-1.31,-0.08] 5.88
Zhu et al 2017)1 —— -0.28[-0.73, 0.16] 11.17
Overall R -0.20 [-0.35, -0.05]
Heterogeneity: 72 = 0.00, = 0.00%, H?> = 1.00
Testof 6, = 0:09)=7.97,p=054
Testof 6=0:z2=-2.62,p =0.01

—1'.5 —'1 —6.5 6 o.'5

Random-effects REML model

Fig. 4 Forest plots of overall random-effect meta-analyses on the effect of non-pharmacological interventions in reducing behaviours that

challenge in children with an intellectual disability. REML, Restricted Maximum Likelihood.

(n=412; g=0.04; 95% CI [—-0.16, 0.25]; p = 0.673; 95% prediction
interval [—0.247, 0.336]). Meta-analyses for studies using the other
measures were not possible because only two studies used the DBC,
one study used the SDQ and no studies used the BPI.

Risk of bias due to missing results

Four studies were included in this review but excluded from the
meta-analysis due to not reporting sufficient data on behaviours
that challenge to allow the extraction of a study effect size.>#447-
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These studies investigated cannabidiol (pharmacological), growth
hormone treatment (pharmacological), gluten and dairy-
containing diets (non-pharmacological) and intranasal insulin
(pharmacological), respectively.

All four studies reported no significant effects of interventions
in reducing behaviours that challenge in children and adolescents
with intellectual disabilities. They were all reasonably small trials,
collectively making up 20.03% (n = 289/1443) of total participants
included in this review. We concluded that the inability to include
results from these studies in the meta-analysis was unlikely to bias
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Effect size Weight
Study with 95% Cl (%)
Berry-Kravis et al (2016)*2 i 0.09 [-0.21, 0.40] 45.09
Berry-Kravis et al (2017)43 0.00[-0.42, 0.43]  23.33
Efron et al (2020)%° 0.35[-1.09, 1.79] 2.07
Fastman et al (2021)% 0.02[-0.92, 0.96] 4.89
Overwater et al (2019)*8 —a— -0.23[-0.92, 0.47] 8.85
Tan et al (2018)*° 0.02[-0.50, 0.54] 1575

Overall

Heterogeneity: 2 = 0.00, /2 = 0.00%, H? = 1.00
Testof 6, = 6:0(5)=0.88,p =0.97

Testof 6=0:.2=0.33,p=0.74

0.03[-0.17, 0.24]

Random-effects REML model

Fig. 5 Forest plots of overall random-effect meta-analyses on the effect of pharmacological interventions in reducing behaviours that challenge

in children with an intellectual disability. REML, Restricted Maximum Likelihood.

Effect size Weight

Study with 95% Cl (%)
Acosta et al (2019)%1 @ -0.68[-1.36, 0.00]  5.60
Blasi et al (2020)%? -r -0.17 [-0.84, 0.51] 5.68
Overwater et al (2019)*8 -0.23[-0.92, 047] 536
Royston et al (2024)3 —— ~0.03[-0.31, 024] 3386
Schuiringa et al (2017)%7 —il— -007 [0.41, 0.27] 2218
Shapiro et al (2014)38 = -0.16 [-0.76, 0.44] 7.30
te Brinke et al (2022)40 = -070[-1.31,-0.08] 691
Zhu et al (2017)*' T -028[-0.73, 0.16]  13.10
Overall Eois -0.18 [-0.34,-0.02]
Heterogeneity: T2 = 0.00, 2 = 0.37%, H = 1.00
Test of 6, = 9/: Q(7)=6.49,p=0.48
Testof 6=0:z=-2.23,p=0.03

—1‘.5 -1 4)'.5 6 0'5

Random-effects REML model

Fig. 6 Forest plot of overall random-effect meta-analysis on the effect of interventions in reducing behaviours that challenge in children with an

intellectual disability, when using the Child Behaviour Checklist (CBCL) to measure behaviours that challenge. REML, Restricted Maximum Likelihood.

or change the overall non-significant effect size. We also concluded
that the inability to include these results in their respective
intervention-type subgroup analyses (pharmacological/non-phar-
macological) was unlikely to bias or change their effect sizes.

Risk of bias

Risk-of-bias scores for each included study are shown in Table 2.
Overall, 3 studies were evaluated as having ‘low risk of bias’ and 17
studies as having ‘some concerns’.

Discussion

This review aimed to synthesise recent evidence on the effectiveness
of interventions to reduce behaviours that challenge in children
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with intellectual disabilities by investigating all types of inter-
ventions published after November 2014. The meta-analysis
indicated a small and non-significant effect size for overall
intervention effectiveness suggesting current interventions were,
overall, not effective in reducing behaviours that challenge in our
target population. The prediction interval suggests that future
studies are likely to replicate this finding.

Subgroup meta-analyses indicated that non-pharmacological
interventions showed significant and consistent benefit in reducing
behaviours that challenge in children and adolescents with
intellectual disabilities. The prediction interval suggests that future
studies are likely to replicate this benefit. This finding is consistent
with the NICE!? reviews on the effectiveness of non-
pharmacological interventions (environmental changes and psy-
chosocial) in all age groups. It is worth noting that the NICE!?
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Study

Effect size Weight
with 95% ClI (%)

Berry-Kravis et al (2016)*2
Berry-Kravis et al (2017)%3

0.09 [-0.21, 0.40]  44.47
0.00[-0.42, 0.43]  23.01

Efron et al (2020)%°

0.35[-1.09, 1.79] 2.05

Fastman et al (2021)%

l 0.02 [-0.92, 0.96] 4.83

Johnson et al (2019)33
Tan et al (2018)%

Overall

Heterogeneity: 7 = 0.00, /> = 0.00%, H? = 1.00
Testof 6, = 6:0(5)=0.50,p =0.99

Testof 6=0.2=0.42,p =0.67

= -0.10 [-0.74, 0.55] 10.12
0.02 [-0.50, 0.54] 15.54

0.04 [-0.16, 0.25]

Random-effects REML model

Fig. 7 Forest plot of overall random-effect meta-analysis on the effect of interventions in reducing behaviours that challenge in children with an

intellectual disability, when using the Aberrant Behaviour Checklist (ABC) to measure behaviours that challenge. REML, Restricted Maximum
Likelihood.

reviews were mainly based on studies with individuals with autism,
where a high proportion of participants had intellectual disabilities.
This is also consistent with findings from previous reviews on
adults®! and mixed-aged participants,'>'® which suggested that
non-pharmacological interventions were effective in reducing
behaviours that challenge in all age groups. Non-pharmacological
interventions in the present review included studies investigating
mostly psychosocial (behavioural therapies, CBT, parent-child
interaction therapies and parent training programmes) and diet
interventions (two studies only). Previous reviews included studies
investigating different types of non-pharmacological interventions.
Bruinsma et al’ investigated psychosocial (CBT, multisensory
therapy and mindfulness therapy) and behavioural interventions.
Chowdhury and Benson®! and Denis et al' investigated behav-
ioural (differential reinforcement and non-intrusive forms of
reinforcement) interventions while Ogg-Groenendaal et al'® inves-
tigated lifestyle interventions. All the evidence taken together,
suggests that a range of non-pharmacological interventions may be
effective in reducing behaviours that challenge, though most
evidence is available for psychosocial interventions.

The meta-analysis indicated no significant effects of pharma-
cological interventions in reducing behaviours that challenge in
children and adolescents with intellectual disabilities. The predic-
tion interval suggests uncertainty regarding the effects of those
treatments within the context of the included studies in this review.
This highlights the challenges in designing and conducting new
RCTs testing pharmacological agents without fully understanding
the underlying cause of heterogeneity across the studies. Other
methodologies, such as use of routine data, if available, can also be
used to corroborate, or otherwise, the impact of pharmacological
interventions on behaviours that challenge and therefore, support
better clinical decision-making. Previous reviews on the effective-
ness of pharmacological interventions in reducing behaviours that
challenge have found mixed evidence. Meta-analyses specific to
children and adolescents with intellectual disabilities have shown
that some pharmacological interventions (antipsychotics) are
effective in reducing behaviours that challenge, while others have
inconclusive evidence (anticonvulsants and antioxidants).®!
However, findings from this review are not directly comparable
because previous reviews did not investigate the overall
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effectiveness of all types of pharmacological interventions, and
we did not explore the effectiveness of each type of pharmacolog-
ical intervention. The studies included in our review investigated
the following medications and pharmaceutical or chemical agents:
hormones (insulin, growth hormone and oxytocin), cannabinoids
(cannabidiol), receptor antagonists (levodopa, arbaclofen, mavo-
glurant) and kinase inhibitors (everolimus). These differ from the
pharmacological interventions included in previous reviews
(antipsychotics, antioxidants, anticonvulsants and biomedical
interventions), and this may account for the difference in findings.
The lack of efficacy of pharmacological interventions in the
present review may also be associated with the design of the
included studies. Except for the Berry-Kravis studies,*™** the
pharmacological studies included in this review included small
sample sizes (n=7-55). Crucially, four out of the nine
pharmacological studies did not conduct a priori power
analyses. 54750

The results indicated significant reduction in behaviours that
challenge when measured using the CBCL but not the ABC.
However, prediction intervals suggest that future studies using
either the CBCL or ABC might not replicate the observed effects.
These results caution against drawing firm conclusions of
effectiveness when using either scale. The difference in findings
might be because the ABC was developed for adults with
intellectual disabilities, whereas the CBCL was developed for
children.” In a review by Aman et al,*? the ABC detected a smaller
reduction in behaviour problems among young people with
developmental disabilities following intervention than other scales
used (e.g. various versions of Conners’ Rating Scale, and the
Swanson, Nolan and Pelham SNAP Rating Scale). It is likely that
the CBCL is the most sensitive to change measure of behaviours
that challenge in children with intellectual disabilities. In Buckley
et al’s meta-analysis,* the CBCL detected the highest prevalence
rates of behaviours that challenge in children with intellectual
disabilities even compared to the DBC, which was developed
specifically for individuals with intellectual disabilities. It is worth
highlighting that the CBCL was developed as a wide-range
assessment of emotional and behavioural difficulties in children,
whereas the ABC was developed to measure behaviours that
challenge specifically.”?* This means that in addition to including
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Table 2 Risk-of-bias assessment of the included studies assessed using the Cochrane Risk of Bias 2 (RoB 2) tool?®

Deviations
from
Randomisation intended

Study process interventions
Acosta et al (2019)° Low Some concerns  Low
Berry-Kravis et al (2016)*2 Low Low Low
Berry-Kravis et al (2017)* Low Low Low
Berry-Kravis et al (2022)* Low Low Low
Blasi et al (2020)* Low Some concerns  Low
Efron et al (2020)* Low Low Low
Fastman et al (2021)% Some concerns  Low Low

Johnson et al (2019)® Low
Kostulski et al (2021)%* Some concerns

Some concerns Low
Some concerns Low

Missing
outcome data

Lo et al (2015)" Low Low Low Some concerns Some concerns Some concerns
Navarro et al (2015)%° Low Low Low Low Low Low

Overwater et al (2019)* Low Low Low Low Some concerns Some concerns
Royston et al (2024)3% Low Low Low Low Low Low

Schuiringa et al (2017)¥ Low Low Some concerns Some concerns Low Some concerns
Shapiro et al (2014)%® Low Low Low Some concerns Low Some concerns
Sutherland et al (2024)% Some concerns Low Low Some concerns Low Some concerns
Tan et al (2018)* Low Some concerns Low Low Some concerns Some concerns
te Brinke et al (2022)%° Low Low Low Some concerns Low Some concerns
Zhu et al 2017)" Low Some concerns Low Low Low Some concerns
Zwanenburg et al (2016)* Low Low Low Low Some concerns Some concerns

Selection of the
reported result

Measurement of

the outcome Overall risk of bias

Some concerns Low Some concerns
Low Some concerns Some concerns
Low Some concerns Some concerns
Low Low Low

Low Some concerns Some concerns
Low Some concerns Some concerns
Low Low Some concerns
Some concerns Low Some concerns

Some concerns Some concerns Some concerns

items clearly relevant to the concept of behaviours that challenge,
the CBCL also assesses other aspects of children’s behaviour, which
may be of concern, but would not generally be regarded as
behaviours that challenge.

Another reason for the difference in findings between the CBCL
and ABC effect sizes could be that most of the included studies
using the CBCL investigated non-pharmacological interventions
(N=7/9), whereas most of the studies using the ABC investigated
pharmacological interventions (N =5/7). Given our subgroup
meta-analysis showed that non-pharmacological interventions
were significantly effective in reducing behaviours that challenge
but pharmacological interventions were not, measurement scale
findings might reflect a difference in intervention effectiveness
rather than scale sensitivity.

Finally, it has been reported that a common issue with the
analysis of scores derived from measures of behaviours that
challenge is skewness.>® The studies included in the present review
did not report whether skewness was observed and all studies
included scores measured in the original scale of the measure.
Therefore, we were unable to assess whether skewness might have
added bias to the effect-size estimation.

Strengths and weaknesses

To the best of our knowledge, this is the first meta-analysis to
investigate the effectiveness of all types of interventions in reducing
behaviours that challenge specifically in children with intellectual
disabilities. Our review included RCTs and operationalised
behaviours that challenge by using well-validated and standardised
scales. Additionally, the funnel-plot and Egger’s test found no
evidence of publication bias caused by the studies included.
Although we searched for studies of all languages and countries,
most studies included were conducted in Western countries. This
means that findings might not be generalisable to non-Western
countries. Another limitation is that the majority of the included
RCTs had small sample sizes and did not conduct a priori power
analyses. Considering this with the fact that most studies had a risk-
of-bias rating of ‘some concerns’, this likely undermines the
certainty of the findings. As in previous reviews,® longer-term
effectiveness could not be established because included studies
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mostly did not include a follow-up point beyond the immediate
post-intervention assessment (except for Lo,"” Shapiro®® and
Zhu*!). Despite contacting the authors, we were not able to retrieve
the full text of nine papers that passed stage one of our screening
process. Therefore, we were unable to determine the eligibility of
such studies at full-text stage and relevant findings might have been
missed out. Finally, another limitation is that we grouped together
different types of interventions to calculate effect sizes. The
intention was to replicate the approach taken by the NICE'? review,
by grouping interventions based on their mechanisms of change.
While this approach allowed for an overview of the effectiveness of
pharmacological and non-pharmacological interventions, it might
have obscured important differences in effectiveness between
different intervention types within the two groups. Planned meta-
analyses of interventions grouped by more specific mechanisms of
change were not possible due to the low number of studies
identified in each category.

Implications for practice, policy and future research

Present findings support the recommendation by NICE!? that non-
pharmacological interventions should be first-line treatment for
children and adolescents with intellectual disabilities and behav-
iours that challenge. While the present review could not compare
different types of non-pharmacological interventions, all but two
included studies focused on psychosocial approaches, mostly
parent training programmes, CBT and others. There is a need
for more targeted investigations into the effectiveness of psycho-
logical therapies for children and adolescents with intellectual
disabilities,™ and the present review found that the body of
available evidence is mostly about parent training.

Overall, this systematic review and meta-analysis is the first
since the NICE!? review to focus on children with intellectual
disabilities and behaviours that challenge, using only RCTs. It
indicates that the pharmacological interventions evaluated in
research published since 2014 (including mostly hormones,
cannabinoids and receptor antagonists) are not effective in
reducing behaviours that challenge amongst children with
intellectual disabilities, whereas non-pharmacological approaches
(mostly psychosocial) are. Pharmacological interventions were
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associated with a non-significant and near zero effect size, whereas
non-pharmacological interventions were associated with a small,
albeit significant, effect size (g=—0.20; 95% CI [-0.35, —0.05];
p =0.009), indicating a reduction in behaviours that challenge. This
was particularly the case for studies that measured behaviours that
challenge using the CBCL. Most of these studies measured the
CBCL total score, which includes both internalising and external-
ising outcomes. Findings were limited to post-intervention
effectiveness while longer-term effects were mostly not measured
in the included studies. Overall, the findings suggest that we need to
increase the effort in identifying effective treatments for behaviours
that challenge in this population as currently researched
approaches are likely not effective, except for psychosocial
interventions. Future research must embrace greater specificity
by looking at topography, rather than behaviours that challenge as
an overall construct, and should focus on the fidelity of behaviours
that challenge measurement scales. Future work should include
more rigorously conducted RCTs to evaluate pharmacological
interventions based on clear mechanistic insights, while also
considering alternative methodologies, such as utilising routine
clinical data and non-pharmacological approaches, to supple-
ment this.

Valerie Lye (), MSc, Division of Psychiatry, University College London, London, UK;
Angela Hassiotis (1°}, PhD, FRCPsych, Division of Psychiatry, University College
London, London, UK; Amanda Timmerman (), MSc, Division of Psychiatry, University
College London, London, UK; Sohil Algazlan (°), PhD, Special Education Department,
College of Education, Imam Mohammad Ibn Saud Islamic University (IMSIU), Riyadh,
Kingdom of Saudi Arabia; Elizaveta Dimitrova, MSc, Division of Psychiatry, University
College London, London, UK; Borbala Vegh, MSc, Division of Psychiatry, University
College London, London, UK; Vaso Totsika (>}, PhD, Division of Psychiatry, University
College London, London, UK

Correspondence: Valerie Lye. Email: valerie.lye.21@ucl.ac.uk

First received 6 Nov 2024, final revision 2 Sep 2025, accepted 5 Sep 2025

Supplementary material

The supplementary material is available online at https://doi.org/10.1192/bj0.2025.10871

Data availability

The data that support the findings of this study are available from the corresponding author,
V.L., upon reasonable request.

Author contributions

V.T. and AH. designed the study. V.T., AH. and V.L. developed the protocol. V.L. lead on
searches, analyses and drafting the manuscript in collaboration with V.T., AH. and AT. AT.,
S.A., ED. and B.V. supported the literature search process and risk of bias assessments. All
authors contributed to and approved the final manuscript.

Funding

This research received no specific grant from any funding agency, commercial or not-for-profit
sectors.

Declaration of interest

AH. is a BIPsych Open editorial board member. They did not take part in the review or
decision-making process of this paper.

References

1 Schalock RL, Luckasson R, Tassé MJ. Intellectual Disability: Definition,
Diagnosis, Classification, and Systems of Supports 12th ed. American
Association on Intellectual and Developmental Disabilities, 2021.

2 Poppes P, van der Putten A, Post W, Vlaskamp C. Risk factors associated with
challenging behaviour in people with profound intellectual and multiple
disabilities. J Intell Disabil Res 2016; 60: 537-52.

https://doi.org/10.1192/bjo.2025.10871 Published online by Cambridge University Press

w

=Y

(3,

-}

~N

©0

o

10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Emerson E. Challenging Behaviour: Analysis and Intervention in People with
Learning Disabilities. Cambridge University Press, 1995.

Buckley N, Glasson EJ, Chen W, Epstein A, Leonard H, Skoss R, et al.
Prevalence estimates of mental health problems in children and adolescents
with intellectual disability: a systematic review and meta-analysis. Austr N Z
J Psychiatry 2020; 54: 970-84.

Bowring DL, Totsika V, Hastings RP, Toogood S, Griffith GM. Challenging
behaviours in adults with an intellectual disability: a total population study and
exploration of risk indices. Brit J Clin PSychol 2017; 56: 16-32.

Einfeld SL, Tonge BJ. The Developmental Behavior Checklist: the development
and validation of an instrument to assess behavioral and emotional
disturbance in children and adolescents with mental retardation. J Autism
Dev Disord 1995; 25: 81-104.

Achenbach TM, Rescorla LA. Manual for the ASEBA School-Age Forms &
Profiles. University of Vermont, Research Center for Children, Youth, &
Families, 2001.

McQuire C, Hassiotis A, Harrison B, Pilling S. Pharmacological interventions for
challenging behaviour in children with intellectual disabilities: a systematic
review and meta-analysis. BMC Psychiatry 2015; 15: 303.

Bruinsma E, Hoofdakker BJ, Groenman AP, Hoekstra PJ, Kuijper GM, Klaver M,
et al. Non-pharmacological interventions for challenging behaviours of adults
with intellectual disabilities: a meta-analysis. J Intell Disabil Res 2020; 64:
561-78.

Adams D, Handley L, Simkiss D, Walls E, Jones A, Knapp M, et al. Service use
and access in young children with an intellectual disability or global
developmental delay: associations with challenging behaviour. J Intellect
Dev Dis 2016; 43: 232-41.

Matson JL, Neal D, Kozlowski AM. Treatments for the challenging behaviours
of adults with intellectual disabilities. Can J Psychiatry 2012; 57: 587-92.

National Institute for Health and Care Excellence (NICE). Challenging
Behaviour and Learning Disabilities: Prevention and Interventions for People
with Learning Disabilities Whose Behaviour Challenges [NICE Guideline No.
11]. NICE, 2015 (https://www.nice.org.uk/guidance/ng11).

Ali A, Hall I, Blickwedel J, Hassiotis A. Behavioural and cognitive-behavioural
interventions for outwardly-directed aggressive behaviour in people with
intellectual disabilities. Cochrane Db Syst Rev 2015; 2015: CD003406.

Campbell M, Robertson A, Jahoda A. Psychological therapies for people with
intellectual disabilities: comments on a Matrix of evidence for interventions in
challenging behaviour. J Intell Disabil Res 2014, 58: 172-88.

Denis J, van den Noortgate W, Maes B. Self-injurious behavior in people with
profound intellectual disabilities: a meta-analysis of single-case studies. Res
Dev Disabil 2011; 32: 911-23.

Heyvaert M, Maes B, Onghena P. A meta-analysis of intervention effects on
challenging behaviour among persons with intellectual disabilities. J Intell
Disabil Res 2010; 54: 634-49.

Matson JL, Neal D. Psychotropic medication use for challenging behaviors in
persons with intellectual disabilities: An overview. Res Dev Disabil 2008; 30:
572-86.

0gg-Groenendaal M, Hermans H, Claessens B. A systematic review on the
effect of exercise interventions on challenging behavior for people with
intellectual disabilities. Res Dev Disabil 2014, 35: 1507-17.

Willner P. The neurobiology of aggression: implications for the pharmacother-
apy of aggressive challenging behaviour by people with intellectual
disabilities. J Intell Disabil Res 2015; 59: 82-92.

O'Regan O, Doyle Y, Murray M, McCarthy V, Saab M. Reducing challenging
behaviours among children and adolescents with intellectual disabilities in
community settings: a systematic review of interventions. Int J Dev Disabil
2022; 70: 20-39.

Glasson E, Buckley N, Chen W, Leonard H, Epstein A, Skoss R, et al. Systematic
review and meta-analysis: mental health in children with neurogenetic
disorders associated with intellectual disability. J Am Acad Child Adolesc
Psychiatry 2020; 59: 1036-48.

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al.
The PRISMA 2020 statement: an updated guideline for reporting systematic
reviews. Syst Rev 2021; 10: 1-11.

Einfeld SL, Tonge BJ. Manual for the Developmental Behaviour Checklist.
University of New South Wales, Monash University, 1992.

Aman MG, Singh NN, Stewart AW, Field CJ. The aberrant behavior checklist:
abehavior rating scale for the assessment of treatment effects. Am J Ment Def
1985; 89: 485-91.

Rojahn J, Matson JL, Lott D, Esbensen AJ, Smalls Y. The behavior problems
inventory: an instrument for the assessment of self-injury, stereotyped
behavior, and aggression/destruction in individuals with developmental
disabilities. J Autism Dev Disord 2001; 31: 577-88.


https://orcid.org/0000-0001-9659-4955
https://orcid.org/0000-0002-9800-3909
https://orcid.org/0000-0002-2552-5140
https://orcid.org/0009-0006-7774-8190
https://orcid.org/0000-0003-1702-2727
mailto:valerie.lye.21@ucl.ac.uk
https://doi.org/10.1192/bjo.2025.10871
https://www.nice.org.uk/guidance/ng11
https://doi.org/10.1192/bjo.2025.10871

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Goodman R. The strengths and difficulties questionnaire: a research note.
J Child Psychol Psyc 1997; 38: 581-6.

Goodman R. The extended version of the strengths and difficulties
questionnaire as a guide to child psychiatric caseness and consequent
burden. J Child Psychol Psychiatry Allied Discipl 1999; 40: 791-9.

Sterne JAC, Savovic J, Page MJ, Elbers RG, Blencowe NS, Boutron |, etal. RoB 2: a
revised tool for assessing risk of bias in randomised trials. BMJ 2019; 366: 14898.

Hedges LV. Distribution theory for glass's estimator of effect size and related
estimators. J Educ Stat 1981; 6: 107-28.

Borenstein M, Hedges LV, Higgins JP, Rothstein HR. A basic introduction to
fixed-effect and random-effects models for meta-analysis. Res Synth Methods
2010; 1: 97-111.

Acosta J, Garcia D, Bagner DM. Parent-child interaction therapy for children
with developmental delay: the role of sleep problems. J Dev Behav Pediatr
2019; 40: 183-91.

Blasi V, Zanette M, Baglio G, Giangiacomo A, di Tella S, Canevini MP, et al.
Intervening on the developmental course of children with borderline
intellectual functioning with a multimodal intervention: results from a
randomized controlled trial. Front Psychol 2020; 11: 679.

Johnson CR, Brown K, Hyman SL, Brooks MM, Aponte C, Levato L, et al. Parent
training for feeding problems in children with autism spectrum disorder: initial
randomized trial. J Pediatr Psychol 2019; 44: 164-75.

Kostulski M, Breuer D, Dopfner M. Does parent management training reduce
behavioural and emotional problems in children with intellectual disability?
A randomised controlled trial. Res Dev Disabil 2021; 114: 103958.

Navarro F, Pearson DA, Fatheree N, Mansour R, Hashmi SS, Rhoads JM. Are
leaky gut and behavior associated with gluten and dairy containing diet in
children with autism spectrum disorders? Nutr Neurosci 2015; 18: 177-85.

Royston R, Absoud M, Ambler G, Barnes J, Hunter R, Kyriakopoulos M, et al.
Evaluation of adapted parent training for challenging behaviour in pre-school
children with moderate to severe intellectual developmental disabilities:
a randomised controlled trial. PLOS One 2024; 19: e0306182.

Schuiringa H, van Nieuwenhuijzen M, Orobio De Castro B, Lochman JE,
Matthys W. Effectiveness of an intervention for children with externalizing
behavior and mild to borderline intellectual disabilities: a randomized trial.
Cogn Ther Res 2017; 41: 237-51.

Shapiro CJ, Kilburn J, Hardin JW. Prevention of behavior problems in a selected
population: stepping stones triple P for parents of young children with
disabilities. Res Dev Disabil 2014; 35: 2958-75.

Sutherland D, Griffin J, Flynn S, Thompson PA, Hastings RP. Positive family
connections for families of children with a developmental disability: cluster
randomized controlled trial. J Fam Psychol 2024; 38: 559-70.

te Brinke LW, Schuiringa HD, Menting ATA, Dekovi¢ M, Westera JJ, de Castro
BO. Treatment approach and sequence effects in cognitive behavioral therapy
targeting emotion regulation among adolescents with externalizing problems
and intellectual disabilities. Cogn Ther Res 2022; 46: 302-18.

https://doi.org/10.1192/bjo.2025.10871 Published online by Cambridge University Press

a1

42

43

44

45

46

47

48

49

50

51

52

53

54

Behaviours that challenge in children with intellectual disability

Zhu DN, Li P, Wang J, Yuan JY, Zhang GY, Liang JF, et al. Prospective study of
ketogenic diet in treatment of children with global developmental delay. Chin
J Contemporary Pediatr 2017; 19: 1038-43.

Berry-Kravis E, des Portes V, Hagerman R, Jacquemont S, Charles P, Visootsak
J, etal. Mavoglurant in fragile X syndrome: results of two randomized, double-
blind, placebo-controlled trials. Sci Transl Med 2016; 8: 321ra5.

Berry-Kravis E, Hagerman R, Visootsak J, Budimirovic D, Kaufmann WE,
Cherubini M, et al. Arbaclofen in fragile X syndrome: results of phase 3 trials.
J Neurodev Disord 2017; 9: 3.

Berry-Kravis E, Hagerman R, Budimirovic D, Erickson C, Heussler H, Tartaglia N,
et al. A randomized, controlled trial of ZYN0OO2 cannabidiol transdermal gel in
children and adolescents with fragile X syndrome (CONNECT-FX). J Neurodev
Disord 2022; 14: 56.

Efron D, Freeman JL, Cranswick N, Payne JM, Mulraney M, Prakash C, et al.
A pilot randomised placebo-controlled trial of cannabidiol to reduce severe
behavioural problems in children and adolescents with intellectual disability.
Brit J Clin Pharmaco 2020; 87: 436-46.

Fastman J, Foss-Feig J, Frank Y, Halpern D, Harony-Nicolas H, Layton C, et al.
A randomized controlled trial of intranasal oxytocin in Phelan-McDermid
syndrome. Mol Autism 2021; 12: 62.

Lo ST, Siemensma EPC, Festen DAM, Collin PJL, Hokken-Koelega ACS.
Behavior in children with Prader-Willi syndrome before and during growth
hormone treatment: a randomized controlled trial and 8-year longitudinal
study. Eur Child Adoles Psychiatry 2015; 24: 1091-101.

Overwater IE, Rietman AB, Mous SE, Bindels-de Heus K, Rizopoulos D, ten
Hoopen LW, et al. A randomized controlled trial with everolimus for 1Q and
autism in tuberous sclerosis complex. Neurology 2019; 93: €200-9.

Tan WH, Bird LM, Sadhwani A, Barbieri-Welge RL, Skinner SA, Horowitz LT,
et al. A randomized controlled trial of levodopa in patients with Angelman
syndrome. Am J Med Genet A 2018; 176: 1099-107.

Zwanenburg RJ, Bocca G, Ruiter SAJ, Dillingh JH, Flapper BCT, van den Heuvel
ER, et al. Is there an effect of intranasal insulin on development and behaviour

in Phelan-McDermid syndrome? A randomized, double-blind, placebo-
controlled trial. Eur J Hum Genet 2016; 24: 1696-701.

Chowdhury M, Benson BA. Use of differential reinforcement to reduce
behavior problems in adults with intellectual disabilities: a methodological
review. Res Dev Disabil 2010; 32: 383-94.

Aman MG, Smith T, Arnold LE, Corbett-Dick P, Tumuluru R, Hollway JA, et al.
A review of atomoxetine effects in young people with developmental
disabilities. Res Dev Disabil 2014; 35: 1412-24.

Larson MG. Descriptive statistics and graphical displays. Circulation 2006;
114: 76-81.

Totsika V, Liew A, Absoud M, Adnams C, Emerson E. Mental health problems

in children with intellectual disability. Lancet Child Adolesc Health 2022; é:
432-44.

11


https://doi.org/10.1192/bjo.2025.10871

	Behaviours that challenge in children with intellectual disability: systematic review and meta-analysis of pharmacological and non-pharmacological interventions
	Method
	Protocol
	Search strategy
	Inclusion and exclusion criteria
	Study selection
	Data extraction
	Risk of bias
	Statistical analysis

	Results
	Study characteristics
	Meta-analyses
	Subgroup meta-analyses
	Risk of bias due to missing results
	Risk of bias

	Discussion
	Strengths and weaknesses
	Implications for practice, policy and future research

	Supplementary material
	Data availability
	Author contributions
	Funding
	Declaration of interest
	References


