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clinical reasons warranting admissions, followed by
symptoms and signs (12.7%) and nerve system
conditions (12.3%). In contrast, the leading primary
diagnosis for hospitalised ADEs in persons without
NDD was circulatory conditions (14.4%), followed
by symptoms and signs (14.1%) and injury and
poisoning (13.8%) (Fig. 1). While the majority of
primary interventional procedure groups were similar
between persons with and without NDD, diagnostic
interventions were more commonly carried out,
accounting for 2.7% of all ADE-related
hospitalisations in PwINDD.

Figure 3 presents the top 10 leading therapeutic
groups for hospitalised ADEs in PWwNDD and their
counterparts. The majority of hospitalised ADEs in
PwNDD were due to psychotropic medications,
which are less commonly seen for hospitalised ADEs
in their counterparts. Therapeutic use of medications
commonly seen in the general population including
opioids, anticoagulants and penicillin also
demonstrated their leading contribution to acute
hospital care for adverse events in PwINDD,

Discussion

In this study, we described the epidemiological
profiles of hospitalised ADEs in PwiNDD in
comparison with those without NDD. It was clear
that this vulnerable group, compared with those
without NDD, experienced elevated risk of
hospitalised ADESs, an apparent socio-demographical
disparity, used a similar range of common
medications, suffered less severe but different co-
morbid conditions and incurred more challenges in
acute hospital care. These demographic and clinical

characteristics of ADE-related hospitalisation in
PwINDD resonate with the global call to improve their
health and care, particularly in relation to medication
prescriptions in primary healthcare settings (Sullivan
er al. 2018). ADE prevention in PwNDD is presumed
to be complicated. Our findings reinforce the
importance to provide specialised countermeasures to
reduce ADE-related healthcare burden in PwNDD.
Persons with NDD showed a pattern of socio-
demographical inequality in hospitalised ADEs,
which are consistent with results from previous
studies (ABS zo14; Balogh er al. 2010; Lewis et al.
2016; Arvio er al. 2017; Peklar er al. 2017). ADEs
were commonly seen among relatively younger
PwNDD, compared with those without. While
ageing is associated with possible consumption of a
disproportionally large amount of medications and
thus leading to elevated risks of ADEs (Nissen
2006; Hubbard er al. 2013), this phenomenon was
not observed in PwNDD. It is possible that they
used more potentally inappropriate medications
with excessive drug burden at an early stage, due in
part to their high disease burden. Considering
premature deaths in PwINDD as their life
expectancy is on average 20 years shorter than those
without (Barbaresi er al. 2013; Hirvikoski er al. 2016;
Arvio et al. 2017), there might be a potential
overlook of appropriate healthcare needs in
PwNDD. This could also be true especially when
they live alone and experience high risks of adverse
events (Lewis er al. 2016), which may partly indicate
why single PwNDD suffered more ADE-related
hospitalisations as observed in this study. Although
PwNDD face the challenge of independent living
and encounter multiple barriers to access necessary
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Figure 3 Top 10 leading medication agents for hospitalised adverse drug event in persons with/without neurodevelopmental disorders (NDD).

[Colour figure can be viewed at wileyonlinelibrary.com]
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healthcare services, they have the same rights as
those without to have their complex healthcare
needs addressed (WHO zor8b). However, many of
these healthcare needs were socially and
environmentally determined (Emerson er al. 2011;
Duchan & Patel 2012; Fayyad et al. 2017), e.g., the
observed overrepresentation of socio-economic
disadvantage in PwINDD. Hence, improved
healthcare services addressing the social and
environmental determinants of their medication
safety may have the potential to reduce the burden
of ADEs.

Not surprisingly, hospitalised ADEs in PwiNDD
were primarily caused by psychotropic medications.
This is consistent with findings in previous studies (Ji &
Findling 2016; Paton er al. 2016; Scheifes et al. 2016a).
It is also alarming that opioid-related ADEs were
prevalentin PwINDD as well as the general population.
This first-ever finding coincides with the global
epidemic of inappropriate use of therapeutic opioids
(Humphreys 2017) and highlights the necessity for
development of multumodal pain management
strategies including pharmacological, physical and
psychosocial approaches in PWINDD (Bryson et al.
2003; Doody & Bailey 2017). Given the subjective
nature of pain experience and the prevalent co-morbid
mental disorders in PwINDD, it is particularly
important for healthcare professionals to conduct
effective pain assessment and identfy high ADE risks
associated with opioids prescriptions in PwNDD whao
would have difficulties expressing discomfort.

Medication safety advocates rely on few data
sources to ascertain ADEs including the
hospitalisation data we used in this study. Some
variables employed in the ADE risk mitigation clinical
tools are difficult wo apply to PWNDD (Rozich er al.
2003). On the one hand, persons with cognitive
impairment might lack the communication ability to
recognise and interpret their experience (Valdovinos
er al. 2005; Charlot ez al. 2011); on the other hand,
healthcare professionals may face various barriers in
communicating with PwINDD so as to identify their
unmet healthcare needs (Boardman er al. 20143
Waxegird & Thulesius 2016). Because reactions to
therapeutic medications vary greatly from individual
to individual, no clinical guidelines would fit all
scenarios. Therefore, it is difficult to take
precautionary countermeasures to prevent ADEs in
this vulnerable population. Improving doctor-patient

communication and practitioner capacity building are
critical especially in primary care settings (Gandhi

et al. 2003; Sullivan er al. 2018). Collective efforts
including provision of health education programmes
and updates on clinical guidelines to improve
medication safety in this vulnerable population are
warranted; without which, it is likely that the ADE
burden would continue to grow.

We found that PwNDD admirtted for ADEs were
diagnosed with less severe co-morbidities in
comparison with those without, Chronic conditions
like cancers, coronary heart diseases and chronic
obstructive respiratory diseases were less common.
Consistent with previous studies (Brown & Beail
2009; Hannon & Taylor 2013; Scheifes er al. 2013;
Allely 2014; Ji & Findling 2016), mental disorders and
self-harm were more prevalent in PwINDD. This
increased the complexity of care, as we observed
lengthy hospital stay, excessive use of diagnostic
intervention and high likelihood of being transferred
in PwINDD at the end of acute care for ADEs.
Various programmes to improve quality of healthcare
for this vulnerable group have taken place in many
countries around the world (Baum er al. 2013;
Salvador-Carulla er al. 2z015). However, most of these
programmes encourage PWNDD to use mainstream
healthcare services with little effort to tailor service
provisions to meet their complex needs (Schrevel
z015; Hepsi & Pike 2016). Many healthcare
professionals do not have much experience to
recognise special healthcare needs of this special
group (Furst & Salvador-Carulla 2017). Recently, it
has been recommended that healthcare providers
designate at least one staff to develop expertise in
meeting healthcare needs from PwINDD (NICE
2018; Sullivan er al. z018). Continuing efforts are
imperative to provide specialised and enhanced
services to optimise their health and care (Salvador-
Carulla er al. 2013; Solberg er al. 2015).

Many hospitalised ADEs are preventable
(Thomsen et al. 2007). The results of this study
further supported this in that most PwINDD involved
in ADE-related hospitalisation coincided with less
severe co-morbid conditions. However, the
complexity facing the healthcare professionals to
provide care for PWNDD did not diminish because
these people were hospitalised longer than those
without and more likely to be ransferred after acute
care. Clearly defined goals in clinical practice to
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improve medication safety among this vulnerable
group are urgently needed (US DHHS 2014).
International guidelines to improve psychotropic
medication in PwINDD have been proposed,
including surveillance of ADEs (Deb er al. 2009).
This is particularly fundamental to prevent
unintentional injuries resulting from medication use
(Bates er al. 1995; Krug 2004). A number of
strategies, such as targeted training for clinicians,
early identification of high-risk factors and effective
safety guidelines for practitioners, have been
suggested in prevention of ADEs (Ducoffe et al. 2016;
Sullivan et al. 2018). These strategies could be
highlighted and translated into the setting of primary
healthcare for PwiNDD, a population group at high
risk of ADEs. Despite a focus on psychotropic
medication use, the special medication safety needs in
a wider context such as opioid use have been
unfortunately somewhat overlooked. For example,
the recently updated guidelines of primary healthcare
for adults with ID did not specify recommendations
to reduce the occurrence of ADEs in this high-risk
population (Sullivan er al. 2018). Future policy
inidatives could develop relevant clinical guidelines
targeting this high-priority area, which may reduce the
healthcare burden of preventable ADE-related
hospitalisations among PwNDD.,

Previous studies using separate NDD conditions
have prevented an overall health disparity analysis,
which may have influenced the low priority setting for
some of these conditions such as ID (Salvador-
Carulla & Symonds zo016). The analysis of these
NDD conditions as a group in the current study may
be particularly relevant to understanding of disparities
in medication safety, and therefore, the findings may
inform intervention strategies to improve outcomes in
this group. Limitations of this study have to be
acknowledged. First, the identification of NDD was
based on the clinical diagnoses for persons admitted
for ADEs. It is likely that only cases with severe
impairment would be ascertained in this study.
Therefore, the burden of ADE:s in this vulnerable
population would be underestimated. Second, we
were unable 1o determine the causality of ADEs
because the admitted inpatient data collections did
not comprise details of any clinical chart review for us
to identify mechanisms of ADE occurrences, for
example, drug-drug interaction due to polypharmacy
or inappropriate prescribing, Third, coding practice

might vary between different facilities, which could
lead to an underestimate of the actual occurrence of
ADEs serious enough for hospitalisation. Given that
data quality checking procedures have been
implemented at each hospital and the Department of
Health, our results are likely to be robust but
conservative. Furr_herrnore; we have conducted
sensitivity analysis by excluding study subjects with
unclassifiable information on their rurality of
residence and socio-economic status and noticed little
change in the risk estimate when comparing
hospitalised ADEs in PwINDD with their
counterparts without NDD. Nevertheless, the use of
routinely collected admission data enables the
identification of hospitalised ADEs in PwNDD,
which is particularly useful in gaining a
comprehensive profile with clinical importance.
Despite these limitations, this is the first available
population-based profile for ADE-related
hospitalisation in PwINDD, Further studies centred
on ADE prevention in conjunction with mental health
management specific to different conditons (e.g.
non-affective psychotic disorders or mood disorders)
in primary healthcare may have the potendal 1o
identify countermeasures for improving medication
safety and reducing the burden of ADE-related
hospitalisation among PwINDD.

In summary, PwINDD experienced a socio-
economically disproportionate burden of hospitalised
ADEs. Psychotropic medications and opioids
analgesics were the leading medication agents. This
basic description of sociodemographic and clinical
characteristics of hospitalised ADEs in PwiNDD
provides fundamental evidence to inform further
investigation and countermeasure development.
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