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Abstract

Purpose Intellectual disability (ID) is a chronic neurodevelopmental condition characterised by limitations in intelligence
and adaptive skills with an onset prior to the age of 18 years. People with ID have complex healthcare needs and are more
likely than the general population to experience multiple comorbidities and polypharmacy, with subsequent increased risk
of adverse medication effects. The aim of this scoping review is to characterise rating scales used to measure adverse effects
of medication in people with ID.

Methods Four online databases (PsycINFO, Medline, Web of Science and OpenGrey) were searched in April 2020. Studies
were assessed for inclusion against pre-specified eligibility criteria. Reference lists of included studies were hand searched.
Data extraction was carried out by two independent reviewers and key findings were tabulated for consideration. Studies
were assessed for quality using the Mixed Methods Appraisal Tool.

Results The search resulted in 512 unique records, of which fifteen met the inclusion criteria. Fourteen scales were identi-
fied. All scales assessed adverse effects of psychotropics only. Of the scales, only one, the Matson Evaluation of Drug Side
Effects, which focuses on psychotropic medications, was originally developed for use in a population with ID.

Conclusion The Matson Evaluation of Drug Side Effects scale appears to be the most reliable and well-researched scale in
people with ID. However, a scale which measures adverse effects across multiple medication classes would be valuable for
use in this population.

Keywords Intellectual disability - Rating scales - Adverse medication effects - Medication

Introduction multiple morbidities. The most prevalent of these include

mental illness, gastrointestinal disorders, neurological

Intellectual disability (ID) is a chronic neurodevelopmental
condition characterised by limitations in intelligence and
adaptive skills with an onset prior to the age of 18 years [1].

People with ID have complex healthcare needs and are
2.5 times more likely to experience multiple health prob-
lems [2, 3]. A cross-sectional study of 753 people with ID
over age 40 found that 71.2% of participants lived with
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disorders and ocular disease [3]. People with ID are par-
ticularly susceptible to polypharmacy due to the extensive
medication regimens needed to manage these conditions
[4]. Subsequently, people with ID have a high medication
burden, especially from anticholinergics, sedatives and
psychotropic medications, including antipsychotics [5—11].
While first-generation antipsychotics are known to cause a
range of extrapyramidal symptoms, such as akathisia, tar-
dive dyskinesia (TD) and dystonia, newer generation atypi-
cal antipsychotics produce cardiovascular and metabolic
adverse effects [12]. The prevalence of epilepsy in people
with ID is approximately 22%, compared to 1.1% in the
general population [13—15]. Antiepileptic medications are
often used by people with ID due to the higher prevalence
of epilepsy and for their mood stabilisation effects. How-
ever, these medications can cause sedation and drowsiness
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in addition to producing anticholinergic effects [16]. People
who have ID are also more likely to experience drug-related
adverse effects [17].

It is not appropriate to extrapolate data on adverse effects
of medications for people with ID from the general popu-
lation. This is due to confounding factors such as existing
cognitive disabilities and communication difficulties [18],
in addition to evidence suggesting that people with ID may
have different susceptibility to medication adverse effects.
People with ID have been found to be more likely to suffer
from movement related adverse effects from antipsychot-
ics in recent UK evidence [19]. Drug-drug interactions,
increased body fat, neurological damage, genetic abnor-
malities and differences in expression of metabolic enzymes
responsible for drug degradation are factors which may con-
tribute to altered effects, and adverse effects, of medications
in this population [20-22]. These adverse effects can have
serious clinical consequences, including hospitalisation [23].
Polypharmacy has also been found to be a predictor for mor-
tality in older adults with ID [24].

There are further unique challenges in the care of people
with ID. Verbal and non-verbal individuals struggle with
communication from childhood into older age, and health-
care professionals may lack knowledge and skills to effec-
tively interact with people with ID [25-27]. This has led
to a disparity in the efficacy of receptive and expressive
communication between people with ID and healthcare pro-
viders [28]. This causes difficulties in obtaining accurate
information during medication use reviews and the detection
of adverse drug effects, especially for symptoms that are
more difficult to identify, for example neurological damage
[17, 29]. Failure to detect adverse drug events can contrib-
ute to worsening quality of life [30]. Diminished cognitive
and language skills make it difficult to interpret subjective
symptoms of adverse medication effects and objective symp-
toms may be misattributed to other health conditions, lead-
ing to diagnostic overshadowing and incremental prescrib-
ing [31-33]. As a result, assessment of adverse medication
effects often relies on observable behaviours, which may
be direct (involving clinical assessment of the person by a
trained healthcare professional), or indirect, by interview
with a carer [32].

As a potential solution to these difficulties, adverse effect
rating scales for medicines frequently used by people with
ID have been investigated in this population. These include
scales developed specifically for use in people with ID (e.g.
the Matson Evaluation of Drug Side Effects (MEDS) [17,
34-40]) or modified versions of scales developed for the
general population (e.g. the Udvalg for Kliniske Undersggel-
ser (UKU) Rating Scale [41]). These scales aim to objec-
tively identify cognitive and physical adverse medication
effects and determine their severity. While scales alone can-
not be used to yield a diagnosis of the adverse medication

@ Springer

effect, they can be valuable as a screening tool to improve
medication monitoring in a population which can be hin-
dered by difficulties in communication [32, 36].

To date, no clear review of the characteristics or psycho-
metric properties of scales used to assess adverse medication
effects in people with ID has been conducted.

This scoping review of the literature aims to characterise
the existing rating scales used to measure the adverse effects
of medication in people living with ID and assess the best
approach for their use in practice.

The objectives of the study are as follows:

1. To determine the adverse medication effect scales avail-
able for use in people with ID

2. To review the medication classes included in these
scales

3. To identify the types of adverse medication effects rec-
ognised in each of the scales; and

4. To explore the robustness of the scales in terms of their
psychometric properties, reliability, and validity.

Method
Search strategy

A search of studies which used rating scales to determine
adverse effects of medication in people with ID was con-
ducted in accordance with the “Preferred Reporting Items
for Systematic Reviews and Meta-Analyses” extension for
scoping reviews (PRISMA-ScR) guidelines [42].

The electronic literature databases selected for this review
were PsycINFO, Medline, Web of Science and OpenGrey.
These databases were searched on 4th and 5th April 2020.

Relevant search terms (keywords) and controlled vocabu-
lary related to the core concepts of the research question
were developed with reference to relevant literature [43, 44].
The core concepts were (1) people with ID, (2) medication
adverse effects and (3) measures or specific rating scales.
The search strategy and specific parameters are summa-
rized in Online Resource 1 of the Electronic Supplementary
Material.

Hand searching of bibliographies was also performed
on articles selected for inclusion. Forward and backward
searches were completed by two independent reviewers in
April 2020.

Screening and eligibility

Titles and abstracts were screened for relevance by two
reviewers and conflicts were resolved by a third independent
party. Selection for more in-depth screening was determined
by the inclusion and exclusion criteria outlined in Table 1.
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Table 1 Summary of inclusion and exclusion criteria applied to retrieved articles

Inclusion criteria

Exclusion criteria

(a) Studies published in English
(b) The study participants have intellectual disability according to:

(i) The Diagnostic and Statistical Manual of Mental Disorders, fourth or fifth revision (DSM-1V,

DSM-V)

(i) The International Statistical Classification of Diseases and Related Health Problems, 10™ or

11" revision (ICD-10, ICD-11)

(c) Reported adverse effects as primary or secondary outcomes of medication use

(d) Studies utilising a control or reference group as a comparator

(e) A rating scale must be employed in the study to assess the medication-related adverse effect

(f) Studies eligible for inclusion:
(i) Peer reviewed, published articles
(ii) Grey literature

(g) Published data is to be limited to those produced within the last 20-year period

For title/abstract:

(a) animal studies or non-human studies

(b) studies which include participants
other than people with intellectual
disability

(c) articles in which no rating scale to
measure medication adverse effects
are utilised

(d) articles not exploring adverse effects
or side effects

(e) An adverse effect that was not
measurable with a questionnaire or
rating scale

Additional exclusion criteria selected
for full-text review:

(f) article not about an adverse effect
scale in people with intellectual dis-
ability

(g) full text not available

(h) language other than English

Data sources excluded from the review:
(i) Abstract only/full text not available
(ii) Review articles

(iii) Editorials

(iv) Letters

(v) Conference papers

Articles retained from title and abstract screening pro-
ceeded to full text screening. Full text screening was per-
formed by two reviewers and disagreements were resolved
by a third independent party. Eligibility was determined by
the previously described inclusion and exclusion criteria.
Data were extracted from the selected studies by two further
reviewers and relevant details were tabulated into a concise
format for consideration.

Quality assessment

The Mixed Methods Appraisal Tool (MMAT) was used to
assess the quality of the studies included in this scoping
review [45]. Two reviewers undertook the quality assess-
ment of the studies chosen for inclusion in this scoping
review.

Results
Search results
After screening 512 titles and abstracts and 44 full text

documents, 15 unique studies across 16 publications were
included in the final review, with each article meeting

the predetermined inclusion criteria. Figure 1 presents a
PRISMA flow diagram of the results.

Characteristics of included studies

All studies evaluated utilised a rating scale to measure
adverse effects of medication in a population with ID. All
studies were published in the last 20 years and the major-
ity originated in the United States (US) (n=11), with 8
of these based in the same developmental centres in the
South-Eastern US (Louisiana). A choropleth of study loca-
tion by geographic region is included in Online Resource
2. Most studies were observational in nature (n=12),
while three studies were clinical trials. A brief description
of each scale included in the studies discussed is provided
in Online Resource 3. Design characteristics of included
studies are detailed in Table 2.

Adverse medication effect scales

Fourteen different adverse effect rating scales were iden-
tified which measure both physical and cognitive adverse
medication effects. Four scales were examined exclusively in
children with ID, seven scales were examined exclusively in
adults aged 18 years and over, while three scales have been
investigated across both populations (Online Resource 4).
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Fig.1 PRISMA flow diagram
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Medication classes

The medication classes examined across the studies were
predominantly nervous system agents: antipsychotics (11
studies), antiepileptic drugs (7 studies), antidepressants (5
studies), anxiolytics (4 studies), antihypertensives (3 studies),
psychostimulants (2 studies) and anticholinergics (2 studies).

Types of adverse medication effects

The scales measured psychotropic medication adverse
effects (MEDS, Neurological Side Effect Scale (NSEC),
Barkley’s Side Effect Rating Scale (SERS), UKU), more
specific movement-related adverse medication effects
(Akathisia Ratings of Movement Scale (ARMS), Dyskine-
sia Identification System Condensed User Scale (DISCUY)),
cognitive ability (Hamburg Wechsler Intelligenztest fiir

@ Springer

Erwachsene (HAWIE-R), Five Point Test, Regensburger
Wortfliissigkeitstest (RWT), Rivermead Behavioural Mem-
ory Test (RBMT), Trail Making Test), stereotyped behaviour
(Stereotyped Behaviour Scale), tics (Yale-Brown Global Tic
Severity Scale) and obsessive—compulsive symptoms (Yale-
Brown Obsessive—Compulsive Scale).

Psychometric properties

One document examined the psychometric properties of two
scales, MEDS and ARMS [32]. Both scales were found to be
valid, i.e. both scales correctly indicated akathisia in those
individuals with a diagnosis of akathisia and did not indicate
akathisia in those without a diagnosis. Both scales were also
found to be reliable, with high inter-rater agreement and
internal consistency.
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Quality assessment

All studies included in this scoping review were accepted
under the criteria for one of the MMAT categories and were
of sufficient quality (Online Resource 5).

Discussion

The accurate and timely detection of adverse effects of
medication can significantly impact on quality of life and
activities of daily living for people with ID [56]. This study
examined the existing literature on medication adverse effect
rating scales used in people with ID, the medication classes
included in these scales, types of adverse medication effects
identified and the available evidence on psychometric prop-
erties of these scales. Fifteen studies were deemed eligible
for inclusion in the review and fourteen rating scales were
identified which assessed the side effects of medications,
primarily psychotropics, among people with ID.

Availability of scales

There remains a paucity of research conducted in this field
despite the widespread knowledge that people with ID are
more susceptible to the detrimental adverse effects of medi-
cation due to unique abnormalities in neurological function-
ing and drug processing [57]. Of the fourteen rating scales
identified in the review, only one was specifically developed
for use in people with ID—the MEDS scale. Eight stud-
ies utilised the MEDS scale or subscale to identify adverse
effects of medication. This scale has been described as the
most reliable and most researched scale in participants with
ID [34]. However, a substantial proportion of the sources
which used the MEDS scale, and subsequently their associ-
ated results, were obtained through analysis of participants
drawn from the same cohort by the same researchers.

Scales investigated in children with ID

Four scales identified in this review were only investi-
gated in participants aged under 18 years. These scales
were the Stereotyped Behaviour Scale, Barkley’s SERS,
Yale-Brown Global Tic Severity Scale and Yale-Brown
Obsessive—Compulsive Scale.

The results obtained from the research of Correia Filho
et al. suggest that observations from the two scales used
in the study, UKU and Barkley’s SERS, correlate with the
adverse medication effect profile observed from the use of
risperidone and methylphenidate in the general population
with average 1Q [47]. The association of methylphenidate
with insomnia, decreased appetite, weight loss and gastro-
intestinal adverse effects has been extensively documented

@ Springer

in previous literature concerning the general population
[58, 59]. Similarly, research has identified somnolence and
weight gain as adverse effects of risperidone use in children
with normal IQ [60]. These findings are akin to the results
obtained from the sample of children and adolescents with
moderate ID in this study. Although in this study the UKU
and Barkley’s SERS rating scales were not directly adapted
to children with ID, the correlation of results suggests that
these scales could have utility for monitoring psychotropic
adverse effects in this group. Correia Filho et al. suggest
that children with ID presenting with only ADHD symptoms
could be initiated on first line treatment with methylpheni-
date to minimise any unnecessary weight gain associated
with risperidone. Conversely, children experiencing weight
loss could benefit from initial treatment with risperidone
to control symptoms [47]. However, the small sample size
of the study limits the robustness of this recommendation.

Efforts have also been made to adapt existing rating
scales to be directly applicable to children with ID. Ghuman
et al. utilised the developmental disorder version of the Yale-
Brown Obsessive—Compulsive Scale to assess the effects of
methylphenidate for the treatment of ADHD symptoms in
children with ID [50]. This version of the scale was modi-
fied to facilitate language difficulties by addressing com-
pulsive behaviour only. Ghuman et al. also employed three
additional scales to assess the safety of methylphenidate in
the treatment of ADHD in preschool children with ID. The
scales chosen reflected established adverse effects of meth-
ylphenidate that were hypothesised to affect people with
ID. The utilisation of multiple scales enabled the authors to
examine a wide range of adverse medication effects in the
study sample. The effects of methylphenidate on physical,
emotional and social functioning, including movement and
stereotypic behaviour, were all considered, factors which
could not be assessed collectively through a single scale.
Overall, this approach established a greater understanding of
the extent of methylphenidate adverse effects for preschool
children with ID.

Scales investigated in adults with ID

Seven scales identified in this review were exclusively
investigated in participants aged over 18 years. These scales
were the ARMS, HAWIE-R, Five-Point Test, MEDS, RWT,
RBMT and Trail-Making Test.

Garcia et al. established that the MEDS and ARMS scales
were effective in the assessment of symptoms of akathisia
in adults with ID [49]. Interestingly, the two scales use dif-
ferent methods of data collection; the MEDS is an inter-
view assessment, whereas the ARMS is an interactive
observation assessment. When used in combination, the
different methods of assessment allow for greater diagnostic
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clarity. Moreover, the two scales evaluate somewhat differ-
ent symptoms, increasing coverage of the range of akathisia
symptoms.

In assessing the adverse effects of TD due to the long-
term use of atypical antipsychotics in people with ID, both
the DISCUS and subscale of the MEDS scale (Central Nerv-
ous System-Parkinsonism/Dyskinesia) were utilised by Fod-
stad et al. The DISCUS scale has been previously shown
to have an excellent convergent validity with the Central
Nervous System-Parkinsonism/Dyskinesia subscale [48].
The Central Nervous System-Parkinsonism/Dyskinesia
subscale was the primary scale utilised in this study. This is
possibly due to the Central Nervous System-Parkinsonism/
Dyskinesia subscale’s ability to distinguish TD from simi-
larly presenting side-effects, whereas the DISCUS scale
has been designed to measure dyskinesia only, rather than
a range of side-effects that may be associated with psycho-
tropic medications [35]. Furthermore, parkinsonism and
dystonia are additional items that are only included in the
MEDS subscale and not the DISCUS scale. These elements
are important in assessing the extrapyramidal effects of psy-
chotropic medications. Nonetheless, due to the significant
correlation between both scales, both can be beneficial in
assessing TD in people with ID.

Scales identified in both children and adults with ID

Three scales identified in this review have been assessed
in both adults and children with ID. These scales were the
DISCUS, NSEC and UKU.

Hellings et al. employed a rating scale and a checklist,
DISCUS and NSEC, to evaluate the adverse medication
effects in people taking risperidone vs. placebo both in
acute phase and long term treatment [52]. The use of both
the scales and the checklist was effective in investigating
the various adverse medication effects that were present
in participants, with the DISCUS focusing on dyskinesia-
related side effects and the NSEC focusing on neuroleptic
side effects such as gastrointestinal upset, tremor and urinary
incontinence. This allowed for greater insight into adverse
effects caused by the medication in comparison to the pla-
cebo. The study design, an acute phase of 22 weeks and
a 24-week follow up, allowed for the DISCUS and NSEC
scales to monitor adverse effects of the drug over both a
shorter and longer period of time.

Tveter et al. demonstrated the ability to adjust an estab-
lished rating scale, making it more applicable to use for
adults with ID. In this study, the revised UKU scale con-
sisted of 35 items of the original 48-item scale that can be
observed in people with ID [41]. Although it is a condensed
scale, little information appears to be lost and adverse medi-
cation effects can be evaluated with increased accuracy. This
has time and clinical implications in practice for monitoring

medication-related adverse effects through observation in
people with ID.

Classes of medication

The scales identified in this review were predominantly used
to assess adverse effects of psychotropic medication. A sig-
nificant positive correlation was observed between the use
of multiple psychotropic medications across different classes
and an increased adverse medication effects profile.

The small, observational study by Matson et al. revealed
a significant difference in MEDS severity ratings between
individuals prescribed no psychotropics, those prescribed
a selective serotonin reuptake inhibitor and those taking a
selective serotonin reuptake inhibitor plus additional psycho-
tropics [38]. The participants taking multiple psychotropic
agents reported the highest adverse medication effects bur-
den, followed by those exclusively taking a selective sero-
tonin reuptake inhibitor.

These results were mirrored by a second study which
emphasised that the more medications administered to
people with ID, the greater the risk of untoward, largely
irreversible adverse medication effects occurring [54]. This
argument was supported by the results of the MEDS scale,
which demonstrated that individuals prescribed two psycho-
tropics scored significantly higher in the Central Nervous
System-Behavioural/Akathisia subscale than individuals on
a single agent. Furthermore, individuals prescribed several
psychotropics had significantly higher sores on the Central
Nervous System-Parkinsonism/Dyskinesia subscale than
either the control or single psychotropic group.

Matson et al. investigated the use of the MEDS scale to
assess adverse effects of antipsychotic medications in people
with ID with comorbid TD and TD/akathisia [39]. Antipsy-
chotic-related akathisia is well-established, and it is possible
that the symptoms of TD and akathisia are heightened by
antipsychotic medication [39, 40]. They concluded that peo-
ple with TD/akathisia experienced an increased number of
adverse medication effects than the groups without TD and
with TD alone. The clinical significance of these findings
has yet to be explored as further research is required with
regards to how to manage and treat these adverse medica-
tion effects. However, it was emphasised that early detection
is the best method for preventing such adverse medication
effects.

Scale robustness

Only one study conducted by Garcia et al. in 2006 [32]
examined the psychometric validity of the MEDS and
ARMS scales. The results from this study provided evidence
of criterion validity. This allows the use of both scales in
differentiating people with and without akathisia. However,
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concurrent validity was not demonstrated when both scales
were correlated with each other. This could be explained by
the fact that there is a variability in presented symptoms,
particularly that akathisia symptoms vary in mild cases and
over time. The lack of correlation between the scales sug-
gests that both scales model different aspects of the akathisia
construct. The most obvious difference is that the MEDS
subscale combines both challenging behaviour and akathisia.
This is supported by the higher Cronbach’s alpha in the
MEDS than the ARMS subscale. One limitation of this
paper is that it primarily focused on chronic akathisia and
not acute drug-induced akathisia. Nevertheless, the authors
concluded that as both scales demonstrated criterion valid-
ity but did not demonstrate concurrent validity, this would
advise the recommendation for the multitrait-multimethod
approach in assessing people with ID. However, multiple
factors must be considered, including exposure to psycho-
tropic medications, absence of non-drug causes, baseline
behaviour and other movement disorders [32].

Strengths and limitations

This review had many strengths. It is the only review to date,
to our knowledge, in which information on all available rat-
ing scales used to measure medication adverse effects in peo-
ple with ID is presented. A recent review by Copeland et al.
examined measurement tools for adverse medication effect
assessment in people with ID. However, this article focuses
exclusively on rating scales designed to assess anti-epileptic
adverse effects, as opposed to examining adverse medica-
tion effect scales in its entirety [61]. This review adopted a
more comprehensive approach, with all medication-related
adverse effects scales that are established as applicable, or
potentially could be applicable to people with ID with appro-
priate adaptations, being examined. Inclusion and exclusion
criteria were discussed and decided on by eight review-
ers. Data extraction was completed by two reviewers and
checked for accuracy and completeness by a third reviewer.
Additionally, risk of bias was reduced in the screening pro-
cess as two independent reviewers screened at each stage
and disputes were resolved by a third reviewer. Few limits
and filters were applied to each database search and all rel-
evant articles from the past 20 years were retrieved. Articles
before this time frame would not have much relevance in
the current context of medication for people with ID as the
landscape has evolved markedly in recent years. Forward
and backward searching was performed on the references
from included articles which created a more comprehensive
representation of available scales. Critical appraisal was car-
ried out using the MMAT. All studies included were deemed
to meet the quality criteria outlined and had a low-medium
risk of bias.

@ Springer

This review also had several limiting factors. While four
major databases were searched for relevant articles, search-
ing of other electronic databases may have resulted in a more
comprehensive review. Reviewers were limited in the com-
parison and categorisation of studies due to the heterogene-
ity of the studies included. It was not possible to adopt a
meta-analytic approach to combine the results of the studies
due to variety in study design, outcome measures and out-
comes assessed. Elements of PRISMA such as a quantitative
assessment of internal biases were not performed as part of
this study.

Conclusions and future work

People with ID are often diagnosed with multiple comor-
bidities and are prescribed complex medication regimens
to manage their conditions. It can be difficult for healthcare
professionals to recognise adverse medication effects due
to the difficulties in communication with this group. This
review demonstrates an overall lack of suitable scales in
assessing adverse effects of medications across domains in
people with ID. The MEDS scale appears to be the most reli-
able and well researched scale in people with ID. However,
when determining the robustness of this scale in comparison
with the ARMS, concurrent validity was not demonstrated
due to the variability of the symptoms present. Nevertheless,
several studies reported the benefit of the use of multiple
scales in assessing adverse effects of medications in people
with ID. The utilisation of multiple scales provided a greater
understanding and holistic approach to adverse medication
effect monitoring when implemented. It is evident that more
research needs to be carried out to determine the validity
of these scales in assessing the adverse effects of medica-
tions in people with ID. In addition, the focus on psycho-
tropic medication adverse effects across scales has resulted
in a paucity of methods to determine adverse effects from
other classes of medication. A scale which measures adverse
effects across multiple medication classes would be valuable
for use in this population.
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