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Non-pharmacological and pharmacological interventions for
the reduction or prevention of topographies of behaviours
that challenge in people with intellectual disabilities:

a systematic review and meta-analysis of randomised
controlled trials

Laura Groves, Chris Jones, Alice Welham, Anna Hamilton, Ashley Liew, Caroline Richards

Summary

Background People with intellectual disability show a high prevalence of behaviours that challenge. Clinical guidelines
recommend that such behaviour should first be treated with non-pharmacological interventions, but research
suggests off-label pharmaceuticals are commonly used. We aimed to evaluate the efficacy of non-pharmacological and
pharmacological interventions for topographies of behaviours that challenge drawn from randomised controlled
trials (RCTs).

Methods In this systematic review and meta-analysis, we searched PsycINFO, MEDLINE, Embase, CINAHL, and
CENTRAL databases for RCT studies assessing an intervention (pharmacological or non-pharmacological) for
behaviours that challenge (self-injury behaviour, aggression, destruction of property, irritability, and a composite
overall measure) in participants with intellectual disability. The primary aim was to assess the efficacy of non-
pharmacological and pharmacological interventions on behaviours that challenge. Secondary aims were to evaluate
how effects varied over time and whether intervention, methodological, and participant characteristics moderate
efficacy. We extracted standard mean difference (SMD) effect sizes (Cohen’s d) from eligible studies and meta-
analysed the data using a series of random effects models and subgroup analyses. This study was registered with
PROSPERO 2021, CRD4202124997.

Findings Of 11912 reports identified, 82 studies were included. 42 (51%) studies assessed non-pharmacological
interventions and 40 (49%) assessed pharmacological interventions. Across all studies, 4637 people with intellectual
disability aged 1-84 years (mean age 17- 2 years) were included. 2873 (68 -2%) were male, 1339 (28-9%) were female,
and for 425 (9-2%) individuals, data on gender were not available. Data on ethnicity were unavailable. Small
intervention effects were found for overall behaviours that challenge at post-intervention (SMD -0-422,
95% CI —0-565 to —0-279), overall behaviours that challenge at follow-up (-0-324, —0-551 to —0-097), self-injury
behaviour at post-intervention (—0-238, —0-453 to —0-023), aggression at post-intervention (-0-438, —0-566 to —0-309),
and irritability at post-intervention (—0- 255, -0- 484 to -0 026). No significant differences between non-pharmacological
and pharmacological interventions were found for any topography of behaviours that challenge (all p>0-05).

Interpretation A broad range of interventions for behaviours that challenge are efficacious with small effect sizes for
people with intellectual disability. These findings highlight the importance of precision in the measurement of
behaviours that challenge, and when operationalising intervention components and dosages.

Funding Cerebra.

Copyright © 2023 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 license.
Introduction

Approximately 1% of the general population have an
intellectual disability,' of whom 10-15% show behaviours

range of non-pharmacological and pharmacological
interventions are recommended for the reduction
of BtC,*” with previous meta-analyses reporting moderate

that challenge (BtC).** The term BtC is used to describe
behaviours that present difficulties to individuals,
caregivers, and education and health-care services.”
Examples of these behaviours are self-injury, aggression,
or destruction of property.”* Given the negative outcomes
of BtC to the individual and systems around them,* it is
crucial that effective interventions are available.” A broad

effect sizes for these; although null findings and small
effects are also described.**

The guidelines of the UK National Institute for Health
and Care Excellence (NICE) recommend initially
offering non-pharmacological interventions, with
medication used only when risk of harm from BtC is
severe or when non-pharmacological interventions are
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Research in context

Evidence before this study

We searched PsycINFO, MEDLINE, Embase, CINAHL, and
CENTRAL databases for articles (including original research and
systematic reviews and meta-analyses) in English exploring the
effectiveness of pharmacological and non-pharmacological
interventions for individuals with intellectual disability with
behaviours that challenge on Dec 6, 2019. Four sets of terms
allowed for a search of [“behaviours that challenge”] AND
[“intellectual disability” OR “autism”] AND [“intervention”];
alternative descriptors were included. From this search,
systematic reviews and meta-analyses exploring the effectiveness
of pharmacological and non-pharmacological interventions were
identified. Generally, existing systematic reviews and meta-
analyses were restricted in their focus, for example, some reviews
considered only interventions for specific behaviours such as
aggressive behaviour or self-injury. Other reviews were restricted
by intervention type (eg, reviewing only non-pharmacological or
pharmacological interventions or one specific form of
intervention such as parent training programmes or risperidone).
Only two meta-analyses examined the effectiveness of
interventions across both pharmacological and non-
pharmacological interventions for multiple topographies of
behaviours: these studies did not focus on randomised controlled
trials (RCTs).

ineffective” Despite these guidelines and the efficacy
of non-pharmacological interventions,*" off-label
medication prescription and polypharmacy are
common.*® In some cases, medication is used
inappropriately as the primary response to BtC,“" which
contravenes clinical guidance, and might lack efficacy
due to significant side-effects and poorer long-term
outcomes.”®”? Several initiatives have been published
encouraging clinicians to review and, where appropriate,
discontinue medication use for BtC (eg, stopping
overmedication of people with a learning disability,
autism, or both [STOMP]).” Barriers to discontinuing
medication include concerns that BtC might re-emerge
or worsen after medication discontinuation,** alluding
to a lack of clinical confidence in the effectiveness of
non-pharmacological interventions. Direct comparison
of the efficacies of non-pharmacological and
pharmacological interventions is essential to provide
clinicians with a holistic overview of the literature to
guide service provision and patient care. The few meta-
analyses that compared pharmacological and non-
pharmacological interventions showed no significant
differences in efficacy, but these conclusions were
limited by the inclusion of small samples and of
uncontrolled  quasi-experimental and naturalistic
studies.®" Several randomised controlled trials (RCTs)
have been published in recent years, and therefore,
review of these studies comparing non-pharmacological
and pharmacological interventions is warranted.

www.thelancet.com/psychiatry Vol 10 September 2023

Added value of this study

To our knowledge, this is the first meta-analysis to explore the
effectiveness of pharmacological and non-pharmacological
interventions for multiple topographies of behaviours that
challenge in people with intellectual disability, drawing only on
RCT studies. The results showed small intervention effects for
all topographies of behaviour, with no significant differences
identified between non-pharmacological and pharmacological
interventions.

Implications of all the available evidence

These findings suggest that a broad range of interventions for
behaviours that challenge are efficacious for people with
intellectual disability. Given the lack of significant differences
between non-pharmacological and pharmacological
interventions, services should consider carefully which
interventions are most appropriate for supporting individuals
with intellectual disability who show behaviours that challenge.
To inform these decisions, clinicians are encouraged to draw on
existing guidance such as NICE guidelines. Further research is
required to increase understanding of which interventions are
most effective for specific behaviours in people with intellectual
disability.

NICE also suggests that preventive interventions
should be delivered to individuals at high risk of, or with,
emergent BtC, alongside interventions for which BtC are
not the primary target” For example, pain, poor sleep,
and low mood might increase the emergence or
maintenance of BtC,»* with interventions for these
crucial areas conferring downstream benefits for these
behaviours. Generally, these types of interventions are
excluded from reviews and therefore missed or evaluated
inisolation from the rest of the published literature.®*"52
There is a need to collate these data within one review
to explore whether intervention target moderates
intervention efficacy.

Previous meta-analyses have examined how intervention
characteristics affect efficacy. Pharmacological inter-
ventions can be categorised into medication classes, with
antipsychotics reported to show the largest treatment
effects.” However, categorising non-pharmacological
interventions is challenging, and previous meta-analyses
have adopted varying approaches.*" These studies
reported greater treatment effects for interventions that
manipulated antecedents” and for those that combined
mindfulness and behavioural techniques.® Replication of
these findings is hampered by a lack of detail and
consistency in study descriptions of intervention
components. A complementary, pragmatic approach is to
categorise interventions on objective characteristics, such
as treatment duration, delivery mode, and recipient."**
Evaluation of these characteristics would be highly
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See Online for appendix

informative for clinicians to understand and translate the
parameters of effective interventions.

Methodological characteristics, such as RCT design,
assessment timepoint (post-intervention, follow-up)
and type of comparison group, might also moderate
intervention efficacy. Reviews of non-pharmacological
interventions found no significant associations between
assessment timepoint and outcome,*" suggesting that
intervention effects are maintained over time. However,
it is necessary to establish if this is the case when only
RCT studies are appraised. Participant characteristics,
such as gender or sex, chronological age, and level of
ability, might also moderate efficacy. Previous meta-
analyses have indicated no clear association between
treatment effects and participant characteristics,**" but
they might have been limited by the number and design
of studies included.

Finally, intervention efficacy can differ across
topographies of BtC. BtC is a broad term encapsulating
many behaviours, from self-injury behaviour, to sleep
problems, to irritability.” This lack of specificity is
problematic, as outcome measures for BtC refer to
behaviours with varying underlying mechanisms that
might require different interventions.” For example,
although pain might act as a setting event for all BtC,** it
might be a unique antecedent to self-injury behaviour.”*
Thus, reviews should be specific about the target BtC
being evaluated. Self-injury, aggression, and property
destruction are BtC of particular interest, given these are
most concerning to families and health-care, education,
and care staff.” Irritability and overall BtC, as measured
by total scores on common measures of BtC, are
important given that these are considered key BtC
intervention targets and are frequently reported within
the pharmacological and non-pharmacological treatment
literature.

The aims of this review were to: (1) establish the
efficacy of non-pharmacological and pharmacological
interventions on self-injury, aggression, destruction of
property, irritability, and overall BtC (total BtC scores) in
people with intellectual disability; (2) determine how
these effects vary over time through the analysis of post-
intervention timepoints and long-term follow-up; and
(3) explore how study, participant, and intervention
characteristics moderate efficacy.

Methods

Search strategy and selection criteria

Title, abstract, and keyword search of electronic
databases was conducted on Dec 6, 2019, and updated
on June 14, 2022, using PsycINFO (from 1967),
MEDLINE (from 1946), Embase (from 1974), CINAHL
(from 1975), and the Cochrane Central Register of
Controlled Trials (CENTRAL; appendix pp 5-7). We also
searched the reference lists of relevant articles and
previous reviews. The search strategy combined
four sets of terms with alternative descriptors

incorporated (full search terms are in the appendix, p 5):
[“behaviours that challenge”] AND [“intellectual
disability” OR “autism”] AND [“intervention”]. Although
this review focused on people with intellectual disability
who might or might not be autistic, autism terms were
included due to concerns that people with intellectual
disability might be missed when authors presented
autism as the primary diagnosis in the sample. We
excluded papers of studies of autistic participants
without intellectual disability.

The review included individuals of any age with
intellectual disability (operationalised as intelligence
quotient [IQ] <70). We included studies of participants
with an IQ in the normal range (IQ =71) if they presented
an isolated analysis of people with intellectual disability
(identified post-randomisation) or if less than 10% of the
analysed sample had an IQ higher than 70. Studies
recruiting individuals at risk of developmental delay were
included to appraise efficacy of preventive interventions.
Eligible studies included those evaluating an intervention
in which BtC were assessed as the primary or secondary
outcome. Eligible BtC outcomes were self-injury,
aggression, property destruction, irritability, or overall
BtC (total BtC score). To be eligible, studies had to use an
RCT design (minimum of two groups), and their findings
had to be available in English.

One reviewer (LG) conducted screening and selection
for all articles. A second reviewer (AH) independently
conducted screening and selection for 2875 (24-1%) of
studies. Where discrepancies were identified, consensus
discussions were undertaken. Inter-rater reliability was
good (Cohen’s k 0-628) with 97-4% agreement. Quality
review was conducted by LG using the Cochrane risk
assessment of bias tool (RoB2) to calculate a quality
index.” Interrater reliability, which was conducted by AH
on 21 (25-6%) studies, was moderate to excellent
(Cohen’s k 0-632-0-842).

Data analysis

To establish the efficacy of non-pharmacological and
pharmacological interventions on BtC and to determine
how these effects vary over time, we extracted standard
mean difference (SMD) effect sizes (Cohen’s d) from
eligible studies. We calculated effect sizes from means
and SDs comparing experimental and comparison
groups at post-intervention or follow-up. When these
data were not provided, we contacted the authors of the
papers. When contact was unsuccessful, we calculated
effect sizes from test statistics, reported effect sizes, or
p values. Effect sizes were coded for inclusion in
one of ten analyses: one meta-analysis for each of the
two timepoints of interest (post-intervention, follow-up)
for each of the five behaviours of interest (self-injury,
aggression, property destruction, and irritability, and
overall BtC). The process of selecting outcome measures
is reported in the appendix (p 8). When the number of
included effects was 3 or less, results were not reported.

www.thelancet.com/psychiatry Vol 10 September 2023
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A sufficient number of effects was reported for five of the
planned ten meta-analytic models: overall BtC
(post-intervention), overall BtC (follow-up), self-injury
(post-intervention), aggression (post-intervention), and
irritability (post-intervention). Consistent with previous
guidance, effect sizes were interpreted as small (0-2),
medium (0-5), and large (0-8).”

We adopted the generic inverse variance approach
using random effects models to allow for between-
studies differences in the true underlying effect. We used
the DerSimonian-Laird estimator, since QQ plots using
this model indicated an approximately normal
distribution of effects (appendix pp 9-11). We assessed
the impact of disproportionately influential studies using
“leave-one-out” analyses and studies showing marked
contribution to the overall effect, and heterogeneity were
reviewed and removed from the meta-analysis if
necessary (appendix pp 12-16).

To explore how study, participant, and intervention
characteristics moderate efficacy, we performed a series
of subgroup analyses and meta-regressions between
BtC outcomes and study quality, methodological,
participant, and intervention characteristics. For study
quality, we used individual RoB2 criteria ratings to
determine associations between risk of bias and
intervention effect sizes. Methodological characteristics
were: type of comparison group (waitlist, treatment as
usual, placebo, active control), study design
(simple RCT, cluster, crossover, discontinuation), and
assessment timepoint (in weeks for post-intervention
and follow-up assessments). Participant characteristics
were: percentage of male participants, mean
chronological age, and level of ability (percentage of
individuals labelled as having a severe to profound
intellectual disability, or the sample mean IQ score).
Intervention characteristics were: intervention type
(non-pharmacological, pharmacological), pharma-
cological medication type (antiepileptics, antipsychotics,
other), non-pharmacological delivery mechanism
(group, individual), non-pharmacological recipient
(individual, parent, care staff, combination), and
intervention target (prevention of BtC, reduction of BtC,
BtC not primary target).

Heterogeneity was assessed using Higgin’s I2 with
greater values indicating more heterogenity. Substantial
heterogeneity was defined as an I2 value greater
than 75%.* Publication bias was evaluated by visual
inspection of funnel plots and Egger and colleagues’
test of asymmetry.® If publication bias is identified,
then a trim and fill procedure**will be undertaken. This
study was registered with PROSPERO 2021,
CRD4202124997.

Role of the funding source

The funder of the study had no role in the study design,
data collection, data analysis, data interpretation, or
writing of the report.

www.thelancet.com/psychiatry Vol 10 September 2023

Results

The search yielded 11912 records, with 82 studies
reporting on 125 effects meeting inclusion (figure 1;
appendix pp 21-31). All studies included a post-
intervention timepoint (baseline to post-intervention:
median 12 weeks, range 1-104) with 14 (17%) including at
least one additional follow-up timepoint (median
36 weeks, range 12-130). Treatment as usual was used as
a comparison in 21 (26%) studies, eight (10%) used
waitlist, 42 (51%) placebo condition, and 11 (13%) active
control. The countries that each study was conducted in
are displayed in the appendix (pp 21-31).

17728 records identified
17724 through database
4 via hand search or other resources

5816 duplicates excluded

A 4

11912 selected for screening

—D| 11490 excluded on basis of title or abstract

v

422 assessed for eligibility
209 non-pharmacological intervention
213 pharmacological intervention

340 excluded after full-text review
167 non-pharmacological intervention
studies
38 protocol instead of research
findings
15 BtC secondary analysis
21 not intellectual disability
33 intellectual disability group not
inisolation
21 intellectual disability group not
reported
12 no BtC assessment
23 no randomisation
> 4 not in English
173 pharmacological intervention
studies
28 protocol instead of research
findings
20 BtC secondary analysis
29 not intellectual disability
12 intellectual disability group not
inisolation
49 intellectual disability group not
reported
11 no BtCassessment
23 no randomisation
1 notin English

v

82 included in the meta-analysis*
42 non-pharmacological intervention*
40 pharmacological intervention

Figure 1: Study selection
BtC=behaviours that challenge. *One article counted twice as it reported on two
separate studies.
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SMD  95%Cl SE Weight
Non-pharmacological
Carr (2006) — 165 (-264t0-066)  0-51 13%
Chan (2017 EXP1) — -051  (-139t0036) 0-44 1.5%
Chan (2017 EXP2) —.—— -0-44  (-1-32t0 0-45) 0-45 1:4%
Chan (2017 EXP3) —-—— -026 (11210 0-60) 0-44 1.5%
Charman (2021) —— -0.08  (-0-59t00-42) 0-26 23%
Durand (2012) + 082 (-151t0-013) 035 1.9%
Fennings (2022) —— 077  (-114t0-040)  0-19 27%
Green (2022) —ill— 019  (-0-25t00-63) 0-22 25%
Hackett (2020) —— 223 (-334to-111) 057 1.1%
Hassiotis (2009) —I-— -018  (-0-67t00:32) 0-25 2:4%
Hassiotis (2018) — -017  (-0-42t00.08) 013 3.0%
Hastings (2018) —— 014  (-022t0050) 018 2:7%
Hudson (2003 all EXP groups) — 029  (-079t00-21) 0-25 23%
Jahoda (2018) —-I— 027  (-0-58t00:04) 016 2:8%
Kostulski (2021) —l—- -055  (-117t0 0-07) 031 2:0%
Leung (2016) —— -046  (-0-83t0-010) 019 27%
Leung (2019) - -011  (-037t00-16) 014 2:9%
Liang (2020) —i— 096 (-142t0-0-50) 024 24%
Mankad (2010) —a— 084 (-1:51t0-0-17) 034 1.9%
McGill (2018) — 250 (317t0-184) 034 1.9%
McPhail 1989) ] 2.85  (-460t0-1.09) 090 0-5%
Neece (2014) —— -030 (-0-97t00:37) 034 1.9%
Raghavan (2009) — 006  (077t00-66) 037 1.8%
Reitzel (2013) + 085 (-1.65t0-0.04) 041 16%
Roberts (2006) — -0-68  (-139t0 0-04) 036 1-8%
Shapiro (2014 Study 1) ., 018  (-038t0074) 029 22%
Shapiro (2014 Study 2) —m— -032  (-0-94t00-31) 032 2:0%
Tse (2020) —-—— -1.08  (-1-89t0-0-27) 041 1.6%
Tyrer (2017) 1 004 (-032t0024) 014 2:9%
van Minnen 1997) -0-11 (-0-67 to 0-45) 0-29 2:2%
Willner (2013) —H -024  (-0-63t00-15) 0-20 2:6%
Pharmacological
Braam (2010) — -025  (-0-82t00:31) 029 2:2%
Castejon (2021) : 012 (-070t0047) 030 21%
Chez (2018) -034  (-1.08 to 0-41) 038 1.7%
Frye (2018) : 008 (-0-481t00-65) 0-29 22%
Gagiano (2005) + -039  (-0-85t00:07) 0-23 24%
Haessler (2007) —I—— 078  (-143t0-013) 033 1.9%
Hellings (2005) —— 003  (-0-681t00.75) 037 1.8%
McDougle (1998) —— -0-68  (-1:41t00:04) 037 1.8%
McNamara (2017) N E— -026  (-110t0 0-58) 043 15%
Munesue (2016) — 024  (-0-28t0 0-75) 0-26 2:3%
Overwater (2019) — . 022 (-048t0091) 036 1.8%
Potter (2019) —H— 020  (-0-37t0078) 0-29 21%
Tyrer (2008 EXP1) -—.— 006  (-0-50t00-62) 029 22%
Tyrer (2008 EXP2) — Bt 048 (-105t00-08) 029 22%
Unis (2002 EXP1) —E— : 166 (227t0o-1.04) 032 2:0%
Unis (2002 EXP2) + -009  (-0-64t0 0-45) 0-28 2:2%
Vanden Borre (1993) —a— -0.97  (-171to-024) 037 1.8%
Zarcone (2001) —— -1.09 (211t0-0.07) 052 12%
Random effects model ‘ -0-42 (-0-56 to-0-28) 100-0%
Prediction interval —'—— -0-42  (-124t0 0-40)
Heterogeneity: P=70%, t*=0-1619, p<0-0001 :

& 4 3 2 ] 0 1 >

Figure 2: Forest plot for post-intervention total BtC scores (overall BtC)
BtC=behaviours that challenge. EXP=experimental group. SE=standard error. SMD=standard mean difference.
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63 (77%) studies reported interventions to reduce BtC,
four (5%) to prevent BtC, and 15 (18%) were studies in
which BtC was not the primary target. 42 (51%) studies
assessed  non-pharmacological interventions and
40 (49%) assessed pharmacological interventions. Of the
42 studies assessing non-pharmacological interventions,
13 (31%) assessed a manualised intervention for parents,
six (14%) assessed care staff interventions drawing on
behavioural and systemic approaches, four (10%) eval-
uated CBT-based packages, and four (10%) examined
relaxation or mindfulness-based interventions. The
remaining 15 (36%) reported on a mix of other non-
pharmacological interventions. Pharmacological inter-

ventions included three types of medication:
antipsychotics  (k=16, 41%; most common being
risperidone), antiepileptics (k=5, 13%), and other

types (k=20, 50%).

Across all studies, 4637 people with intellectual
disability were included. Of these, 2873 (68-2%) were
male and 1339 (28-9%) were female. Eight studies did
not describe the gender of their participants so data for
425 (9-2%) individuals are not available. The age range of
participants was 1-84 years (mean age 17-2 years);
assuming no overlap. Ethnicity data were not available
because of limited reporting. 28 (34%) studies described
a proportion of their sample as having a severe or
profound intellectual disability (median proportion of
participants with severe or profound intellectual
disability was 53-3%) with 32 (39%) studies reporting
that a proportion of their sample had a mild or moderate
intellectual disability (median proportion of participants
with mild or moderate intellectual disability was
60-0%). 26 (32%) studies reported IQ scores rather
than intellectual disability classifications (average
1Q median 55-7, range 11-5-68-0). 22 (27%) studies did
not comment on the level of ability.

The full findings of random effects meta-analyses
and subgroup analyses and meta-regressions on

methodological, participant, and intervention character-
istics are available in the appendix (pp 32-39).

For overall BtC (post-intervention), 45 studies
reporting 49 effects met the inclusion criteria. The
random effects model indicated a small intervention
effect (SMD -0-422, 95% CI -0-565 to —0-279; figure 2).
Moderate heterogeneity was reported (12=69-7%,
95% CI 59-5 to 77-4; 12=0-162; p<0-0001). A significant
difference between RoB2 subgroups was identified for a
selection of reported results (x2=14-01; p<0-001) such
that studies rated as “low” risk had lower effect sizes
(SMD —-0-103, 95% CI 0-247 to 0-332, 12=0-010) than
did studies rated as “some concerns” (-0-539,
-0-747 to —0-042, 12=0-231) and “high” risk (-0-555,
—0-916 to —0-194, 12=0-128). All other subgroup analyses
of quality criteria were not significant (p>0-05; appendix
p 32). Subgroup analyses of moderators revealed an
effect for intervention target such that studies aiming to
reduce behaviour showed a greater SMD (-0-548,
95% CI -0-737 to -0-359, 12=0-197) than did
interventions for prevention or other targets (SMD
-0-193, 95% CI —0-444 to 0-057, 12=0-177 and SMD
—-0-218, 95% CI -0-510 to 0-075, 12=0-021; ¥2=6-33,
p=0-042). All other subgroup analyses were not
significant (p>0-05; appendix p 34).

Statistical analysis of publication bias indicated that
possible bias was present (t=—3-38, p=0-001). The funnel
plot (appendix p 39) indicated there was a high proportion
of papers showing effect sizes indicative of the null
hypothesis. The trim and fill procedure yielded a
corrected random effects model with an SMD of —0-449
(95% CI -0-582 to —0-295), a 4:1% increase in the
uncorrected estimate. Because of the substantial level of
heterogeneity present, these results should be interpreted
with caution.

For BtC (follow-up), nine studies (k=9) met the inclusion
criteria, eight of which were of non-pharmacological
interventions. A small intervention effect (SMD —0-324,

SMD 95Cl% SE Weight
Non-pharmacological
Hackett (2020) — -1.03  (-175t0-0-32) 037 7-6%
Jahoda (2018) ~m- 027 (-058t0005) 016  197%
Leung (2016) —M -027  (-062t0009) 018  17-8%
McGill (2018) ——— -058  (-131t00-15) 037 7-4%
Roberts (2006) — 101 (-177t0-025) 039 6-9%
Shapiro (2014 Study 1) —— 023  (-033t00-80) 029 10-7%
Shapiro (2014 Study 2) — 035 (098t0027) 032  93%
Willner (2013) + -0-03  (-0-461t00-40) 0-22 14-7%
Pharmacological 1
McNamara (2017) " — 034  (118t0050) 043 5:9%
Random effects model ‘ -032  (-0-55t0-0-10) 000  100-0%
Prediction interval _ -0-32 (-0-89t0 0-24) 0-00 0-0%
Heterogeneity: I’=38%, t’=0-0431, p=0-11

5 & 3 5 A 0 1 >

Figure 3: Forest plot for follow-up total BtC scores (overall BtC)
BtC=behaviours that challenge. SE=standard error. SMD=standard mean difference.
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95% CI —0-551 to —0-097; figure 3) with low hetero-
geneity was identified (I2=38-4%, 95% CI 0-0 to 71-7;
12=0-043; p=0-11). Subgroup analyses of RoB2 criteria
were not significant (appendix p 32). We did not do
subgroup analyses for intervention type, medication type,
or participant ability because of insufficient data. Analyses
of intervention target were significant, with greater effects
obtained with interventions aiming to reduce BtC
behaviour (SMD -0-765, 95% CI —1-144 to —0- 386, 12=0)
than with interventions for prevention of BtC or
other targets (-0-154, —0-477 to 0-169, t2=0-020
and —0-186, —0-438 to 0-166, 12=0; x2=7-36, p=0-025). All
other subgroup analyses were not significant (p>0-05;
appendix p 35). Statistical analysis of publication bias
could not be calculated as the number of effects was
low (k<10).

For self-injury behaviour (post-intervention), 12 studies
(k=14) met the inclusion criteria. The random effects
model indicated a small effect size (SMD —0-238, 95% CI
-0-453 to —-0-023; figure 4) with low heterogeneity
reported (12=26-6%, 95% CI 0-0 to 61-2; 12=0-041;
p=0-17). Subgroup analyses using RoB2 criteria showed
no significant differences (appendix p 33). Due to
insufficient effects, subgroup analyses were not calculated
for non-pharmacological delivery, non-pharmacological
recipient, intervention target, or mean IQ score. No
significant subgroup analyses were identified (p>0-05;
appendix p 36) and no significant publication bias was
reported (t=—1-96, p=0-074).

For aggression (post-intervention), 22 studies (k=26)
met inclusion criteria. The random effects model
showed a small intervention effect (SMD -0-438,
95% CI -0-566 to —0-309; figure 5) with significant,

moderate heterogeneity (12=53-9%, 95% CI 28-2 to 70-6;
12=0-133; p<0-0001). No RoB2 criterion was associated
with aggression outcomes (p>0-05; appendix p 33).

Significant differences for subgroup analyses of
study design were identified, with cluster RCTs
showing smaller SMDs than simple RCT designs
(x2=7-56, p=0-023). A significant association was
identified for pharmacological medication type, with
antipsychotics (SMD —0-549, 95% CI -0-983 to —0-115,
12=0-249) and non-pharmacological interventions (SMD
—-0-495, -1-050 to —0-301, 12=0-064) showing larger
effects than other medications (0-107, —-0-328 to 0-542,
12=0; x2=6-30, p=0-043). We could not do subgroup
analyses of intervention target because of insufficient
data. For all other subgroups, no significant associations
were identified (p>0-05; appendix p 37) and no significant
publication bias was shown (t=—0-92, p=0-37). These
results should be interpreted with caution because of
heterogeneity.

For irritability (post-intervention), 25 studies (k=27)
met the inclusion criteria. Of note, 24 of the 27 effects
were pharmacological interventions. The random
effects model showed a small effect (SMD -0-255,
95% CI —-0-484 to —0-026; figure 6) with moderate
heterogeneity (12=72-2%, 95% CI 59-1 to 81-0; 1=0-243;
p<0-0001). No RoB2 criterion was associated with
irritability outcomes (appendix p 33). Significant
differences for mean IQ level were identified (8=-0-02,
standard error 0-01, 12=0-218, p=0-018) such that larger
effects were reported for studies with samples with
higher mean IQs. No other significant differences were
identified in the subgroup analyses (p>0-05;
appendix p 38) and no significant publication bias was

SMD  95%Cl SE Weight
Non-pharmacological :
Chan (2017 EXP1) — w1 053 (-140t0034) 044 51%
Chan (2017 EXP2) ; -010  (-0-98t00:78) 0-45 5.0%
Chan (2017 EXP3) -0.02  (-0-87t00-84) 0-44 52%
Hackett (2020) -0-10 (-0-98t0 0-77) 0-45 5.0%
Lundqvist (2009) -0-27 (-1-15t0 0-61) 0-45 5.0%
Wiggs (1999) 010  (-0-62t00-81) 037 6-9%
Pharmacological
Aman (2002) -0-08 (-0-45t0 0-29) 019 15-8%
Amore (2011) -0-06 (-0-56 to 0-44) 0-25 11:4%
Campbell (1993) — -0-60  (-1-23t00-03) 0-32 83%
Carminita (2016) - -035  (-1:45t00-75) 0-56 3-4%
Fayyazi (2014) —.—.—— -0-56 (-1-35t0 0-22) 0-40 6-0%
McCracken (2002) [ E— 227 (344t0-111) 059 31%
Snyder (2002) ] -004  (-0-41to0-34) 0-19 15:5%
Zarcone (2001) i -0-06  (-1-01t00-89) 0-49 4-4%
Random effects model ’ -0-24 (-0-45to-0-02) 100-0%
Prediction interval —_— (-074t0 027)
Heterogeneity: ’=27%, t’=0-0413, p=0-17 :

5 -4 3 2 3 0 1 >

Figure 4: Forest plot for post-intervention self-injury behaviour scores
EXP=experimental group. SE=standard error. SMD=standard mean difference.
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SMD 95%Cl SE Weight

Non-pharmacological

Amerikaner (1982 EXP1) — 116  (-193t0-039) 039 3-60%
Amerikaner (1982 EXP2) —'—._ 002 (-0-69t00-74) 037 3:90%
Chan (2017 EXP1) — . 2042 (-128100-45) 044 320%
Chan (2017 EXP2) RN E— 030 (-118t00:58) 0-45 3-10%
Chan (2017 EXP3) —.—— -055 (14210 0-32) 0-45 310%
Collado-Castillo (2011 EXP1) —.—.—- -0-76  (-1:581t00-07) 0-42 3:30%
Collado-Castillo (2011 EXP2) — . -053  (-134t00-29) 0-42 3-40%
Hackett (2020) —.—— -0-54  (-1-43t00-35) 046 3-00%
Hastings (2018) —— 026 (-026t00-77) 026 5.10%
Lundqvist (2009) — . 023  (-110t00-65) 0-45 3-10%
McPhail (1989) L -155  (-2:96t0-0-14) 072 1.60%
Roberts (2006) + -072  (-144t0-0.01) 037 3-90%
Singh (2013) —— 099 (-170t0-0-28) 036 3-90%
Singh (2018) —m— 074  (121t0-027) 024 5.40%
Wiggs (1999) — 013 (-0-85t00:58) 037 3.90%
Pharmacological

Al-Kaisi (1974) _.__ -0-94  (-1-65t0-023) 036 3-90%
Aman (1986) - 023  (-0-65t0111) 0-45 3-10%
Aman (2002) —.— -0-50  (-0-88t0-0-13) 019 6:10%
Amore (2011) P 047  (-004t0074) 026 520%
Braam (2010) : 009  (-0-481t00-65) 029 4-80%
Carminita (2016) i 000  (-1:09t01.09) 0-56 230%
McCracken (2002) —a— 4160 (-234t0-086) 038 3.80%
Nagaraj (2006) — -0-81  (-1-46t0-016) 033 420%
Snyder (2002) —.— -043  (-0-81t0-0-05) 019 6-10%
van Hemert (1975) _._'— -0.94 (-1.60t0-0-29) 033 4-20%
Zarcone (2001) —— 021 (11610 075) 049 2.80%
Random effects model ’ -0-47  (-0-67t0-0-27) 0-00  100-00%
Prediction _ -0-47  (-125t00:31)

Heterogeneity: I’=54%, t>=0-1333, p=0-0001 :

_|5 ,'4 7'3 —|2 ,I1 0 { 5

Figure 5: Forest plot for post-intervention aggression scores
EXP=experimental group. SE=standard error. SMD=standard mean difference.

shown (t=1-61, p=0-12). These results should be
interpreted with caution because of heterogeneity.

Discussion

To our knowledge, this is the first meta-analysis to
combine examination of both non-pharmacological and
pharmacological RCT interventions for the reduction or
prevention of BtC in people with intellectual disability.
This review expanded on the current literature by
evaluating novel moderators of intervention efficacy,
including study design, comparison group, and most
notably, intervention target.

Consistent with previous reviews, the random effects
models revealed a small intervention effect for all BtC,***
extending previous reviews by showing that the effect
remains when only RCTs are included. Overall BtC (post-
intervention) outcomes were associated with the RoB2
selection of reported result, suggesting that larger
intervention effects might have been affected by poor
methodology, rather than reflecting true efficacy.
However, RoB2 ratings of “high” risk or “some concerns”
were often assigned due to insufficient reporting detail

www.thelancet.com/psychiatry Vol 10 September 2023

rather than definitive risk of bias. Thus, future studies
should improve reporting and adopt open science
practices to facilitate evaluation of the impact of
methodological bias on intervention efficacy.

Similarly, we showed that previous review findings of
no significant differences between non-pharmacological
and pharmacological interventions across BtC out-
comes™" persist when only RCTs are evaluated. Also
replicating previous findings, antipsychotics had the
largest effect on aggression relative to other medication
types,” suggesting that antipsychotics might be
efficacious for only aggression and not for other
topographies of BtC. Importantly, the effect size for
antipsychotics was similar to those found for non-
pharmacological interventions, providing empirical
support for clinical guidance that non-pharmacological
interventions led by multi-disciplinary teams should be
the primary response to BtC. These data also support
service engagement in initiatives, such as STOMP, and
UK Royal College of Psychiatrists guidance” to reduce
the number of individuals prescribed antipsychotics
for BtC.
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SMD 95% Cl SE Weight

Non-pharmacological
Charman (2021)

- 029  (-0-22t00-80) 026 4-4%

Heterogeneity: I’=72%, t°=0-2430, p=0-0001

Hassiotis (2009) —— -018  (-0-67t00-32) 0-25 45%
Wiggs (1999) » -029 (-037t0033) 037 36%
Pharmacological :

Aman (1986) ; » 121 (0-25t02-16) 0-49 2.9%
Aman (2002) —— -0-62  (-099t0024) 0419 4-9%
Budimirovic (2021 EXP 1) ——— 041  (-0-61to144) 0-52 2:6%
Budimirovic (2021 EXP 2) —-——.— 041  (-0-62t01-43) 0-52 2:6%
Campbell (1988) —.—f— -079  (-1.56t0-0-02) 0-39 3-4%
Carminita (2016) —— 004 (-1-05t0113) 056 2:5%
Chez (2018) — . -039 (-114t0036) 038 3.5%
Efron (2021) B 044  (-1-85t00-96) 072 1.8%
Fastman (2021) RS 049 (-046t0143)  0-48 2.9%
Frye (2018) : 010 (-047t0066) 029 42%
Gagiano (2005) -031  (-077t00-15) 023 4-6%
Gringras (2012) 001 (035t0033) 017 5.0%
Hellings (2005) ———.— 028  (-0-441t01-00) 037 36%
Hollander (2010) —— -0-44  (-121t0034) 0-40 34%
McCracken (2002) —— -124  (-1-67t0-0-82) 022 47%
McNamara (2017) 005 (-079t0088) 043 32%
Munesue (2016) T 014  (-0-37t0 0-66) 026 4-4%
Niederhofer (2002) — B 055 (-118t0009) 032 3.9%
Ramerman (2019) —.—— -038 (11810 0-42) 0-41 33%
Snyder (2002) —— -1.08  (-1-48t0-68) 0-20 4-8%
Unis (2002 EXP1) —B— 183 (-247t0-119) 032 3.9%
Unis (2002 EXP2) | 017 (-072t0038) 028 43%
Wasserman (2006) —.-— -016  (-1:04t00-71) 0-45 31%
Zarcone (2001) . — -011  (-0741t00:53) 032 3.9%
Random effects model ‘ -0-25  (-0-48t0-0-03) 100-0%
Prediction interval —v—— -025  (-130t00-79)
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Figure 6: Forest plot for post-intervention irritability scores
EXP=experimental group. SE=standard error. SMD=standard mean difference.

Subgroup analyses of non-pharmacological intervention
components were not significant. Intervention target was
associated with intervention efficacy for overall BtC at both
postintervention and follow-up timepoints, such that
interventions to reduce BtC were more efficacious than
those to prevent BtC or addressing other targets. However,
this result should be interpreted with caution as the
number of effects for other targets was low. Furthermore,
in preventive interventions, it is likely that individuals were
showing no BtC or low frequency or severity of BtC at
baseline, which makes these studies vulnerable to floor
effects. As such, a result of no change after intervention
might still be considered successful, since BtC has not
emerged or worsened. Future RCTs of preventive
interventions would benefit from assessing long-term
follow-up or other indicators of efficacy (eg, parental or
caregiver self-efficacy or knowledge of preventing BtC).

Given the paucity of intervention characteristics
associated with treatment efficacy, clinicians might
consider other factors in guiding intervention provision,

such as maintenance of treatment effects. In this meta-
analysis, few studies reported follow-up data. For
overall BtC (follow-up), we obtained a small effect size,
which was similar to that reported for overall BtC
(post-intervention), suggesting effect maintenance. Other
variables with the potential to guide intervention selection
are cost-effectiveness, side-effects, and intervention
acceptability. Pharmacological interventions can be
associated with notable side-effects;*** however, non-
pharmacological studies rarely report harms,” making
clinical recommendations based on side-effects somewhat
challenging.  Finally, interventions rarely report
acceptability, which could guide intervention delivery, and
be used to optimise engagement. Future studies should
incorporate these outcomes to improve the evidence base
and allow exploration of the influence of these factors on
intervention efficacy and uptake.

Of the methodological characteristics, only study
design was associated with BtC outcomes. Specifically,
for aggression (post-intervention), cluster RCT designs
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had lower effect sizes than did simple RCT designs. The
number of effects in this analysis was low, and so
findings should be interpreted with caution. Inspection
of study characteristics and quality indicated no clear
explanation of the results (further interpretation in
appendix p 40). Finally, higher IQ was associated with
better outcomes for irritability. However, irritability
is a transdiagnostic symptom and is primarily
conceptualised as a mood dysregulation, which might
or might not be accompanied by behavioural outbursts.*
These behavioural manifestations lack specificity and,
as irritability is conceptualised as a dysregulation of
mood, there is a clear cognitive component to this
construct.®” Correspondingly, irritability is negatively
associated with age.® Thus, individuals with lower
developmental ability might be more likely to score high
on measures of irritability because of lower cognitive
resources. As such, irritability as a BtC outcome might
reflect the cognitive capacity of the individual to regulate
their mood, rather than an observable behaviour. Since
more able individuals have more cognitive resources to
regulate their mood than less able individuals,
assessment of this construct for intervention efficacy
would favour these more able individuals. Future
studies should seek to understand this relationship and
consider introducing more precision in the assessment
of BtC to clearly define observable behaviours, rather
than internal states of mood. Greater consideration
could be given to the appropriate selection of
interventions that address the underlying mechanisms
of constructs. For example, an intervention for
irritability with a cognitive rather than behavioural
approach might be most appropriate.

A key strength of this meta-analysis was the
careful attention to the categorisation of individual
topographies of BtC. Similar to irritability, overall BtC
might be problematic given the wide variety of included
behaviours.” This variability might explain why we
identified only one significant moderator (intervention
target) for overall BtC, despite this being the analysis
with the greatest statistical power. Measures assessing
one construct of BtC in isolation were less common,
with this being particularly striking for property
destruction (k=2). The paucity of literature for
individual BtC is concerning, given the deleterious
impacts of these behaviours. Future studies should
include precise measures of specific behaviours to
explore the efficacy of interventions and improve
evidence-based practice.

There are some limitations to this meta-analysis. The
first pertains to the quality of the data. Ethnicity data
were not extracted as part of this meta-analysis although,
notably, these data were not supplied by some studies.
We were not able to perform analyses comparing gender
differences or the type and content of the non-
pharmacological interventions because of limited
reporting and data. Not all studies reported on the

www.thelancet.com/psychiatry Vol 10 September 2023

interventions participants were receiving as part of
treatment as usual. Thus, there could have been
interactions that mediated the efficacy of the intervention
under assessment. Because of the small number of
included studies and high variability in medication types
and dosages, only broad examination of medication class
was possible. Additionally, few studies explored the
effectiveness of combined non-pharmacological and
non-pharmacological interventions. Second, although we
explored associations between moderators of interest
and BtC outcomes, we could not investigate interactions
between multiple moderators because of insufficient
eligible effects. Finally, key variables not included here
might have moderated results.

This review highlights that the evidence base, while of
a moderate size, remains small and underpowered
when intervention, methodological, participant, and
BtC characteristics are considered. Future studies
should improve reporting of these characteristics and
use greater precision in measures of BtC, as well as
clearly operationalised intervention components and
dosages. There is also a need for more research in which
participant and intervention characteristics are
systematically addressed to identify which people might
benefit from what types of intervention. Such evidence
is necessary to inform clinicians and services in their
provision of person-centred care.

In conclusion, this meta-analysis has highlighted
efficacious interventions for managing BtC shown by
people with intellectual disability, with small effect sizes.
Crucially, no significant differences were shown between
pharmacological and non-pharmacological interventions
for any type of BtC.

Contributors

LG and CR conceptualised the study, and LG, CR, and AW contributed to
the study design. LG conducted the literature search and data collection.
AH also conducted part of the literature screening and data collection for
reliability purposes. LG, CR, CJ, and AW had access to the raw data,
verified and analysed it. LG, CR, and AW did the data interpretation.

All authors helped to write the paper. LG had final responsibility for the
decision to submit for publication.

Declaration of interests

We declare no competing interests. CR has received research grants
from the Cerebra Charity, Medical Research Council, and Baily Thomas
Charitable Fund.

Data sharing
The data that support the findings of this review are available on
reasonable request to the corresponding author.

Acknowledgments
Cerebra funded CR’s contributions to this manuscript.

References

1 Maulik PK, Mascarenhas MN, Mathers CD, Dua T, Saxena S.
Prevalence of intellectual disability: a meta-analysis of population-
based studies. Res Dev Disabil 2011; 32: 419-36.

2 Emerson E, Kiernan C, Alborz A, et al. The prevalence of
challenging behaviors: a total population study. Res Dev Disabil
2001; 22: 77-93.

3 Cooper SA, Smiley E, Jackson A, et al. Adults with intellectual
disabilities: prevalence, incidence and remission of aggressive
behaviour and related factors. | Intellect Disabil Res 2009;

53: 217-32.

691



Articles

692

10

11

12

13

14

15

16

17

18

19

20

21

Beadle-Brown ], Murphy G, Diterlizzi M. Quality of life for the
Camberwell cohort. ] Appl Res Intellect Disabil 2009; 22: 380-90.
Laverty C, Oliver C, Moss J, Nelson L, Richards C. Persistence and
predictors of self-injurious behaviour in autism: a ten-year
prospective cohort study. Mol Autism 2020; 11: 1-17.

Morris J. Challenging behaviour: a unified approach.

Adv Ment Heal Learn Disabil 2008; 2: 55-57.

National Institute for Health and Care Excellence. Challenging
behaviour and learning disabilities: prevention and interventions
for people with learning disabilities whose behaviour challenges
[NG11]. 2015. https://www.nice.org.uk/guidance/ngl11

(accessed April 26, 2022).

Bruinsma E, van den Hoofdakker BJ, Groenman AP, et al.
Non-pharmacological interventions for challenging behaviours of
adults with intellectual disabilities: a meta-analysis.

J Intellect Disabil Res 2020; 64: 561-78.

Deb S, Unwin GL. Psychotropic medication for behaviour problems
in people with intellectual disability: a review of the current
literature. Curr Opin Psychiatry 2007; 20: 461-66.

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

Heyvaert M, Maes B, Van den Noortgate W, Kuppens S, Onghena P.
A multilevel meta-analysis of single-case and small-n research on
interventions for reducing challenging behavior in persons with
intellectual disabilities. Res Dev Disabil 2012; 33: 766-80.

Knotter MH, Spruit A, De Swart JJW, Wissink IB, Moonen XMH,
Stams GJJM. Training direct care staff working with persons with
intellectual disabilities and challenging behaviour: a meta-analytic
review study. Aggress Violent Behav 2018; 40: 60-72.

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: 67-73.

de Kuijper GM, Hoekstra PJ. Physicians’ reasons not to discontinue
long-term used off-label antipsychotic drugs in people with
intellectual disability. J Intellect Disabil Res 2017; 61: 899-908.
McMahon M, Hatton C, Bowring DL. Polypharmacy and
psychotropic polypharmacy in adults with intellectual disability:

a cross-sectional total population study. J Intellect Disabil Res 2020;
64: 834-51.

Sabus A, Feinstein ], Romani P, Goldson E, Blackmer A.
Management of self-injurious behaviors in children with
neurodevelopmental disorders: a pharmacotherapy overview.
Pharmacotherapy 2019; 39: 645-64.

Tsiouris JA. Pharmacotherapy for aggressive behaviours in persons
with intellectual disabilities: treatment or mistreatment?

J Intellect Disabil Res 2010; 54: 1-16.

Webber LS, McVilly KR, Chan J. Restrictive interventions for people
with a disability exhibiting challenging behaviours: analysis of a
population database. J Appl Res Intellect Disabil 2011; 24: 495-507.
McCracken. Risperidone treatment of autistic disorder: longer-term
benefits and blinded discontinuation after 6 months. Am J Psychiatry
2005; 162: 1361-69.

Findling RL, Pathak S, Earley WR, Liu S, DelBello MP. Efficacy and
safety of extended-release quetiapine fumarate in youth with bipolar
depression: an 8 week, double-blind, placebo-controlled trial.

J Child Adolesc Psychopharmacol 2014; 24: 325-35.

Banks R, Bush A, Baker P, et al. Challenging behaviour: A unified
approach — update: Clinical and service guidelines for supporting
children, young people and adults with intellectual disabilities who
are at risk of receiving abusive or restrictive practices. Royal College of
Psychiatrists, British Psychological Society and Royal College of
Speech and Language Therapists. 2016. https://www.rcpsych.ac.uk/
docs/default-source /improving-care /better-mh-policy/college-reports/
college-report-cr144.pdf?sfvrsn=73e437e8_2 (accessed March 9, 2022).

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

Shankar R, Wilcock M, Oak K, McGowan P, Sheehan R. Stopping,
rationalising or optimising antipsychotic drug treatment in people
with intellectual disability and/or autism. Drug Ther 2019;
57:10-13.

Carr EG, McLaughlin DM, Giacobbe-Grieco T, Smith CE. Using
mood ratings and mood induction in assessment and intervention
for severe problem behavior. Am | Ment Retard 2003; 108: 32-55.
Oliver C, Licence L, Richards C. Self-injurious behaviour in people
with intellectual disability and autism spectrum disorder.

Curr Opin Psychiatry 2017; 30: 97-101.

Einfeld SL, Tonge BJ, Clarke KS. Prevention and early intervention
for behaviour problems in children with developmental disabilities.
Curr Opin Psychiatry 2013; 26: 263-69.

MclIntyre LL. Parent training interventions to reduce challenging
behavior in children with intellectual and developmental
disabilities. Int Rev Res Dev Disabil 2013; 44: 245-279.

Oliver C. The importance of knowing when to be precise.

] Intellect Disabil Res 2017; 61: 1079-82.

Oliver C, Richards C. Practitioner review: self-injurious behaviour
in children with developmental delay.

J Child Psychol Psychiatry Allied Discip 2015; 56: 1042-54.

Richards C, Davies L, Oliver C. Predictors of self-injurious behavior
and self-restraint in autism spectrum disorder: towards a
hypothesis of impaired behavioral control. | Autism Dev Disord
2017; 47:701-13.

Symons FJ, Danov SE. A prospective clinical analysis of pain
behavior and self-injurious behavior. Pain 2005; 117: 473-77.

Lowe K, Felce D. The definition of challenging behaviour in
practice. Br J Learn Disabil 1995; 23: 118-23.

Sterne JAC, Savovic ], Page M]J, et al. RoB 2: a revised tool for
assessing risk of bias in randomised trials. BM] 2019; 366: 1-8.
Cohen J. Statistical power analysis for the behavioral sciences.
Routledge (New York, NY), 1988.

Higgins J, Thompson S, Deeks J, Altman D. Measuring
inconsistency in meta-analyses. J Intell Inf Syst 2003; 327: 557-60.
Egger M, Smith GD, Schneider M, Minder C. Bias in meta-analysis
detected by a simple, graphical test. Br Med ] 1997; 315: 629-34.
Duval S, Tweedie R. Trim and fill: a simple funnel-plot-based
method. Biometrics 2000; 56: 455—63.

Bottema-Beutel K, LaPoint SC, Kim SY, Mohiuddin S, Yu Q,
McKinnon R. An evaluation of intervention research for transition-
age autistic youth. Autism 2023; 27: 890-904.

Toohey MJ, DiGiuseppe R. Defining and measuring irritability:
construct clarification and differentiation. Clin Psychol Rev 2017;
53: 93-108.

Stoddard J, Zik J, Mazefsky CA, DeChant B, Gabriels R.

The internal structure of the aberrant behavior checklist irritability
subscale: implications for studies of irritability in treatment-
seeking youth with autism spectrum disorders. Behav Ther 2020;
51: 310-19.

Leibenluft E, Stoddard J. The developmental psychopathology of
irritability. Dev Psychopathol 2013; 25: 1473-87.

www.thelancet.com/psychiatry Vol 10 September 2023



	Non-pharmacological and pharmacological interventions for the reduction or prevention of topographies of behaviours that challenge in people with intellectual disabilities: a systematic review and meta-analysis of randomised controlled trials
	Introduction
	Methods
	Search strategy and selection criteria
	Data analysis
	Role of the funding source

	Results
	Discussion
	Acknowledgments
	References


